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Strong CP problem

LSM ⊃ θ g2
s

32π2G
a
µνG̃

a
µν + qcMqq, G̃µν = 1

2ε
µνρσGρσ

Anomaly: Under chiral rotations

q → e iαq, qc → e iαq (1)

the massless Lagrangian is not invariant, but transforms as

θ → θ − 2α. (2)

Invariant quantity θ̄ = θ + arg detMq . 10−10 from lack of
CP-violation in neutron EDM dn . 3× 10−26 e cm.

Why?
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QCD axion and ALPs

To solve strong CP, introduce a new U(1)PQ symmetry.
Spontaneously broken at some high scale fa, where the
pseudo-Goldstone a is the QCD axion.

This symmetry is also anomalous, so couples to GG̃ .
〈a〉 = −faθ̄ =⇒ No CP-violation!

String theory compactification leads to (pseudo)scalars with compact
field spaces. These are axion-like particles (ALPs).

ALPs do not necessarily couple to GG̃ , so the ALP parameter space is
less prescribed by theory.
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Axion-photon coupling

QCD axions and pions share the same quantum numbers: ought to be
a loop-induced coupling to two photons for any field coupling to GG̃ :

Laγγ =
gaγγ

4
aF F̃

= −gaγγaE · B
(3)

In the presence of an external
magnetic field, this is an
effective mass-mixing matrix
between axions and photons (cf
neutrinos).

a γ

Bext
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Astrophysical constraints

1 Stellar cooling

Axions with masses below Tcore ' 10 keV can be produced in stars.
Weakly coupled particles allow efficient energy transport out of the
star, leading to cooling and faster fusion (Primakoff process).
Lifetimes of horizontal branch stars =⇒ gaγγ . 10−10 GeV−1.
Indirect: requires precise models of stellar cooling.

2 Solar axions

Helioscopes pointed at the Sun, e.g. CAST, can directly detect axions
produced by conversion to photons in a magnetic field.

Plasma and thermal effects also change effective couplings probed.
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Laboratory constraints I

What model-independent constraints are there? Weak couplings and low
masses suggest high intensity or rare processes are optimal.

1 Birefringence and dichroism

The effective photon mass in B-fields induces rotation of polarized
lasers.
QED contribution comes from box diagram and is heavily suppressed.
Even so, this sets an practical limit on axion couplings that can be
probed: ∆nQED = 4× 10−24 T−2.

Bext

γ γ

Bext

a

Bext

γ

Bext

γ
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Laboratory constraints II

2 Light shining through walls (LSW)

Photons in a laser convert into axions in external B-field. These pass
through an intervening wall, after which a photon can be reconverted
with another B-field.

Pa→γγ = 4g2
aγγ

B2

q2βa
sin

(
qL

2

)2

, (4)

for momentum transfer q, magnet length L.

Relativistic axions =⇒ sin
(

qL
2

)2

' ( qL
2 )2, so coherence across whole

B-field region.

How can we probe higher mass regions with optical photon
frequencies ω ' 1 eV, where axion is no longer relativistic?

Looking for axions with lasers 17/10/2019 7 / 12



Light-by-light scattering
γ

γ

γ

γ

(a) QED light-by-light scattering
with electrons running in the

loop. σQED ∼ α4ω6

m8
e
, ω � me .

γ

γ γ

γ

a

(b) Axion-mediated
light-by-light scattering.
σa ∼ g4

aγγω
2, ω � ma.

For σa & σQED, gaγγ & 10−5 GeV−1 - excluded by LSW.
Resonance? If axion is on-shell, it will likely live too long to be
produced by stimulated decay within the beam.
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Using resonant scattering

To detect a real axion, we must reconvert it at a macroscopic
distance from production region.

θ12

Incoming lasers

a γ

Wall Reconversion region

Magnet

Magnet

Detector

No QED background. Scales as N2
γ (cf linear LSW scaling). But

effect is O(g4
aγγ) (like LSW, unlike birefringence).

Coherence: laser substructures? Phase plates can create intensity
patterns within beam, enhancing scattering - analagous to Bragg
scattering.
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Scanning the mass range

Difficulty in axion experiments is varying parameters to explore entire
mass region.

The laser collision angle θ12 can be adjusted to probe different
centre-of-mass energies. Order of magnitude in ma in ∼ 30 shots -
here we are limited by δ12, the step-size in collision angle.
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Possible experimental reach
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Conclusions

Important to explore available regions of axion parameter space in as
model-independent a way as possible.

Resonant γ γ scattering allows for stringent bounds to be placed at
∼ 1 eV masses.

Laser subtructures - more investigation needed. Possible applications
to QED light-by-light scattering?
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Compactification and String Theory

Compactification aims to reconcile our 4 observable dimensions with the
10 dimensions of string theory. We ”compactify” the 10d spacetime
M4 × X6 such that M4 is 4d Minkowski space and X6 is a 6d, compact,
curved manifold.

Fermions in the Standard Model are chiral → we must start with a chiral
string theory which has potential anomalies.
The only anomaly-free chiral superstring theories are

type IIB

type IIA

heterotic E8 × E8 → what we use

heterotic SO(32)type I
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Heterotic String Theory

We work with heterotic E8 × E8! Why?

SU(3) × SU(2) × U(1) ⊂ E8,

allows us to construct realistic particle physics models,

low energy 10d effective field theory includes Yang-Mills interactions,

heterotic ST has an associated vector bundle whose geometry
determines many phenomenological features of the effective field
theory obtained after compactification.
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Heterotic String Compactifications

The 6d space that we compactify on is a Calabi-Yau manifold. Why?

Spinors on X6 determine spinors on M4.

To ensure chirality of fermions we must preserve N = 1 SUSY at 4d.

Covariantly constant spinors ∇X6ξ(xm) = 0 correspond to local
unbroken supersymmetry.

A generic 6d manifold has holonomy group Spin(6) ' SU(4) - this
gives no covariantly constant spinors.

Covariantly constant spinors with the right supercharge count are
guaranteed when they transform trivially under SU(3) - manifolds
with SU(3) holonomy are Calabi-Yau manifolds!
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Heterotic String Compactifications

When we compactify a heterotic string theory some of the gauge fields
must exist in the compactified dimensions and are given in the form of a
vector bundle V .

The gauge connection must satisfy hermitian Yang-Mills equations to
preserve N = 1 supersymmetry

I Fij = Fi j = 0 =⇒ V holomorphic,

I g i jFj i = 0 =⇒ V stable

The structure of the bundle determines the breaking of E8:
I E8 → SU(3) × E6

I E8 → SU(4) × SO(10)
I E8 → SU(5) × SU(5)
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Grand Unified Theories

Grand Unified Theories (GUT) propose that the SM gauge groups are
unified into one single gauge group with the matter fields combined into
multiplets.

Allows us to incorporate the seesaw mechanism.

Offers an explanation for charge quantization.

Why do we work with SO(10)?

All quarks and leptons fit into the 16 spinor representation of SO(10).

This 16 contains an extra singlet - a right-handed neutrino

After breaking SO(10) to the SM gauge group there exists an
additional U(1) factor that could be responsible for preserving B − L
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Wilson Lines

The GUT group (in our case SO(10)) must be broken to something
resembling SU(3) × SU(2) ×U(1). To do this we introduce Wilson lines:

divide the manifold by a freely acting discrete symmetry Γ

e.g. Γ = Z3 × Z3 breaks SO(10) to SU(3) × SU(2) × U(1)2

In summary, in order to have a complete heterotic string model we must
have a Calabi-Yau manifold and an SU(4) structure vector bundle with
discrete symmetries that will reduce the GUT symmetry to the SM
symmetry.
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Complete Intersection Calabi-Yau manifolds

What are Complete Intersection Calabi-Yau manifolds? (CICY)

Classification of Calabi-Yau’s is an open problem - possibly and
infinite number

Complete Intersection Calabi Yau manifolds (CICY) are realised as
the complete intersection of polynomials in a product of projective
spaces Pn1 × ...× Pnm .

p2

p1

p3

M

Why do we use them?

One of the simplest way to explicitly construct CYs.

There is a finite number of CICYs.

Easily identifiable discrete symmetries.
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Monads

Theorem: Every bundle on Pn can be expressed as a monad

What are monads?

Short exact sequences between vector bundles

0→ V → B
f−→ C → 0 (1)

Exact therefore V = ker(f ) → a way of constructing vector bundles.

Why monad construction of V ?

Vector bundles B and C can be constructed out of sums of line
bundles.

Line bundles on projective spaces are simply characterised by integers:
L = O(k), where k = (k1, ..., km)

Leads to a simpler construction of V .
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Topological Invariants

Many physical characteristics of our 4d theory are affected by the
topological invariants of the 6d compactified space

Physical constraint Mathematical constraint

Calabi-Yau manifold c1(V ) = 0
Anomaly cancellation c2(TX )− c2(V ) ≥ 0

Three generations ind(V ) divisible by 3
Stability h0(X ,V ) = h3(X ,V ) = 0

For instance: the number of massless fields in 4d is counted by the number
of solutions to the zero mode equations on X6. The solutions are harmonic
forms which are counted by the cohomology dimensions.
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A recipe for model building

1. Pick a CICY with appropriate discrete symmetries: we pick the
bi-cubic

X =

[
P2 3
P2 3

]
(2)

2. Generate sets of integers which represent the line bundles B and C

3. Test these integers against the mathematical conditions listed above

4. Result: obtain Standard Model candidates!

Our current aim is to classify all possible monad bundles on the bi-cubic as
a case study. The future outlook involves generalising our results to other
CICYs.
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Preliminary results

We’re working on scanning the bi-cubic manifold for monads that satisfy
our conditions. All of these monads guarantee the vanishing of c1(V ),
have an index that will give us 3 generations, and satisfy the anomaly
cancellation condition.

rk(B) = 5, rk(C ) = 1 : no monads have been found

rk(B) = 6, rk(C ) = 2 : only one monad bundle exists

0→ V → O(1, 0)⊕3 ⊕O(0, 1)⊕3 → O(1, 1)⊕O(2, 2)→ 0

rk(B) = 7, rk(C ) = 3 : so far 27557 monads have been found, e.g.

0→ V → O(5, 1)⊕O(5, 2)⊕O(7, 8)⊕O(1, 1)⊕O(0, 1)⊕3 →
→ O(2, 8)⊕O(8, 2)⊕O(8, 5)→ 0

We are working on finding additional constraints that could reduce the
number of bundles we find.
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CFT  inconsistenciesSwampland constraints

AdS/CFTTopic of this talk:

 reformulation
or?

Why?

• AdS/CFT  universal - any theory of QG, not just ST

• Bootstrap more successful in mapping space of allowed theories

• Independent check for complicated constructions
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The Large Volume Scenario

Stabilized at exponentially large volume hVi ⇠ eash⌧si
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canonically normalised 
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Stabilized at exponentially large volume hVi ⇠ eash⌧si
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 AdS vacuum:

Concrete setting: Low energy dynamics of moduli in ST

      LVS: simple holographic picture

[Conlon,Quevedo,Suruliz ’05]
[Balasubramanian,Berglund,Conlon,Quevedo ’05]
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<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>
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RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>
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<latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit>

R2
AdS

<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>

 

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>
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<latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit>

R2
AdS

<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>
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<latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit>

 

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>
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<latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit>
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AdS

<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>
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<latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit>

�<latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit>

 

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>
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<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>
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<latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit>

�<latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit>

 

Some modifications certainly in the Swampland

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>
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<latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit>
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AdS

<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>
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<latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit>

�<latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit>

 

Some modifications certainly in the Swampland

Sign flip in axion kinetic term 

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>
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<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>
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�<latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit><latexit sha1_base64="zGGvHc/3W5D5azZw7NsTmb/dw5A=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4McyIYHILePGYgFkgGUJPpyZp09MzdPcIYcgXePGgiFc/yZt/Y2cRXB8UPN6roqpekAiujeu+O7mV1bX1jfxmYWt7Z3evuH/Q0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4aua371BpHssbM0nQj+hQ8pAzaqzUOOsXS265WvEq1Sr5TbyyO0cJlqj3i2+9QczSCKVhgmrd9dzE+BlVhjOB00Iv1ZhQNqZD7FoqaYTaz+aHTsmJVQYkjJUtachc/TqR0UjrSRTYzoiakf7pzcS/vG5qwoqfcZmkBiVbLApTQUxMZl+TAVfIjJhYQpni9lbCRlRRZmw2BRvC56fkf9I6L3tu2WtclGq1ZRx5OIJjOAUPLqEG11CHJjBAuIdHeHJunQfn2XlZtOac5cwhfIPz+gEy/Y0z</latexit>

 

Some modifications certainly in the Swampland

Sign flip in axion kinetic term 

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
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Some modifications certainly in the Swampland

Sign flip in axion kinetic term 
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Some modifications certainly in the Swampland

Sign flip in axion kinetic term 
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All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
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Some modifications certainly in the Swampland

Sign flip in axion kinetic term 
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<latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit>

 

Some modifications certainly in the Swampland

Sign flip in axion kinetic term 

+
<latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit>
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<latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit>

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>

+
<latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit>
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<latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit>
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<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>

L(��)n�2aa =

 r
8

3

!(n�2)
1

2(n� 2)!

✓
��

MP

◆n�2

@µa@
µa

<latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit>

 

Some modifications certainly in the Swampland

Sign flip in axion kinetic term 

+
<latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit>
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<latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit>

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>

+
<latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit>
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<latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit>
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<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>
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<latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit>

 

Some modifications certainly in the Swampland

Sign flip in axion kinetic term 

+
<latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit>

Divergent       as   fa
<latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit>

V ! 1
<latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit>
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<latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit>

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>

+
<latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit>



LVS Effective Lagrangian
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<latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit>
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<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>
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<latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit>

 

Some modifications certainly in the Swampland

Sign flip in axion kinetic term 

+
<latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit>

Divergent       as   fa
<latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit>

V ! 1
<latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit>
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<latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit>

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>

+
<latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit><latexit sha1_base64="GNdgYyA6vnJICGStorqv5+hS2Is=">AAAB6HicdVDLSsNAFJ34rPVVdelmsAiCECYxtNVVwY3LFuwD2lAm00k7djIJMxOhhH6BGxeKuPWT3Pk3TtoKKnrgwuGce7n3niDhTGmEPqyV1bX1jc3CVnF7Z3dvv3Rw2FZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLnO/c49lYrF4lZPE+pHeCRYyAjWRmqeD0plZF/WKq5XgchGqOq4Tk7cqnfhQccoOcpgicag9N4fxiSNqNCEY6V6Dkq0n2GpGeF0VuyniiaYTPCI9gwVOKLKz+aHzuCpUYYwjKUpoeFc/T6R4UipaRSYzgjrsfrt5eJfXi/VYc3PmEhSTQVZLApTDnUM86/hkElKNJ8agolk5lZIxlhiok02RRPC16fwf9J2bQfZTtMr16+WcRTAMTgBZ8ABVVAHN6ABWoAACh7AE3i27qxH68V6XbSuWMuZI/AD1tsnzyyM6Q==</latexit>



LVS Effective Lagrangian
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<latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit><latexit sha1_base64="PFru7D+LgFVw1iAN4HtCtftgj2c="></latexit>
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<latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit><latexit sha1_base64="yfXFqiswK/B/zpQ+GwA+qk76Pco=">AAAB8HicdVDLSgMxFM34rPVVdekmWARXQ2asY7uruHFZH31IO5ZMJm1DM5khyQhl6Fe4caGIWz/HnX9j+hBU9MCFwzn3cu89QcKZ0gh9WAuLS8srq7m1/PrG5tZ2YWe3oeJUElonMY9lK8CKciZoXTPNaSuRFEcBp81geD7xm/dUKhaLGz1KqB/hvmA9RrA20u3VndvNzsLrcbdQRHalgkqOB5F9gpDrVQxBx27Z86BjoymKYI5at/DeCWOSRlRowrFSbQcl2s+w1IxwOs53UkUTTIa4T9uGChxR5WfTg8fw0Cgh7MXSlNBwqn6fyHCk1CgKTGeE9UD99ibiX1471b2ynzGRpJoKMlvUSznUMZx8D0MmKdF8ZAgmkplbIRlgiYk2GeVNCF+fwv9Jw7UdZDuXpWK1Oo8jB/bBATgCDjgFVXABaqAOCIjAA3gCz5a0Hq0X63XWumDNZ/bAD1hvn6exkE8=</latexit>
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<latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit><latexit sha1_base64="Wf8WD2MGcuQmJPe9JRQj/Us97y0="></latexit>

 

Some modifications certainly in the Swampland

Sign flip in axion kinetic term 

+
<latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit><latexit sha1_base64="3quKAtqbThYd3rsxnllaHTYDW0Q=">AAAB6HicdVDLSsNAFJ3UV62vqks3g0UQhDCJoa27ghuXLdgHtKFMppN27GQSZiZCCf0CNy4UcesnufNvnLQVVPTAhcM593LvPUHCmdIIfViFtfWNza3idmlnd2//oHx41FFxKgltk5jHshdgRTkTtK2Z5rSXSIqjgNNuML3O/e49lYrF4lbPEupHeCxYyAjWRmpdDMsVZF/Vq65XhchGqOa4Tk7cmnfpQccoOSpgheaw/D4YxSSNqNCEY6X6Dkq0n2GpGeF0XhqkiiaYTPGY9g0VOKLKzxaHzuGZUUYwjKUpoeFC/T6R4UipWRSYzgjrifrt5eJfXj/VYd3PmEhSTQVZLgpTDnUM86/hiElKNJ8Zgolk5lZIJlhiok02JRPC16fwf9JxbQfZTsurNBqrOIrgBJyCc+CAGmiAG9AEbUAABQ/gCTxbd9aj9WK9LlsL1mrmGPyA9fYJ0PqM7w==</latexit>

What happens to the CFT?

Divergent       as   fa
<latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit><latexit sha1_base64="fXAyTHR+8pMvHKLSst7qX6LaEcw=">AAAB6nicdVDJSgNBEK2JW4xb1KOXxiB4GmZEjbkFvHiMaBZIhtDTqUma9PQM3T1CCPkELx4U8eoXefNv7CyC64OCx3tVVNULU8G18bx3J7e0vLK6ll8vbGxube8Ud/caOskUwzpLRKJaIdUouMS64UZgK1VI41BgMxxeTv3mHSrNE3lrRikGMe1LHnFGjZVuoi7tFkueWylXzrxz8pv4rjdDCRaodYtvnV7CshilYYJq3fa91ARjqgxnAieFTqYxpWxI+9i2VNIYdTCenTohR1bpkShRtqQhM/XrxJjGWo/i0HbG1Az0T28q/uW1MxNdBGMu08ygZPNFUSaIScj0b9LjCpkRI0soU9zeStiAKsqMTadgQ/j8lPxPGieu77n+9WmpWl3EkYcDOIRj8KEMVbiCGtSBQR/u4RGeHOE8OM/Oy7w15yxm9uEbnNcP1PSOKA==</latexit>

V ! 1
<latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit><latexit sha1_base64="9lqlkIFnp6PfHOIhurCEKCtURnc=">AAACB3icdVDLSsNAFJ34rPVVdSnIYBFchUQLrbuCG5cV7AOaUibTSTt0MgkzN0oI3bnxV9y4UMStv+DOv3HSVvB54MLhnHu59x4/FlyD47xbC4tLyyurhbXi+sbm1nZpZ7elo0RR1qSRiFTHJ5oJLlkTOAjWiRUjoS9Y2x+f5377minNI3kFacx6IRlKHnBKwEj90oEXEhhRIrLWBHuKD0dAlIpusMdlAGm/VHbss5pbPa3g38S1nSnKaI5Gv/TmDSKahEwCFUTrruvE0MuIAk4FmxS9RLOY0DEZsq6hkoRM97LpHxN8ZJQBDiJlSgKeql8nMhJqnYa+6cyv1j+9XPzL6yYQ1HoZl3ECTNLZoiARGCKch4IHXDEKIjWEUMXNrZiOiCIUTHRFE8Lnp/h/0jqxXcd2Lyvlen0eRwHto0N0jFxURXV0gRqoiSi6RffoET1Zd9aD9Wy9zFoXrPnMHvoG6/UDKP2aJA==</latexit>
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<latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit><latexit sha1_base64="yQehzJ9FgWmOa20fSf6wNJA99k8="></latexit>

RAdS
<latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit><latexit sha1_base64="Br+4d0HM6It/9ahJsZSuIhK1T1I=">AAAB7nicdVDJSgNBEK1xjXGLevTSGARPQ0+MY3KLePEYlyyQDKGnp5M06Vno7hHCkI/w4kERr36PN//GziKo6IOCx3tVVNXzE8GVxvjDWlpeWV1bz23kN7e2d3YLe/tNFaeSsgaNRSzbPlFM8Ig1NNeCtRPJSOgL1vJHl1O/dc+k4nF0p8cJ80IyiHifU6KN1LrpZRfB7aRXKGK7WsVlx0XYPsO45FYNwaeliusix8YzFGGBeq/w3g1imoYs0lQQpToOTrSXEak5FWyS76aKJYSOyIB1DI1IyJSXzc6doGOjBKgfS1ORRjP1+0RGQqXGoW86Q6KH6rc3Ff/yOqnuV7yMR0mqWUTni/qpQDpG099RwCWjWowNIVRycyuiQyIJ1SahvAnh61P0P2mWbAfbznW5WKst4sjBIRzBCThwDjW4gjo0gMIIHuAJnq3EerRerNd565K1mDmAH7DePgF/Ho+r</latexit>

All interactions fixed in term of           only- 

Uniquely determined theory in large     limit V
<latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit><latexit sha1_base64="nPSBZ9EDu8+LatMTbh57ULWZLnQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWARXw4yotbuCG5cV7AOmQ8mkmTY0kwzJHaEM/Qw3LhRx69e482/MtBV8HggczrmXnHuiVHADnvfuLC2vrK6tlzbKm1vbO7uVvf22UZmmrEWVULobEcMEl6wFHATrppqRJBKsE42vCr9zx7ThSt7CJGVhQoaSx5wSsFLQSwiMKBF5e9qvVD23Xqufexf4N/Fdb4YqWqDZr7z1BopmCZNABTEm8L0Uwpxo4FSwabmXGZYSOiZDFlgqScJMmM8iT/GxVQY4Vto+CXimft3ISWLMJInsZBHR/PQK8S8vyCC+DHMu0wyYpPOP4kxgULi4Hw+4ZhTExBJCNbdZMR0RTSjYlsq2hM9L8f+kfer6nuvfnFUbjUUdJXSIjtAJ8lENNdA1aqIWokihe/SInhxwHpxn52U+uuQsdg7QNzivHyw2kdY=</latexit>

+
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Dimension

OPE:

Conformal block expansion

hO1 (x1)O1 (x2)O2 (x3)O2 (x4)i =
X

O

C11OC22O
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2�2

<latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit>

conformal blocks

OPE coefficients
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O1 ⇥O2 � 1, O1, O2,
⇥
O1O2

⇤
n,l

<latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit>

O1,O2
<latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit>

Single trace primaries �1,�2
<latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit>

Dimension

OPE:

Conformal block expansion

hO1 (x1)O1 (x2)O2 (x3)O2 (x4)i =
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<latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit>

conformal blocks

OPE coefficients
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Double trace operators: 
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⇤
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<latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit>

O1 ⇥O2 � 1, O1, O2,
⇥
O1O2

⇤
n,l

<latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit>

O1,O2
<latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit>

Single trace primaries �1,�2
<latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit>

Dimension

OPE:

Conformal block expansion

hO1 (x1)O1 (x2)O2 (x3)O2 (x4)i =
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O

C11OC22O
G�,`(u, v)
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<latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit>

conformal blocks

OPE coefficients



Holographic CFT’s

Double trace operators: 
⇥
O1O2

⇤
n,l

⇠ O1⇤n@µ1@µ2...@µl
O2

<latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit>

O1 ⇥O2 � 1, O1, O2,
⇥
O1O2

⇤
n,l

<latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit>

O1,O2
<latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit>

Single trace primaries �1,�2
<latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit>

Dimension

OPE:

� = �1 +�2 + 2n+ `
<latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit>

Conformal block expansion

hO1 (x1)O1 (x2)O2 (x3)O2 (x4)i =
X

O

C11OC22O
G�,`(u, v)

|x12|
2�1

|x34|
2�2

<latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit>

conformal blocks

OPE coefficients



Holographic CFT’s

Double trace operators: 
⇥
O1O2

⇤
n,l

⇠ O1⇤n@µ1@µ2...@µl
O2

<latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit>

O1 ⇥O2 � 1, O1, O2,
⇥
O1O2

⇤
n,l

<latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit>

+�(n, l)
<latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit>

O1,O2
<latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit>

Single trace primaries �1,�2
<latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit>

Dimension

OPE:

� = �1 +�2 + 2n+ `
<latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit>

Conformal block expansion

hO1 (x1)O1 (x2)O2 (x3)O2 (x4)i =
X

O

C11OC22O
G�,`(u, v)

|x12|
2�1

|x34|
2�2

<latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit>

conformal blocks

OPE coefficients



Holographic CFT’s

Double trace operators: 
⇥
O1O2

⇤
n,l

⇠ O1⇤n@µ1@µ2...@µl
O2

<latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit>

O1 ⇥O2 � 1, O1, O2,
⇥
O1O2

⇤
n,l

<latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit>

+�(n, l)
<latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit>

O1,O2
<latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit>

Single trace primaries �1,�2
<latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit>

Dimension

OPE:

� = �1 +�2 + 2n+ `
<latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit>

Conformal block expansion

hO1 (x1)O1 (x2)O2 (x3)O2 (x4)i =
X

O

C11OC22O
G�,`(u, v)

|x12|
2�1

|x34|
2�2

<latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit>

conformal blocks

OPE coefficients



Holographic CFT’s

Double trace operators: 
⇥
O1O2

⇤
n,l

⇠ O1⇤n@µ1@µ2...@µl
O2

<latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit>

O1 ⇥O2 � 1, O1, O2,
⇥
O1O2

⇤
n,l

<latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit>

anomalous dimension+�(n, l)
<latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit>

O1,O2
<latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit>

Single trace primaries �1,�2
<latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit>

Dimension

OPE:

� = �1 +�2 + 2n+ `
<latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit><latexit sha1_base64="h2svzx9YKfM1qyOaT56hE/pOCAw="></latexit>

Conformal block expansion

hO1 (x1)O1 (x2)O2 (x3)O2 (x4)i =
X

O

C11OC22O
G�,`(u, v)

|x12|
2�1

|x34|
2�2

<latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit><latexit sha1_base64="0sl/Uc7wCkJnu5cMvoCjgKxvT4w="></latexit>

conformal blocks

OPE coefficients



Holographic CFT’s

Double trace operators: 
⇥
O1O2

⇤
n,l

⇠ O1⇤n@µ1@µ2...@µl
O2

<latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit><latexit sha1_base64="wVNv9Oc5QY11XZsLMq9Jwb9QelA="></latexit>

O1 ⇥O2 � 1, O1, O2,
⇥
O1O2

⇤
n,l

<latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit><latexit sha1_base64="GfoxbLV20id4BqJMQC56lOVd1nc="></latexit>

anomalous dimension+�(n, l)
<latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit><latexit sha1_base64="JBhSCayp6EUT/08bRMOcyCdEHVM=">AAAB83icdVDLSsNAFJ34rPVVdelmsAgVJSQxtHVXcOOygn1AE8pkOmmHzkzCzEQopb/hxoUibv0Zd/6Nk7aCih64cDjnXu69J0oZVdpxPqyV1bX1jc3CVnF7Z3dvv3Rw2FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl/nfueeSEUTcacnKQk5GgoaU4y0kYLzYIg4RxVxwc76pbJjX9Wrnl+Fju04Nddzc+LV/EsfukbJUQZLNPul92CQ4IwToTFDSvVcJ9XhFElNMSOzYpApkiI8RkPSM1QgTlQ4nd88g6dGGcA4kaaEhnP1+8QUcaUmPDKdHOmR+u3l4l9eL9NxPZxSkWaaCLxYFGcM6gTmAcABlQRrNjEEYUnNrRCPkERYm5iKJoSvT+H/pO3ZrmO7t3650VjGUQDH4ARUgAtqoAFuQBO0AAYpeABP4NnKrEfrxXpdtK5Yy5kj8APW2ycduJET</latexit>

O1,O2
<latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit><latexit sha1_base64="YpBreLeA+tJoIfc6XgvyRliCguI=">AAACBHicdVDLSsNAFL2pr1pfUZfdDBbBhYSkiNVdwY07K9gHtCFMppN26OTBzEQooQs3/oobF4q49SPc+TdO2gr1dWDgzDn3cu89fsKZVLb9YRSWlldW14rrpY3Nre0dc3evJeNUENokMY9Fx8eSchbRpmKK004iKA59Ttv+6CL327dUSBZHN2qcUDfEg4gFjGClJc8s90KshgTz7GriOceLv6pnVmzrvHZqO1X0mziWPUUF5mh45nuvH5M0pJEiHEvZdexEuRkWihFOJ6VeKmmCyQgPaFfTCIdUutn0iAk61EofBbHQL1Joqi52ZDiUchz6ujJfUv70cvEvr5uq4MzNWJSkikZkNihIOVIxyhNBfSYoUXysCSaC6V0RGWKBidK5lXQIX5ei/0mrajm25VyfVOr1eRxFKMMBHIEDNajDJTSgCQTu4AGe4Nm4Nx6NF+N1Vlow5j378A3G2yf0BJhJ</latexit>

Single trace primaries �1,�2
<latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit><latexit sha1_base64="80WSabqu+Ncn2jdyPQXszgMt1bk=">AAAB+nicdVBNS8NAEJ3Ur1q/Uj16WSyCBwlJEau3gh48VrC10Iaw2W7bpZtN2N0oJfanePGgiFd/iTf/jds2gp8PBh7vzTAzL0w4U9p1363CwuLS8kpxtbS2vrG5ZZe3WypOJaFNEvNYtkOsKGeCNjXTnLYTSXEUcnodjs6m/vUNlYrF4kqPE+pHeCBYnxGsjRTY5e455RoH3mFOqoFdcZ3T2rHrVdFv4jnuDBXI0Qjst24vJmlEhSYcK9Xx3ET7GZaaEU4npW6qaILJCA9ox1CBI6r8bHb6BO0bpYf6sTQlNJqpXycyHCk1jkLTGWE9VD+9qfiX10l1/8TPmEhSTQWZL+qnHOkYTXNAPSYp0XxsCCaSmVsRGWKJiTZplUwIn5+i/0mr6niu410eVer1PI4i7MIeHIAHNajDBTSgCQRu4R4e4cm6sx6sZ+tl3lqw8pkd+Abr9QNwyJN3</latexit>
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Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:
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Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:

⌧⇤`3 � ⌧⇤`1
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
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�(0, `)
<latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit>

for identical operators

convex & negative for  ̀ � `c
<latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit>

`c � 2
<latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit>
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Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:

⌧⇤`3 � ⌧⇤`1
`3 � `1


⌧⇤`2 � ⌧⇤`1
`2 � `1

<latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit>

[Komargodski, Zhiboedov ’12]
[Komargodski, Kulaxizi, Parnachev, Zhiboedov ’16]

�(0, `)
<latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit>

for identical operators

convex & negative for  ̀ � `c
<latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit>

`c � 2
<latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit>



CFT positivity bounds
Twist ⌧ = �� `

<latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit>

Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:

Causality arguments  
in the CFT:  
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[Komargodski, Zhiboedov ’12]
[Komargodski, Kulaxizi, Parnachev, Zhiboedov ’16]
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CFT positivity bounds
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Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:

Causality arguments  
in the CFT:  

[Hartman, Jain, Kundu ’16]

�(0, 2)  0
<latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit>

⌧⇤`3 � ⌧⇤`1
`3 � `1


⌧⇤`2 � ⌧⇤`1
`2 � `1

<latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit>

[Komargodski, Zhiboedov ’12]
[Komargodski, Kulaxizi, Parnachev, Zhiboedov ’16]

�(0, `)
<latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit>

for identical operators

convex & negative for  ̀ � `c
<latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit>

`c � 2
<latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit>



CFT positivity bounds
Twist ⌧ = �� `

<latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit>

Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:

Causality arguments  
in the CFT:  

[Hartman, Jain, Kundu ’16]

�(0, 2)  0
<latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit>

⌧⇤`3 � ⌧⇤`1
`3 � `1


⌧⇤`2 � ⌧⇤`1
`2 � `1

<latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit>

[Komargodski, Zhiboedov ’12]
[Komargodski, Kulaxizi, Parnachev, Zhiboedov ’16]

�(0, `)
<latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit>

for identical operators

convex & negative for  ̀ � `c
<latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit>

`c � 2
<latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit>



CFT positivity bounds
Twist ⌧ = �� `

<latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit>

Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:

Causality arguments  
in the CFT:  

[Hartman, Jain, Kundu ’16]

�(0, 2)  0
<latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit>

⌧⇤`3 � ⌧⇤`1
`3 � `1


⌧⇤`2 � ⌧⇤`1
`2 � `1

<latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit>

[Komargodski, Zhiboedov ’12]
[Komargodski, Kulaxizi, Parnachev, Zhiboedov ’16]

�(0, `)
<latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit>

for identical operators

convex & negative for  ̀ � `c
<latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit>

`c � 2
<latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit>



CFT positivity bounds
Twist ⌧ = �� `

<latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit>

Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:

Causality arguments  
in the CFT:  

[Hartman, Jain, Kundu ’16]

�(0, 2)  0
<latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit>

⌧⇤`3 � ⌧⇤`1
`3 � `1


⌧⇤`2 � ⌧⇤`1
`2 � `1

<latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit>

[Komargodski, Zhiboedov ’12]
[Komargodski, Kulaxizi, Parnachev, Zhiboedov ’16]

�(0, `)
<latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit>

for identical operators

convex & negative for  ̀ � `c
<latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit>

`c � 2
<latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit>



CFT positivity bounds
Twist ⌧ = �� `

<latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit>

Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:

Causality arguments  
in the CFT:  

[Hartman, Jain, Kundu ’16]

�(0, 2)  0
<latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit>

L =
g

⇤4
(r')4 g > 0

<latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit>

on AdS

⌧⇤`3 � ⌧⇤`1
`3 � `1


⌧⇤`2 � ⌧⇤`1
`2 � `1

<latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit>

[Komargodski, Zhiboedov ’12]
[Komargodski, Kulaxizi, Parnachev, Zhiboedov ’16]

�(0, `)
<latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit>

for identical operators

convex & negative for  ̀ � `c
<latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit>

`c � 2
<latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit>



CFT positivity bounds
Twist ⌧ = �� `

<latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit>

Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:

Causality arguments  
in the CFT:  

[Hartman, Jain, Kundu ’16]

�(0, 2)  0
<latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit>

L =
g

⇤4
(r')4 g > 0

<latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit>

on AdS

⌧⇤`3 � ⌧⇤`1
`3 � `1


⌧⇤`2 � ⌧⇤`1
`2 � `1

<latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit>

[Komargodski, Zhiboedov ’12]
[Komargodski, Kulaxizi, Parnachev, Zhiboedov ’16]

�(0, `)
<latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit><latexit sha1_base64="EWvC//1wzlpsRZVOo7pGZbyBBkk=">AAAB+HicdVDLSsNAFJ3UV62PRl26GSxCBSmJVFp3BTcuK9gHNKHcTCft0JkkzEyEGvolblwo4tZPceffOH0IPg9cOJxzL/feEyScKe0471ZuZXVtfSO/Wdja3tkt2nv7bRWnktAWiXksuwEoyllEW5ppTruJpCACTjvB+HLmd26pVCyObvQkob6AYcRCRkAbqW8XvSEIAWXn1KOcn+C+XXIqF/Xqec3Fv4lbceYooSWaffvNG8QkFTTShINSPddJtJ+B1IxwOi14qaIJkDEMac/QCARVfjY/fIqPjTLAYSxNRRrP1a8TGQilJiIwnQL0SP30ZuJfXi/VYd3PWJSkmkZksShMOdYxnqWAB0xSovnEECCSmVsxGYEEok1WBRPC56f4f9I+q7hOxb2ulhqNZRx5dIiOUBm5qIYa6Ao1UQsRlKJ79IierDvrwXq2XhatOWs5c4C+wXr9AKAQkmo=</latexit>

for identical operators

convex & negative for  ̀ � `c
<latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit><latexit sha1_base64="81inWAlBNXLvoHuF7dbsRsJJgkU=">AAAB+XicdVBNS8NAEN3Ur1q/oh69LBbBU0ik0norePFYwbZCG8JmO2mXbjZxd1Moof/EiwdFvPpPvPlv3LQV/Hww8Hhvhpl5YcqZ0q77bpVWVtfWN8qbla3tnd09e/+go5JMUmjThCfyNiQKOBPQ1kxzuE0lkDjk0A3Hl4XfnYBULBE3epqCH5OhYBGjRBspsO0+cI77Q7jDBQtoYFdd56JRO697+DfxHHeOKlqiFdhv/UFCsxiEppwo1fPcVPs5kZpRDrNKP1OQEjomQ+gZKkgMys/nl8/wiVEGOEqkKaHxXP06kZNYqWkcms6Y6JH66RXiX14v01HDz5lIMw2CLhZFGcc6wUUMeMAkUM2nhhAqmbkV0xGRhGoTVsWE8Pkp/p90zhzPdbzrWrXZXMZRRkfoGJ0iD9VRE12hFmojiiboHj2iJyu3Hqxn62XRWrKWM4foG6zXD1vuk3w=</latexit>

`c � 2
<latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit><latexit sha1_base64="Tt0KcrzZ/gquOuHkQa7XaSlE5ZU=">AAAB9XicdVDJSgNBEK1xjXGLevTSGARPw0yIJN4CXjxGMAtkYujp1CRNeha7e5Qw5D+8eFDEq//izb+xswiuDwoe71VRVc9PBFfacd6tpeWV1bX13EZ+c2t7Z7ewt99UcSoZNlgsYtn2qULBI2xorgW2E4k09AW2/NH51G/dolQ8jq70OMFuSAcRDzij2kjXHgrRY8Qb4A0pkV6h6Nhn1fJpxSW/iWs7MxRhgXqv8Ob1Y5aGGGkmqFId10l0N6NScyZwkvdShQllIzrAjqERDVF1s9nVE3JslD4JYmkq0mSmfp3IaKjUOPRNZ0j1UP30puJfXifVQbWb8ShJNUZsvihIBdExmUZA+lwi02JsCGWSm1sJG1JJmTZB5U0In5+S/0mzZLuO7V6Wi7XaIo4cHMIRnIALFajBBdShAQwk3MMjPFl31oP1bL3MW5esxcwBfIP1+gGgg5Hw</latexit>

Generalization of flat 
space S-matrix bounds

[Adams,Arkani-Hamed,Dubovsky,

Nicolis,Rattazzi ’06]
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2
<latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit><latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit><latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit><latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit>
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2
<latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit><latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit><latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit><latexit sha1_base64="4/57WZP4WM4eg+VF+MCMgE0yWzI=">AAACCHicdVDLSgMxFM3UV62vqksXBovgasjUWttdwY3LCvYBnVIy6Z02NPMwyQhl6NKNv+LGhSJu/QR3/o3pQ1DRAxcO59yb3Hu8WHClCfmwMkvLK6tr2fXcxubW9k5+d6+pokQyaLBIRLLtUQWCh9DQXAtoxxJo4AloeaOLqd+6Bal4FF7rcQzdgA5C7nNGtZF6+UMXhMCugBvs+pKy1C1gN6ZScyomaXHSyxeIXa2SklPGxD4jpFiuGkJOi5VyGTs2maGAFqj38u9uP2JJAKFmgirVcUisu+n0RSZgknMTBTFlIzqAjqEhDUB109khE3xslD72I2kq1Himfp9IaaDUOPBMZ0D1UP32puJfXifRfqWb8jBONIRs/pGfCKwjPE0F97kEpsXYEMokN7tiNqQmD22yy5kQvi7F/5Nm0XaI7VyVCrXaIo4sOkBH6AQ56BzV0CWqowZi6A49oCf0bN1bj9aL9TpvzViLmX30A9bbJ3mImaQ=</latexit>
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also because

Exchange diagrams: 

VS[Heemskerk,Penedones,

Polchinski,Sully ’05]



Can we apply them?

Contact diagrams: 

[Fitzpatrick,Katz,Poland,
Simmons-Duffin ’12]

Finite support in the spin
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Exchange diagrams: 
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Arbitrary large spin
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Not quite…

[Heemskerk,Penedones,
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decouples higher order  
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<latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit>

 



Consequences for LVS 

�'a(0, `)
<latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="yMNh3O+ctURqdvzyf42CRHO9PVk=">AAAB93icbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2B9oQ5lMJu3QyUyYuRFK6NaFW1/DnfgwvoWP4KTtQm0PDBzOuRfufHEuhcUg+PJqO7t7+wf1Q/+o4R+fnDYbPasLw3iXaanNIKaWS6F4FwVKPsgNp1kseT+e3Vd9/5kbK7R6wnnOo4xOlEgFo+iizrjZCtrBUmTThGvTgrXGze9RolmRcYVMUmuHYZBjVFKDgkm+8EeF5TllMzrhQ2cVzbiNyuWZC3LpkoSk2rinkCzT3xslzaydZ7GbzChO7f+uCrd2VYJaS7utHRaY3kalUHmBXLHVGWkhCWpSESGJMJyhnDtDmRHuJ4RNqaEMHTffEQr/89g0vet2GLTDxwDqcA4XcAUh3MAdPEAHusAggVd48168d+9jRbLmrZGewR95nz/VwZaC</latexit><latexit sha1_base64="8REyzt3NcnhWkyseoelCYHS+TMk=">AAACGHicbZDNSgMxFIXv+G+tOrrVRbAIFaTMuNGl4MalgrWFzljupJk2mEyGJFMoQze+i+BWX8OduPEtfATT2oU/PRA4nHMv5H5JLrixQfDhLSwuLa+srq1XNqqbW9v+TvXWqEJT1qRKKN1O0DDBM9a03ArWzjVDmQjWSu4vJn1ryLThKruxo5zFEvsZTzlF66Kuv0+iPkqJd2U0RJ0POMFxPTiOmBBHpOvXgkYwFflvwpmpwUxXXf8z6ilaSJZZKtCYThjkNi5RW04FG1eiwrAc6T32WcfZDCUzcTm9YkwOXdIjqdLuZZZM058bJUpjRjJxkxLtwPztJuHcbpJYpYSZ13YKm57FJc/ywrKMfn8jLQSxikyAkR7XjFoxcgap5u4SQgeokVqHteIQhX+B/De3J40waITXAazBHhxAHUI4hXO4hCtoAoUHeIJnePEevVfv7Rvmgjejugu/5L1/ARmWoj8=</latexit><latexit sha1_base64="tNjVAk6irGw8dxU5VkyWGPiXgrw="></latexit><latexit sha1_base64="ceHR2yMklQGN3FY90RHsk0e9Ljo="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit>
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`�'
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PR

2
AdS

<latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit>

With the couplings in LVS                         , but the following 
modifications invert the sign : 

�'a(0, `) < 0
<latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit>

decouples higher order  
contributions at large volume

Sign flip in gµ
<latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit>

 



Consequences for LVS 

�'a(0, `)
<latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="yMNh3O+ctURqdvzyf42CRHO9PVk=">AAAB93icbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2B9oQ5lMJu3QyUyYuRFK6NaFW1/DnfgwvoWP4KTtQm0PDBzOuRfufHEuhcUg+PJqO7t7+wf1Q/+o4R+fnDYbPasLw3iXaanNIKaWS6F4FwVKPsgNp1kseT+e3Vd9/5kbK7R6wnnOo4xOlEgFo+iizrjZCtrBUmTThGvTgrXGze9RolmRcYVMUmuHYZBjVFKDgkm+8EeF5TllMzrhQ2cVzbiNyuWZC3LpkoSk2rinkCzT3xslzaydZ7GbzChO7f+uCrd2VYJaS7utHRaY3kalUHmBXLHVGWkhCWpSESGJMJyhnDtDmRHuJ4RNqaEMHTffEQr/89g0vet2GLTDxwDqcA4XcAUh3MAdPEAHusAggVd48168d+9jRbLmrZGewR95nz/VwZaC</latexit><latexit sha1_base64="8REyzt3NcnhWkyseoelCYHS+TMk=">AAACGHicbZDNSgMxFIXv+G+tOrrVRbAIFaTMuNGl4MalgrWFzljupJk2mEyGJFMoQze+i+BWX8OduPEtfATT2oU/PRA4nHMv5H5JLrixQfDhLSwuLa+srq1XNqqbW9v+TvXWqEJT1qRKKN1O0DDBM9a03ArWzjVDmQjWSu4vJn1ryLThKruxo5zFEvsZTzlF66Kuv0+iPkqJd2U0RJ0POMFxPTiOmBBHpOvXgkYwFflvwpmpwUxXXf8z6ilaSJZZKtCYThjkNi5RW04FG1eiwrAc6T32WcfZDCUzcTm9YkwOXdIjqdLuZZZM058bJUpjRjJxkxLtwPztJuHcbpJYpYSZ13YKm57FJc/ywrKMfn8jLQSxikyAkR7XjFoxcgap5u4SQgeokVqHteIQhX+B/De3J40waITXAazBHhxAHUI4hXO4hCtoAoUHeIJnePEevVfv7Rvmgjejugu/5L1/ARmWoj8=</latexit><latexit sha1_base64="tNjVAk6irGw8dxU5VkyWGPiXgrw="></latexit><latexit sha1_base64="ceHR2yMklQGN3FY90RHsk0e9Ljo="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit>

/ �gµ(�' � 6)

`�'

1

M2
PR

2
AdS

<latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit>

With the couplings in LVS                         , but the following 
modifications invert the sign : 

�'a(0, `) < 0
<latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit>

decouples higher order  
contributions at large volume

fa ⇠ MPV
2
3

<latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit>

Sign flip in gµ
<latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit>

 



Consequences for LVS 

�'a(0, `)
<latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="yMNh3O+ctURqdvzyf42CRHO9PVk=">AAAB93icbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2B9oQ5lMJu3QyUyYuRFK6NaFW1/DnfgwvoWP4KTtQm0PDBzOuRfufHEuhcUg+PJqO7t7+wf1Q/+o4R+fnDYbPasLw3iXaanNIKaWS6F4FwVKPsgNp1kseT+e3Vd9/5kbK7R6wnnOo4xOlEgFo+iizrjZCtrBUmTThGvTgrXGze9RolmRcYVMUmuHYZBjVFKDgkm+8EeF5TllMzrhQ2cVzbiNyuWZC3LpkoSk2rinkCzT3xslzaydZ7GbzChO7f+uCrd2VYJaS7utHRaY3kalUHmBXLHVGWkhCWpSESGJMJyhnDtDmRHuJ4RNqaEMHTffEQr/89g0vet2GLTDxwDqcA4XcAUh3MAdPEAHusAggVd48168d+9jRbLmrZGewR95nz/VwZaC</latexit><latexit sha1_base64="8REyzt3NcnhWkyseoelCYHS+TMk=">AAACGHicbZDNSgMxFIXv+G+tOrrVRbAIFaTMuNGl4MalgrWFzljupJk2mEyGJFMoQze+i+BWX8OduPEtfATT2oU/PRA4nHMv5H5JLrixQfDhLSwuLa+srq1XNqqbW9v+TvXWqEJT1qRKKN1O0DDBM9a03ArWzjVDmQjWSu4vJn1ryLThKruxo5zFEvsZTzlF66Kuv0+iPkqJd2U0RJ0POMFxPTiOmBBHpOvXgkYwFflvwpmpwUxXXf8z6ilaSJZZKtCYThjkNi5RW04FG1eiwrAc6T32WcfZDCUzcTm9YkwOXdIjqdLuZZZM058bJUpjRjJxkxLtwPztJuHcbpJYpYSZ13YKm57FJc/ywrKMfn8jLQSxikyAkR7XjFoxcgap5u4SQgeokVqHteIQhX+B/De3J40waITXAazBHhxAHUI4hXO4hCtoAoUHeIJnePEevVfv7Rvmgjejugu/5L1/ARmWoj8=</latexit><latexit sha1_base64="tNjVAk6irGw8dxU5VkyWGPiXgrw="></latexit><latexit sha1_base64="ceHR2yMklQGN3FY90RHsk0e9Ljo="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit>
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<latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit>

With the couplings in LVS                         , but the following 
modifications invert the sign : 

�'a(0, `) < 0
<latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit>

decouples higher order  
contributions at large volume

� 
p
6 (�'  6)

<latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit>

fa ⇠ MPV
2
3

<latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit>

Sign flip in gµ
<latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit>

 



Consequences for LVS 

�'a(0, `)
<latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="yMNh3O+ctURqdvzyf42CRHO9PVk=">AAAB93icbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2B9oQ5lMJu3QyUyYuRFK6NaFW1/DnfgwvoWP4KTtQm0PDBzOuRfufHEuhcUg+PJqO7t7+wf1Q/+o4R+fnDYbPasLw3iXaanNIKaWS6F4FwVKPsgNp1kseT+e3Vd9/5kbK7R6wnnOo4xOlEgFo+iizrjZCtrBUmTThGvTgrXGze9RolmRcYVMUmuHYZBjVFKDgkm+8EeF5TllMzrhQ2cVzbiNyuWZC3LpkoSk2rinkCzT3xslzaydZ7GbzChO7f+uCrd2VYJaS7utHRaY3kalUHmBXLHVGWkhCWpSESGJMJyhnDtDmRHuJ4RNqaEMHTffEQr/89g0vet2GLTDxwDqcA4XcAUh3MAdPEAHusAggVd48168d+9jRbLmrZGewR95nz/VwZaC</latexit><latexit sha1_base64="8REyzt3NcnhWkyseoelCYHS+TMk=">AAACGHicbZDNSgMxFIXv+G+tOrrVRbAIFaTMuNGl4MalgrWFzljupJk2mEyGJFMoQze+i+BWX8OduPEtfATT2oU/PRA4nHMv5H5JLrixQfDhLSwuLa+srq1XNqqbW9v+TvXWqEJT1qRKKN1O0DDBM9a03ArWzjVDmQjWSu4vJn1ryLThKruxo5zFEvsZTzlF66Kuv0+iPkqJd2U0RJ0POMFxPTiOmBBHpOvXgkYwFflvwpmpwUxXXf8z6ilaSJZZKtCYThjkNi5RW04FG1eiwrAc6T32WcfZDCUzcTm9YkwOXdIjqdLuZZZM058bJUpjRjJxkxLtwPztJuHcbpJYpYSZ13YKm57FJc/ywrKMfn8jLQSxikyAkR7XjFoxcgap5u4SQgeokVqHteIQhX+B/De3J40waITXAazBHhxAHUI4hXO4hCtoAoUHeIJnePEevVfv7Rvmgjejugu/5L1/ARmWoj8=</latexit><latexit sha1_base64="tNjVAk6irGw8dxU5VkyWGPiXgrw="></latexit><latexit sha1_base64="ceHR2yMklQGN3FY90RHsk0e9Ljo="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit>
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<latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit>

With the couplings in LVS                         , but the following 
modifications invert the sign : 

�'a(0, `) < 0
<latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit>

decouples higher order  
contributions at large volume

� 
p
6 (�'  6)

<latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit>

fa ⇠ MPV
2
3

<latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit>

Sign flip in gµ
<latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit>

 



Consequences for LVS 

�'a(0, `)
<latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="yMNh3O+ctURqdvzyf42CRHO9PVk=">AAAB93icbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2B9oQ5lMJu3QyUyYuRFK6NaFW1/DnfgwvoWP4KTtQm0PDBzOuRfufHEuhcUg+PJqO7t7+wf1Q/+o4R+fnDYbPasLw3iXaanNIKaWS6F4FwVKPsgNp1kseT+e3Vd9/5kbK7R6wnnOo4xOlEgFo+iizrjZCtrBUmTThGvTgrXGze9RolmRcYVMUmuHYZBjVFKDgkm+8EeF5TllMzrhQ2cVzbiNyuWZC3LpkoSk2rinkCzT3xslzaydZ7GbzChO7f+uCrd2VYJaS7utHRaY3kalUHmBXLHVGWkhCWpSESGJMJyhnDtDmRHuJ4RNqaEMHTffEQr/89g0vet2GLTDxwDqcA4XcAUh3MAdPEAHusAggVd48168d+9jRbLmrZGewR95nz/VwZaC</latexit><latexit sha1_base64="8REyzt3NcnhWkyseoelCYHS+TMk=">AAACGHicbZDNSgMxFIXv+G+tOrrVRbAIFaTMuNGl4MalgrWFzljupJk2mEyGJFMoQze+i+BWX8OduPEtfATT2oU/PRA4nHMv5H5JLrixQfDhLSwuLa+srq1XNqqbW9v+TvXWqEJT1qRKKN1O0DDBM9a03ArWzjVDmQjWSu4vJn1ryLThKruxo5zFEvsZTzlF66Kuv0+iPkqJd2U0RJ0POMFxPTiOmBBHpOvXgkYwFflvwpmpwUxXXf8z6ilaSJZZKtCYThjkNi5RW04FG1eiwrAc6T32WcfZDCUzcTm9YkwOXdIjqdLuZZZM058bJUpjRjJxkxLtwPztJuHcbpJYpYSZ13YKm57FJc/ywrKMfn8jLQSxikyAkR7XjFoxcgap5u4SQgeokVqHteIQhX+B/De3J40waITXAazBHhxAHUI4hXO4hCtoAoUHeIJnePEevVfv7Rvmgjejugu/5L1/ARmWoj8=</latexit><latexit sha1_base64="tNjVAk6irGw8dxU5VkyWGPiXgrw="></latexit><latexit sha1_base64="ceHR2yMklQGN3FY90RHsk0e9Ljo="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit>

/ �gµ(�' � 6)

`�'

1

M2
PR

2
AdS

<latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit>

With the couplings in LVS                         , but the following 
modifications invert the sign : 

�'a(0, `) < 0
<latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit>

decouples higher order  
contributions at large volume

� 
p
6 (�'  6)

<latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit>

V & M4
S

<latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="k6F0LZIuwop9UjEpukcQFz/huU0=">AAAB7nicbZBLSwMxFIXv1FetVUe3boJFcFVmRNCl4MaNUNE+oB2HTJppQzOZIblTKEP/iRsXivhz3PlvTB8LbT0Q+DjnhtycKJPCoOd9O6WNza3tnfJuZa+6f3DoHlVbJs01402WylR3Imq4FIo3UaDknUxzmkSSt6PR7Sxvj7k2IlVPOMl4kNCBErFgFK0Vui5pkd4A7UBC7sPH58vQrXl1by6yDv4SarBUI3S/ev2U5QlXyCQ1put7GQYF1SiY5NNKLzc8o2xEB7xrUdGEm6CYbz4lZ9bpkzjV9igkc/f3jYImxkySyE4mFIdmNZuZ/2XdHOProBAqy5ErtngoziXBlMxqIH2hOUM5sUCZFnZXwoZUU4a2rIotwV/98jq0Luq+V/cfPCjDCZzCOfhwBTdwBw1oAoMxvMAbvDuF8+p8LOoqOcvejuGPnM8flVqRIA==</latexit><latexit sha1_base64="KiEUEw/vkihuFA97C93/imycimw=">AAAB7nicdZBLSwMxFIXv1FetVUe3boJFcDXMFKF1J7hxI1S0D2jHIZOmbWiSGZJMoQz9J25cKOLPcee/MX0IPg8EDufckJsvTjnTxvffncLa+sbmVnG7tFPe3dt3D8otnWSK0CZJeKI6MdaUM0mbhhlOO6miWMSctuPx5bxvT6jSLJF3ZprSUOChZANGsLFR5LqohXpDYwcEuo5u788it+J757V6vVZFv03g+QtVYKVG5L71+gnJBJWGcKx1N/BTE+ZYGUY4nZV6maYpJmM8pF1rJRZUh/li8xk6sUkfDRJljzRokX69kWOh9VTEdlJgM9I/u3n4V9fNzKAe5kymmaGSLB8aZByZBM0xoD5TlBg+tQYTxeyuiIywwsRYWCUL4fOn6H/TqnqB7wU3PhThCI7hFAKowQVcQQOaQGACD/AEz07uPDovS1wFZ8XtEL7Jef0AQliRmw==</latexit><latexit sha1_base64="sYjvO5Asv31kPmelZUXdRVNSoMg=">AAAB+XicdVDLSsNAFL2pr1pfUZduBovgKiRFaN0V3LgRKtoHtDFMppN26GQSZiaFEvonblwo4tY/ceffOH0IPg8MHM45l3vnhClnSrvuu1VYWV1b3yhulra2d3b37P2DlkoySWiTJDyRnRArypmgTc00p51UUhyHnLbD0cXMb4+pVCwRt3qSUj/GA8EiRrA2UmDbqIV6A20CMboKbu7OArvsOufVWq1aQb+J57hzlGGJRmC/9foJyWIqNOFYqa7nptrPsdSMcDot9TJFU0xGeEC7hgocU+Xn88un6MQofRQl0jyh0Vz9OpHjWKlJHJpkjPVQ/fRm4l9eN9NRzc+ZSDNNBVksijKOdIJmNaA+k5RoPjEEE8nMrYgMscREm7JKpoTPn6L/SavieK7jXbvlen1ZRxGO4BhOwYMq1OESGtAEAmO4h0d4snLrwXq2XhbRgrWcOYRvsF4/AJQ3kvk=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit>

fa ⇠ MPV
2
3

<latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit>

Sign flip in gµ
<latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit>

 



Consequences for LVS 

�'a(0, `)
<latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="yMNh3O+ctURqdvzyf42CRHO9PVk=">AAAB93icbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2B9oQ5lMJu3QyUyYuRFK6NaFW1/DnfgwvoWP4KTtQm0PDBzOuRfufHEuhcUg+PJqO7t7+wf1Q/+o4R+fnDYbPasLw3iXaanNIKaWS6F4FwVKPsgNp1kseT+e3Vd9/5kbK7R6wnnOo4xOlEgFo+iizrjZCtrBUmTThGvTgrXGze9RolmRcYVMUmuHYZBjVFKDgkm+8EeF5TllMzrhQ2cVzbiNyuWZC3LpkoSk2rinkCzT3xslzaydZ7GbzChO7f+uCrd2VYJaS7utHRaY3kalUHmBXLHVGWkhCWpSESGJMJyhnDtDmRHuJ4RNqaEMHTffEQr/89g0vet2GLTDxwDqcA4XcAUh3MAdPEAHusAggVd48168d+9jRbLmrZGewR95nz/VwZaC</latexit><latexit sha1_base64="8REyzt3NcnhWkyseoelCYHS+TMk=">AAACGHicbZDNSgMxFIXv+G+tOrrVRbAIFaTMuNGl4MalgrWFzljupJk2mEyGJFMoQze+i+BWX8OduPEtfATT2oU/PRA4nHMv5H5JLrixQfDhLSwuLa+srq1XNqqbW9v+TvXWqEJT1qRKKN1O0DDBM9a03ArWzjVDmQjWSu4vJn1ryLThKruxo5zFEvsZTzlF66Kuv0+iPkqJd2U0RJ0POMFxPTiOmBBHpOvXgkYwFflvwpmpwUxXXf8z6ilaSJZZKtCYThjkNi5RW04FG1eiwrAc6T32WcfZDCUzcTm9YkwOXdIjqdLuZZZM058bJUpjRjJxkxLtwPztJuHcbpJYpYSZ13YKm57FJc/ywrKMfn8jLQSxikyAkR7XjFoxcgap5u4SQgeokVqHteIQhX+B/De3J40waITXAazBHhxAHUI4hXO4hCtoAoUHeIJnePEevVfv7Rvmgjejugu/5L1/ARmWoj8=</latexit><latexit sha1_base64="tNjVAk6irGw8dxU5VkyWGPiXgrw="></latexit><latexit sha1_base64="ceHR2yMklQGN3FY90RHsk0e9Ljo="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit>

/ �gµ(�' � 6)

`�'

1

M2
PR

2
AdS

<latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit>

With the couplings in LVS                         , but the following 
modifications invert the sign : 

�'a(0, `) < 0
<latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit>

decouples higher order  
contributions at large volume

� 
p
6 (�'  6)

<latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit>

V & M4
S

<latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="k6F0LZIuwop9UjEpukcQFz/huU0=">AAAB7nicbZBLSwMxFIXv1FetVUe3boJFcFVmRNCl4MaNUNE+oB2HTJppQzOZIblTKEP/iRsXivhz3PlvTB8LbT0Q+DjnhtycKJPCoOd9O6WNza3tnfJuZa+6f3DoHlVbJs01402WylR3Imq4FIo3UaDknUxzmkSSt6PR7Sxvj7k2IlVPOMl4kNCBErFgFK0Vui5pkd4A7UBC7sPH58vQrXl1by6yDv4SarBUI3S/ev2U5QlXyCQ1put7GQYF1SiY5NNKLzc8o2xEB7xrUdGEm6CYbz4lZ9bpkzjV9igkc/f3jYImxkySyE4mFIdmNZuZ/2XdHOProBAqy5ErtngoziXBlMxqIH2hOUM5sUCZFnZXwoZUU4a2rIotwV/98jq0Luq+V/cfPCjDCZzCOfhwBTdwBw1oAoMxvMAbvDuF8+p8LOoqOcvejuGPnM8flVqRIA==</latexit><latexit sha1_base64="KiEUEw/vkihuFA97C93/imycimw=">AAAB7nicdZBLSwMxFIXv1FetVUe3boJFcDXMFKF1J7hxI1S0D2jHIZOmbWiSGZJMoQz9J25cKOLPcee/MX0IPg8EDufckJsvTjnTxvffncLa+sbmVnG7tFPe3dt3D8otnWSK0CZJeKI6MdaUM0mbhhlOO6miWMSctuPx5bxvT6jSLJF3ZprSUOChZANGsLFR5LqohXpDYwcEuo5u788it+J757V6vVZFv03g+QtVYKVG5L71+gnJBJWGcKx1N/BTE+ZYGUY4nZV6maYpJmM8pF1rJRZUh/li8xk6sUkfDRJljzRokX69kWOh9VTEdlJgM9I/u3n4V9fNzKAe5kymmaGSLB8aZByZBM0xoD5TlBg+tQYTxeyuiIywwsRYWCUL4fOn6H/TqnqB7wU3PhThCI7hFAKowQVcQQOaQGACD/AEz07uPDovS1wFZ8XtEL7Jef0AQliRmw==</latexit><latexit sha1_base64="sYjvO5Asv31kPmelZUXdRVNSoMg=">AAAB+XicdVDLSsNAFL2pr1pfUZduBovgKiRFaN0V3LgRKtoHtDFMppN26GQSZiaFEvonblwo4tY/ceffOH0IPg8MHM45l3vnhClnSrvuu1VYWV1b3yhulra2d3b37P2DlkoySWiTJDyRnRArypmgTc00p51UUhyHnLbD0cXMb4+pVCwRt3qSUj/GA8EiRrA2UmDbqIV6A20CMboKbu7OArvsOufVWq1aQb+J57hzlGGJRmC/9foJyWIqNOFYqa7nptrPsdSMcDot9TJFU0xGeEC7hgocU+Xn88un6MQofRQl0jyh0Vz9OpHjWKlJHJpkjPVQ/fRm4l9eN9NRzc+ZSDNNBVksijKOdIJmNaA+k5RoPjEEE8nMrYgMscREm7JKpoTPn6L/SavieK7jXbvlen1ZRxGO4BhOwYMq1OESGtAEAmO4h0d4snLrwXq2XhbRgrWcOYRvsF4/AJQ3kvk=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit>

fa ⇠ MPV
2
3

<latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit>

Sign flip in gµ
<latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit>

(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

 



Consequences for LVS 

�'a(0, `)
<latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="yMNh3O+ctURqdvzyf42CRHO9PVk=">AAAB93icbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2B9oQ5lMJu3QyUyYuRFK6NaFW1/DnfgwvoWP4KTtQm0PDBzOuRfufHEuhcUg+PJqO7t7+wf1Q/+o4R+fnDYbPasLw3iXaanNIKaWS6F4FwVKPsgNp1kseT+e3Vd9/5kbK7R6wnnOo4xOlEgFo+iizrjZCtrBUmTThGvTgrXGze9RolmRcYVMUmuHYZBjVFKDgkm+8EeF5TllMzrhQ2cVzbiNyuWZC3LpkoSk2rinkCzT3xslzaydZ7GbzChO7f+uCrd2VYJaS7utHRaY3kalUHmBXLHVGWkhCWpSESGJMJyhnDtDmRHuJ4RNqaEMHTffEQr/89g0vet2GLTDxwDqcA4XcAUh3MAdPEAHusAggVd48168d+9jRbLmrZGewR95nz/VwZaC</latexit><latexit sha1_base64="8REyzt3NcnhWkyseoelCYHS+TMk=">AAACGHicbZDNSgMxFIXv+G+tOrrVRbAIFaTMuNGl4MalgrWFzljupJk2mEyGJFMoQze+i+BWX8OduPEtfATT2oU/PRA4nHMv5H5JLrixQfDhLSwuLa+srq1XNqqbW9v+TvXWqEJT1qRKKN1O0DDBM9a03ArWzjVDmQjWSu4vJn1ryLThKruxo5zFEvsZTzlF66Kuv0+iPkqJd2U0RJ0POMFxPTiOmBBHpOvXgkYwFflvwpmpwUxXXf8z6ilaSJZZKtCYThjkNi5RW04FG1eiwrAc6T32WcfZDCUzcTm9YkwOXdIjqdLuZZZM058bJUpjRjJxkxLtwPztJuHcbpJYpYSZ13YKm57FJc/ywrKMfn8jLQSxikyAkR7XjFoxcgap5u4SQgeokVqHteIQhX+B/De3J40waITXAazBHhxAHUI4hXO4hCtoAoUHeIJnePEevVfv7Rvmgjejugu/5L1/ARmWoj8=</latexit><latexit sha1_base64="tNjVAk6irGw8dxU5VkyWGPiXgrw="></latexit><latexit sha1_base64="ceHR2yMklQGN3FY90RHsk0e9Ljo="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit>

/ �gµ(�' � 6)

`�'

1

M2
PR

2
AdS

<latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit>

With the couplings in LVS                         , but the following 
modifications invert the sign : 

�'a(0, `) < 0
<latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit>

decouples higher order  
contributions at large volume

� 
p
6 (�'  6)

<latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit>

V & M4
S

<latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="k6F0LZIuwop9UjEpukcQFz/huU0=">AAAB7nicbZBLSwMxFIXv1FetVUe3boJFcFVmRNCl4MaNUNE+oB2HTJppQzOZIblTKEP/iRsXivhz3PlvTB8LbT0Q+DjnhtycKJPCoOd9O6WNza3tnfJuZa+6f3DoHlVbJs01402WylR3Imq4FIo3UaDknUxzmkSSt6PR7Sxvj7k2IlVPOMl4kNCBErFgFK0Vui5pkd4A7UBC7sPH58vQrXl1by6yDv4SarBUI3S/ev2U5QlXyCQ1put7GQYF1SiY5NNKLzc8o2xEB7xrUdGEm6CYbz4lZ9bpkzjV9igkc/f3jYImxkySyE4mFIdmNZuZ/2XdHOProBAqy5ErtngoziXBlMxqIH2hOUM5sUCZFnZXwoZUU4a2rIotwV/98jq0Luq+V/cfPCjDCZzCOfhwBTdwBw1oAoMxvMAbvDuF8+p8LOoqOcvejuGPnM8flVqRIA==</latexit><latexit sha1_base64="KiEUEw/vkihuFA97C93/imycimw=">AAAB7nicdZBLSwMxFIXv1FetVUe3boJFcDXMFKF1J7hxI1S0D2jHIZOmbWiSGZJMoQz9J25cKOLPcee/MX0IPg8EDufckJsvTjnTxvffncLa+sbmVnG7tFPe3dt3D8otnWSK0CZJeKI6MdaUM0mbhhlOO6miWMSctuPx5bxvT6jSLJF3ZprSUOChZANGsLFR5LqohXpDYwcEuo5u788it+J757V6vVZFv03g+QtVYKVG5L71+gnJBJWGcKx1N/BTE+ZYGUY4nZV6maYpJmM8pF1rJRZUh/li8xk6sUkfDRJljzRokX69kWOh9VTEdlJgM9I/u3n4V9fNzKAe5kymmaGSLB8aZByZBM0xoD5TlBg+tQYTxeyuiIywwsRYWCUL4fOn6H/TqnqB7wU3PhThCI7hFAKowQVcQQOaQGACD/AEz07uPDovS1wFZ8XtEL7Jef0AQliRmw==</latexit><latexit sha1_base64="sYjvO5Asv31kPmelZUXdRVNSoMg=">AAAB+XicdVDLSsNAFL2pr1pfUZduBovgKiRFaN0V3LgRKtoHtDFMppN26GQSZiaFEvonblwo4tY/ceffOH0IPg8MHM45l3vnhClnSrvuu1VYWV1b3yhulra2d3b37P2DlkoySWiTJDyRnRArypmgTc00p51UUhyHnLbD0cXMb4+pVCwRt3qSUj/GA8EiRrA2UmDbqIV6A20CMboKbu7OArvsOufVWq1aQb+J57hzlGGJRmC/9foJyWIqNOFYqa7nptrPsdSMcDot9TJFU0xGeEC7hgocU+Xn88un6MQofRQl0jyh0Vz9OpHjWKlJHJpkjPVQ/fRm4l9eN9NRzc+ZSDNNBVksijKOdIJmNaA+k5RoPjEEE8nMrYgMscREm7JKpoTPn6L/SavieK7jXbvlen1ZRxGO4BhOwYMq1OESGtAEAmO4h0d4snLrwXq2XhbRgrWcOYRvsF4/AJQ3kvk=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit>

fa ⇠ MPV
2
3

<latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit>

Sign flip in gµ
<latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit>

(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

Swampland 

 



Consequences for LVS 

�'a(0, `)
<latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="yMNh3O+ctURqdvzyf42CRHO9PVk=">AAAB93icbZDNSsNAFIVv6l+NVevazWARXJXEjS4FNy4r2B9oQ5lMJu3QyUyYuRFK6NaFW1/DnfgwvoWP4KTtQm0PDBzOuRfufHEuhcUg+PJqO7t7+wf1Q/+o4R+fnDYbPasLw3iXaanNIKaWS6F4FwVKPsgNp1kseT+e3Vd9/5kbK7R6wnnOo4xOlEgFo+iizrjZCtrBUmTThGvTgrXGze9RolmRcYVMUmuHYZBjVFKDgkm+8EeF5TllMzrhQ2cVzbiNyuWZC3LpkoSk2rinkCzT3xslzaydZ7GbzChO7f+uCrd2VYJaS7utHRaY3kalUHmBXLHVGWkhCWpSESGJMJyhnDtDmRHuJ4RNqaEMHTffEQr/89g0vet2GLTDxwDqcA4XcAUh3MAdPEAHusAggVd48168d+9jRbLmrZGewR95nz/VwZaC</latexit><latexit sha1_base64="8REyzt3NcnhWkyseoelCYHS+TMk=">AAACGHicbZDNSgMxFIXv+G+tOrrVRbAIFaTMuNGl4MalgrWFzljupJk2mEyGJFMoQze+i+BWX8OduPEtfATT2oU/PRA4nHMv5H5JLrixQfDhLSwuLa+srq1XNqqbW9v+TvXWqEJT1qRKKN1O0DDBM9a03ArWzjVDmQjWSu4vJn1ryLThKruxo5zFEvsZTzlF66Kuv0+iPkqJd2U0RJ0POMFxPTiOmBBHpOvXgkYwFflvwpmpwUxXXf8z6ilaSJZZKtCYThjkNi5RW04FG1eiwrAc6T32WcfZDCUzcTm9YkwOXdIjqdLuZZZM058bJUpjRjJxkxLtwPztJuHcbpJYpYSZ13YKm57FJc/ywrKMfn8jLQSxikyAkR7XjFoxcgap5u4SQgeokVqHteIQhX+B/De3J40waITXAazBHhxAHUI4hXO4hCtoAoUHeIJnePEevVfv7Rvmgjejugu/5L1/ARmWoj8=</latexit><latexit sha1_base64="tNjVAk6irGw8dxU5VkyWGPiXgrw="></latexit><latexit sha1_base64="ceHR2yMklQGN3FY90RHsk0e9Ljo="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit><latexit sha1_base64="dzRRzQ4mzqfNXZ8KiYs4DHexmv8="></latexit>

/ �gµ(�' � 6)

`�'

1

M2
PR

2
AdS

<latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit><latexit sha1_base64="8JjFSaD0iy7DvJcng0D0EKtIAmw="></latexit>

With the couplings in LVS                         , but the following 
modifications invert the sign : 

�'a(0, `) < 0
<latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit><latexit sha1_base64="vhfOUyeTzn5SAOXAXorfXiFU2ag="></latexit>

decouples higher order  
contributions at large volume

� 
p
6 (�'  6)

<latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit><latexit sha1_base64="1fyGI9rUFHGM2L/60C59kDdpAlQ=">AAACIHicdVDLSgNBEJz1bXxFPXoZDIJewq6IibeAHjwqGBWyIfTOdszg7CMzvUJY8ile/BUvHhTRm36Nk4fgs2CgqKqmpytIlTTkum/OxOTU9Mzs3HxhYXFpeaW4unZukkwLrItEJfoyAINKxlgnSQovU40QBQovguvDgX9xg9rIJD6jXorNCK5i2ZYCyEqtYoX7yqZD4JZgl/umqynf73O/m0HIt/0jVASt3L8BnXZkf5Ta32kVS275oFKtVnb5b+KV3SFKbIyTVvHVDxORRRiTUGBMw3NTauagSQqF/YKfGUxBXMMVNiyNIULTzIcH9vmWVULeTrR9MfGh+nUih8iYXhTYZATUMT+9gfiX18ioXW3mMk4zwliMFrUzxSnhg7Z4KDUKUj1LQGhp/8pFBzQIsp0WbAmfl/L/yflu2XPL3uleqVYb1zHHNtgm22Yeq7AaO2YnrM4Eu2X37JE9OXfOg/PsvIyiE854Zp19g/P+AZhboqg=</latexit>

V & M4
S

<latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="k6F0LZIuwop9UjEpukcQFz/huU0=">AAAB7nicbZBLSwMxFIXv1FetVUe3boJFcFVmRNCl4MaNUNE+oB2HTJppQzOZIblTKEP/iRsXivhz3PlvTB8LbT0Q+DjnhtycKJPCoOd9O6WNza3tnfJuZa+6f3DoHlVbJs01402WylR3Imq4FIo3UaDknUxzmkSSt6PR7Sxvj7k2IlVPOMl4kNCBErFgFK0Vui5pkd4A7UBC7sPH58vQrXl1by6yDv4SarBUI3S/ev2U5QlXyCQ1put7GQYF1SiY5NNKLzc8o2xEB7xrUdGEm6CYbz4lZ9bpkzjV9igkc/f3jYImxkySyE4mFIdmNZuZ/2XdHOProBAqy5ErtngoziXBlMxqIH2hOUM5sUCZFnZXwoZUU4a2rIotwV/98jq0Luq+V/cfPCjDCZzCOfhwBTdwBw1oAoMxvMAbvDuF8+p8LOoqOcvejuGPnM8flVqRIA==</latexit><latexit sha1_base64="KiEUEw/vkihuFA97C93/imycimw=">AAAB7nicdZBLSwMxFIXv1FetVUe3boJFcDXMFKF1J7hxI1S0D2jHIZOmbWiSGZJMoQz9J25cKOLPcee/MX0IPg8EDufckJsvTjnTxvffncLa+sbmVnG7tFPe3dt3D8otnWSK0CZJeKI6MdaUM0mbhhlOO6miWMSctuPx5bxvT6jSLJF3ZprSUOChZANGsLFR5LqohXpDYwcEuo5u788it+J757V6vVZFv03g+QtVYKVG5L71+gnJBJWGcKx1N/BTE+ZYGUY4nZV6maYpJmM8pF1rJRZUh/li8xk6sUkfDRJljzRokX69kWOh9VTEdlJgM9I/u3n4V9fNzKAe5kymmaGSLB8aZByZBM0xoD5TlBg+tQYTxeyuiIywwsRYWCUL4fOn6H/TqnqB7wU3PhThCI7hFAKowQVcQQOaQGACD/AEz07uPDovS1wFZ8XtEL7Jef0AQliRmw==</latexit><latexit sha1_base64="sYjvO5Asv31kPmelZUXdRVNSoMg=">AAAB+XicdVDLSsNAFL2pr1pfUZduBovgKiRFaN0V3LgRKtoHtDFMppN26GQSZiaFEvonblwo4tY/ceffOH0IPg8MHM45l3vnhClnSrvuu1VYWV1b3yhulra2d3b37P2DlkoySWiTJDyRnRArypmgTc00p51UUhyHnLbD0cXMb4+pVCwRt3qSUj/GA8EiRrA2UmDbqIV6A20CMboKbu7OArvsOufVWq1aQb+J57hzlGGJRmC/9foJyWIqNOFYqa7nptrPsdSMcDot9TJFU0xGeEC7hgocU+Xn88un6MQofRQl0jyh0Vz9OpHjWKlJHJpkjPVQ/fRm4l9eN9NRzc+ZSDNNBVksijKOdIJmNaA+k5RoPjEEE8nMrYgMscREm7JKpoTPn6L/SavieK7jXbvlen1ZRxGO4BhOwYMq1OESGtAEAmO4h0d4snLrwXq2XhbRgrWcOYRvsF4/AJQ3kvk=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit><latexit sha1_base64="d5Z44TTm4OmYsvl9YYI48LDcBSA=">AAAB+XicdVDLSsNAFJ34rPUVdelmsAiuQlIKrbuCGzdCRfuANobJdNIOnUzCzE2hhP6JGxeKuPVP3Pk3Th+CzwMDh3PO5d45YSq4Btd9t1ZW19Y3Ngtbxe2d3b19++CwpZNMUdakiUhUJySaCS5ZEzgI1kkVI3EoWDscXcz89pgpzRN5C5OU+TEZSB5xSsBIgW3jFu4NwARifBXc3FUCu+Q659VarVrGv4nnuHOU0BKNwH7r9ROaxUwCFUTrruem4OdEAaeCTYu9TLOU0BEZsK6hksRM+/n88ik+NUofR4kyTwKeq18nchJrPYlDk4wJDPVPbyb+5XUziGp+zmWaAZN0sSjKBIYEz2rAfa4YBTExhFDFza2YDokiFExZRVPC50/x/6RVdjzX8a4rpXp9WUcBHaMTdIY8VEV1dIkaqIkoGqN79IierNx6sJ6tl0V0xVrOHKFvsF4/AJV3kv0=</latexit>

fa ⇠ MPV
2
3

<latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit><latexit sha1_base64="gZkj78ASsAiARdf6UBsdaD4QNNY=">AAACD3icdVDLSsNAFJ3UV62vqEs3g0VxFZIqtO4KbtwIFewDmhgm00k7dPJgZiKUIX/gxl9x40IRt27d+TdO2go+D1w4nHMv994TpIwKadvvRmlhcWl5pbxaWVvf2Nwyt3c6Isk4Jm2csIT3AiQIozFpSyoZ6aWcoChgpBuMzwq/e0O4oEl8JScp8SI0jGlIMZJa8s3D0EfQFTSCF34LuhGSI4yY6uTXyg05wqqWq+M8982qbZ3WG416Df4mjmVPUQVztHzzzR0kOItILDFDQvQdO5WeQlxSzEhecTNBUoTHaEj6msYoIsJT039yeKCVAQwTriuWcKp+nVAoEmISBbqzOFj89ArxL6+fybDhKRqnmSQxni0KMwZlAotw4IBygiWbaIIwp/pWiEdIxyB1hBUdwuen8H/SqVmObTmXJ9Vmcx5HGeyBfXAEHFAHTXAOWqANMLgF9+ARPBl3xoPxbLzMWkvGfGYXfIPx+gFi2Jzu</latexit>

Sign flip in gµ
<latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit><latexit sha1_base64="ijkn0DLz0bW+jr2a1YzvZ+r96wA=">AAAB7HicdVDLSsNAFL2pr1pfVZduBovgKiRFSN0V3LisYNpCG8pkOmmHzkzCzEQood/gxoUibv0gd/6N04fg88CFwzn3cu89ccaZNp737pTW1jc2t8rblZ3dvf2D6uFRW6e5IjQkKU9VN8aaciZpaJjhtJspikXMaSeeXM39zh1VmqXy1kwzGgk8kixhBBsrhSPUF/mgWvPcy6DRCOroN/Fdb4EarNAaVN/6w5TkgkpDONa653uZiQqsDCOczir9XNMMkwke0Z6lEguqo2Jx7AydWWWIklTZkgYt1K8TBRZaT0VsOwU2Y/3Tm4t/eb3cJI2oYDLLDZVkuSjJOTIpmn+OhkxRYvjUEkwUs7ciMsYKE2PzqdgQPj9F/5N23fU917+5qDWbqzjKcAKncA4+BNCEa2hBCAQY3MMjPDnSeXCenZdla8lZzRzDNzivHyeEjuo=</latexit>

(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

Swampland 

 

Still neglecting pure gravity contribution:  ⇠ `�(d�2)
<latexit sha1_base64="3u8WaE65+dRPJublYOETztcMGI0=">AAAB+3icdVDLSsNAFJ3UV62vWJduBotQFw1JKdTuCm5cVrAPaGKZTCbt0JkkzEzEEvIrblwo4tYfceffOH0IPg9cOJxzL/fe4yeMSmXb70ZhbX1jc6u4XdrZ3ds/MA/LPRmnApMujlksBj6ShNGIdBVVjAwSQRD3Gen704u5378lQtI4ulazhHgcjSMaUoyUlkZm2ZWUQ5cwdpPVqkGtfpaPzIpttZrNRqsFfxPHsheogBU6I/PNDWKcchIpzJCUQ8dOlJchoShmJC+5qSQJwlM0JkNNI8SJ9LLF7Tk81UoAw1joihRcqF8nMsSlnHFfd3KkJvKnNxf/8oapCs+9jEZJqkiEl4vClEEVw3kQMKCCYMVmmiAsqL4V4gkSCCsdV0mH8Pkp/J/06pZjW85Vo9Jur+IogmNwAqrAAU3QBpegA7oAgztwDx7Bk5EbD8az8bJsLRirmSPwDcbrBx30k9k=</latexit><latexit sha1_base64="3u8WaE65+dRPJublYOETztcMGI0=">AAAB+3icdVDLSsNAFJ3UV62vWJduBotQFw1JKdTuCm5cVrAPaGKZTCbt0JkkzEzEEvIrblwo4tYfceffOH0IPg9cOJxzL/fe4yeMSmXb70ZhbX1jc6u4XdrZ3ds/MA/LPRmnApMujlksBj6ShNGIdBVVjAwSQRD3Gen704u5378lQtI4ulazhHgcjSMaUoyUlkZm2ZWUQ5cwdpPVqkGtfpaPzIpttZrNRqsFfxPHsheogBU6I/PNDWKcchIpzJCUQ8dOlJchoShmJC+5qSQJwlM0JkNNI8SJ9LLF7Tk81UoAw1joihRcqF8nMsSlnHFfd3KkJvKnNxf/8oapCs+9jEZJqkiEl4vClEEVw3kQMKCCYMVmmiAsqL4V4gkSCCsdV0mH8Pkp/J/06pZjW85Vo9Jur+IogmNwAqrAAU3QBpegA7oAgztwDx7Bk5EbD8az8bJsLRirmSPwDcbrBx30k9k=</latexit><latexit sha1_base64="3u8WaE65+dRPJublYOETztcMGI0=">AAAB+3icdVDLSsNAFJ3UV62vWJduBotQFw1JKdTuCm5cVrAPaGKZTCbt0JkkzEzEEvIrblwo4tYfceffOH0IPg9cOJxzL/fe4yeMSmXb70ZhbX1jc6u4XdrZ3ds/MA/LPRmnApMujlksBj6ShNGIdBVVjAwSQRD3Gen704u5378lQtI4ulazhHgcjSMaUoyUlkZm2ZWUQ5cwdpPVqkGtfpaPzIpttZrNRqsFfxPHsheogBU6I/PNDWKcchIpzJCUQ8dOlJchoShmJC+5qSQJwlM0JkNNI8SJ9LLF7Tk81UoAw1joihRcqF8nMsSlnHFfd3KkJvKnNxf/8oapCs+9jEZJqkiEl4vClEEVw3kQMKCCYMVmmiAsqL4V4gkSCCsdV0mH8Pkp/J/06pZjW85Vo9Jur+IogmNwAqrAAU3QBpegA7oAgztwDx7Bk5EbD8az8bJsLRirmSPwDcbrBx30k9k=</latexit><latexit sha1_base64="3u8WaE65+dRPJublYOETztcMGI0=">AAAB+3icdVDLSsNAFJ3UV62vWJduBotQFw1JKdTuCm5cVrAPaGKZTCbt0JkkzEzEEvIrblwo4tYfceffOH0IPg9cOJxzL/fe4yeMSmXb70ZhbX1jc6u4XdrZ3ds/MA/LPRmnApMujlksBj6ShNGIdBVVjAwSQRD3Gen704u5378lQtI4ulazhHgcjSMaUoyUlkZm2ZWUQ5cwdpPVqkGtfpaPzIpttZrNRqsFfxPHsheogBU6I/PNDWKcchIpzJCUQ8dOlJchoShmJC+5qSQJwlM0JkNNI8SJ9LLF7Tk81UoAw1joihRcqF8nMsSlnHFfd3KkJvKnNxf/8oapCs+9jEZJqkiEl4vClEEVw3kQMKCCYMVmmiAsqL4V4gkSCCsdV0mH8Pkp/J/06pZjW85Vo9Jur+IogmNwAqrAAU3QBpegA7oAgztwDx7Bk5EbD8az8bJsLRirmSPwDcbrBx30k9k=</latexit>

�'a(0, `)
<latexit sha1_base64="qtY+WfV6ZVldogbh63LahS5AqRo="></latexit><latexit sha1_base64="qtY+WfV6ZVldogbh63LahS5AqRo="></latexit><latexit sha1_base64="qtY+WfV6ZVldogbh63LahS5AqRo="></latexit><latexit sha1_base64="qtY+WfV6ZVldogbh63LahS5AqRo="></latexit>
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Well known example of  dS vacuum - we consider it before uplifting

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>
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Well known example of  dS vacuum - we consider it before uplifting

W0

A
= �e�a�c(1 +

2

3
a�c)

<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>



KKLT
Well known example of  dS vacuum - we consider it before uplifting

Potential for a 

W0

A
= �e�a�c(1 +

2

3
a�c)

<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>



KKLT
Well known example of  dS vacuum - we consider it before uplifting

Potential for a 

W0

A
= �e�a�c(1 +

2

3
a�c)

<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>



KKLT
Well known example of  dS vacuum - we consider it before uplifting

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>

W0

A
= �e�a�c(1 +

2

3
a�c)

<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>



KKLT
Well known example of  dS vacuum - we consider it before uplifting

L � �3,�a2,�@µa@
µa

<latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit>

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>

W0

A
= �e�a�c(1 +

2

3
a�c)

<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>



KKLT
Well known example of  dS vacuum - we consider it before uplifting

L � �3,�a2,�@µa@
µa

<latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit>

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>

W0

A
= �e�a�c(1 +

2

3
a�c)

<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum
(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>



KKLT
Well known example of  dS vacuum - we consider it before uplifting

L � �3,�a2,�@µa@
µa

<latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit>

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>

W0

A
= �e�a�c(1 +

2

3
a�c)

<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum
(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

qualitatively 
different

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>



KKLT
Well known example of  dS vacuum - we consider it before uplifting

L � �3,�a2,�@µa@
µa

<latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit>

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>

W0

A
= �e�a�c(1 +

2

3
a�c)

<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum
(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

qualitatively 
different

Negative anomalous dimensions in its regime of validity

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>



KKLT
Well known example of  dS vacuum - we consider it before uplifting

L � �3,�a2,�@µa@
µa

<latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit>

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>

W0

A
= �e�a�c(1 +

2

3
a�c)

<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum
(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

qualitatively 
different

Negative anomalous dimensions in its regime of validity

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>



KKLT
Well known example of  dS vacuum - we consider it before uplifting

L � �3,�a2,�@µa@
µa

<latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit>

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>

W0

A
= �e�a�c(1 +

2

3
a�c)

<latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit><latexit sha1_base64="Mi9oJnQsc7rfWGpZoDbo8DSsC94="></latexit>

�ca >> 1

� >> 1
<latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit><latexit sha1_base64="X31BST82th8CzIRt6Rj5cKAbdgw=">AAACB3icbZBNS8MwGMfT+TbrW9WjIMEheBqtDBQPY+DF4wT3AmspaZZuYUlaklQYZTcvfhUvHhTx6lfw5rcx64Y43R8C//ye5+FJ/lHKqNKu+2WVVlbX1jfKm/bW9s7unrN/0FZJJjFp4YQlshshRRgVpKWpZqSbSoJ4xEgnGl1P6517IhVNxJ0epyTgaCBoTDHSBoXOsa/ogKMQQwTrdehB37dnqLiGTsWruoXgj3GrtUVSAXM1Q+fT7yc440RozJBSPc9NdZAjqSlmZGL7mSIpwiM0ID1jBeJEBXnxjwk8NaQP40SaIzQs6O+JHHGlxjwynRzpofpbm8JltV6m48sgpyLNNBF4tijOGNQJnIYC+1QSrNnYGIQlNW+FeIgkwtpEZy8N4Z9pn1c9t+rd1iqNq3kcZXAETsAZ8MAFaIAb0AQtgMEDeAIv4NV6tJ6tN+t91lqy5jOHYEHWxzfVfZau</latexit>

SUSY vacuum
(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

qualitatively 
different

Negative anomalous dimensions in its regime of validity

[Kachru,Kallosh,

Linde,Trivedi ’03]K = �3 log(�i(T � T̄ )) W = W0 +Ae�↵T

<latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit><latexit sha1_base64="aLytbATh2+4KraysEV3X/IilVMg="></latexit>

��a(0, `)
<latexit sha1_base64="2+eJPX1wiiLAdnbrVjcFa0tMTXo=">AAACBHicdVBNSwMxEM36WevXqsdegkVQkCVbdW1vBS8eK1gVurXMpmkNJrtLkhXK0oMX/4oXD4p49Ud489+Y1goq+mDg8d4MM/OiVHBtCHl3pqZnZufmCwvFxaXllVV3bf1MJ5mirEkTkaiLCDQTPGZNw41gF6liICPBzqPro5F/fsOU5kl8agYpa0vox7zHKRgrddxS2Acp4TIPNe9LwICH22Q3ZELs4I5bJl6tRvb9ABPvgJBKULOE7FWqQYB9j4xRRhM0Ou5b2E1oJllsqACtWz5JTTsHZTgVbFgMM81SoNfQZy1LY5BMt/PxE0O8ZZUu7iXKVmzwWP0+kYPUeiAj2ynBXOnf3kj8y2tlpldt5zxOM8Ni+rmolwlsEjxKBHe5YtSIgSVAFbe3YnoFCqixuRVtCF+f4v/JWcXzieef7Jfr9UkcBVRCm2gb+egQ1dExaqAmougW3aNH9OTcOQ/Os/Py2TrlTGY20A84rx8+Hpcs</latexit><latexit sha1_base64="2+eJPX1wiiLAdnbrVjcFa0tMTXo=">AAACBHicdVBNSwMxEM36WevXqsdegkVQkCVbdW1vBS8eK1gVurXMpmkNJrtLkhXK0oMX/4oXD4p49Ud489+Y1goq+mDg8d4MM/OiVHBtCHl3pqZnZufmCwvFxaXllVV3bf1MJ5mirEkTkaiLCDQTPGZNw41gF6liICPBzqPro5F/fsOU5kl8agYpa0vox7zHKRgrddxS2Acp4TIPNe9LwICH22Q3ZELs4I5bJl6tRvb9ABPvgJBKULOE7FWqQYB9j4xRRhM0Ou5b2E1oJllsqACtWz5JTTsHZTgVbFgMM81SoNfQZy1LY5BMt/PxE0O8ZZUu7iXKVmzwWP0+kYPUeiAj2ynBXOnf3kj8y2tlpldt5zxOM8Ni+rmolwlsEjxKBHe5YtSIgSVAFbe3YnoFCqixuRVtCF+f4v/JWcXzieef7Jfr9UkcBVRCm2gb+egQ1dExaqAmougW3aNH9OTcOQ/Os/Py2TrlTGY20A84rx8+Hpcs</latexit><latexit sha1_base64="2+eJPX1wiiLAdnbrVjcFa0tMTXo=">AAACBHicdVBNSwMxEM36WevXqsdegkVQkCVbdW1vBS8eK1gVurXMpmkNJrtLkhXK0oMX/4oXD4p49Ud489+Y1goq+mDg8d4MM/OiVHBtCHl3pqZnZufmCwvFxaXllVV3bf1MJ5mirEkTkaiLCDQTPGZNw41gF6liICPBzqPro5F/fsOU5kl8agYpa0vox7zHKRgrddxS2Acp4TIPNe9LwICH22Q3ZELs4I5bJl6tRvb9ABPvgJBKULOE7FWqQYB9j4xRRhM0Ou5b2E1oJllsqACtWz5JTTsHZTgVbFgMM81SoNfQZy1LY5BMt/PxE0O8ZZUu7iXKVmzwWP0+kYPUeiAj2ynBXOnf3kj8y2tlpldt5zxOM8Ni+rmolwlsEjxKBHe5YtSIgSVAFbe3YnoFCqixuRVtCF+f4v/JWcXzieef7Jfr9UkcBVRCm2gb+egQ1dExaqAmougW3aNH9OTcOQ/Os/Py2TrlTGY20A84rx8+Hpcs</latexit><latexit sha1_base64="2+eJPX1wiiLAdnbrVjcFa0tMTXo=">AAACBHicdVBNSwMxEM36WevXqsdegkVQkCVbdW1vBS8eK1gVurXMpmkNJrtLkhXK0oMX/4oXD4p49Ud489+Y1goq+mDg8d4MM/OiVHBtCHl3pqZnZufmCwvFxaXllVV3bf1MJ5mirEkTkaiLCDQTPGZNw41gF6liICPBzqPro5F/fsOU5kl8agYpa0vox7zHKRgrddxS2Acp4TIPNe9LwICH22Q3ZELs4I5bJl6tRvb9ABPvgJBKULOE7FWqQYB9j4xRRhM0Ou5b2E1oJllsqACtWz5JTTsHZTgVbFgMM81SoNfQZy1LY5BMt/PxE0O8ZZUu7iXKVmzwWP0+kYPUeiAj2ynBXOnf3kj8y2tlpldt5zxOM8Ni+rmolwlsEjxKBHe5YtSIgSVAFbe3YnoFCqixuRVtCF+f4v/JWcXzieef7Jfr9UkcBVRCm2gb+egQ1dExaqAmougW3aNH9OTcOQ/Os/Py2TrlTGY20A84rx8+Hpcs</latexit>

/ �
h
a�c(a�c + 2)(2a�c + 3)

+2�'(a�c)� 2�2
a(a�c) + 4�a(a�c)� 6

i

<latexit sha1_base64="EIPZ5I6Cvg80BMKrBBYV2qnowrc="></latexit><latexit sha1_base64="EIPZ5I6Cvg80BMKrBBYV2qnowrc="></latexit><latexit sha1_base64="EIPZ5I6Cvg80BMKrBBYV2qnowrc="></latexit><latexit sha1_base64="EIPZ5I6Cvg80BMKrBBYV2qnowrc="></latexit>
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Hard to connect with CFT inconsistencies



Concluding remarks

• Technical obstructions (no CBs in 3D, non integer     s’…)

Hard to connect with CFT inconsistencies

�
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Concluding remarks

• Technical obstructions (no CBs in 3D, non integer     s’…)

• Gravity is often a problem

• Known constraints on scalar contact interactions for 

Hard to connect with CFT inconsistencies
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Concluding remarks

• Technical obstructions (no CBs in 3D, non integer     s’…)

• Gravity is often a problem

• Known constraints on scalar contact interactions for 

Hard to connect with CFT inconsistencies

Clear from both CFT and S-matrix bounds  
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very similar to 
unitarity constraints



Concluding remarks

• Technical obstructions (no CBs in 3D, non integer     s’…)

• Gravity is often a problem

• Known constraints on scalar contact interactions for 

Hard to connect with CFT inconsistencies

Clear from both CFT and S-matrix bounds  
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very similar to 
unitarity constraints

Various applications:



Concluding remarks

• Technical obstructions (no CBs in 3D, non integer     s’…)

• Gravity is often a problem

• Known constraints on scalar contact interactions for 

Hard to connect with CFT inconsistencies

Clear from both CFT and S-matrix bounds  
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very similar to 
unitarity constraints

LVS, KKLT, Racetrack, Perturbative stabilisation 

Various applications:



Concluding remarks

• Technical obstructions (no CBs in 3D, non integer     s’…)

• Gravity is often a problem

• Known constraints on scalar contact interactions for 

Hard to connect with CFT inconsistencies

Clear from both CFT and S-matrix bounds  

#@ � 4
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However, interesting correlation with sign of �mix(0, `)
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very similar to 
unitarity constraints

LVS, KKLT, Racetrack, Perturbative stabilisation 

Various applications:

Connection with other swampland conjectures? (e.g distance)



Thank you for your attention!



Back-up slides



 Moduli stabilisation 

Scalar fields parametrising shape and size of extra dimensions in ST

'

MPL
Fµ⌫Fµ⌫
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Requires a potential - many constructions in literature

Potential “fifth forces”

BSM Perspective: Planck Scale suppressed couplings  

Cosmological Moduli Problem 
unless m & O(10� 100)TeV

<latexit sha1_base64="VjOv8EGmLY0bausTYl2SDL8xD1k=">AAACFXicdVDJSgNBEO1xN25Rj14agxAhhh4Vl1vAizcVzAKZEHo6ldjYs9BdI4YhP+HFX/HiQRGvgjf/xp4YwfVB04/3qqiq58dKGmTszRkbn5icmp6Zzc3NLywu5ZdXaiZKtICqiFSkGz43oGQIVZSooBFr4IGvoO5fHmV+/Qq0kVF4jv0YWgHvhbIrBUcrtfOlgHo9tL79A44Xgqv0ZFB02ZbL2Cb1StRDuMb0HGqDXDtfYOXDg53dvX36m7hlNkSBjHDazr96nUgkAYQoFDem6bIYWynXKIWCQc5LDMRcXPIeNC0NeQCmlQ6vGtANq3RoN9L2hUiH6teOlAfG9APfVmabm59eJv7lNRPsHrRSGcYJQig+BnUTRTGiWUS0IzUIVH1LuNDS7krFBddcoA0yC+HzUvo/qW2XXVZ2z3YLlcoojhmyRtZJkbhkn1TIMTklVSLIDbkjD+TRuXXunSfn+aN0zBn1rJJvcF7eAc4InVY=</latexit><latexit sha1_base64="VjOv8EGmLY0bausTYl2SDL8xD1k=">AAACFXicdVDJSgNBEO1xN25Rj14agxAhhh4Vl1vAizcVzAKZEHo6ldjYs9BdI4YhP+HFX/HiQRGvgjf/xp4YwfVB04/3qqiq58dKGmTszRkbn5icmp6Zzc3NLywu5ZdXaiZKtICqiFSkGz43oGQIVZSooBFr4IGvoO5fHmV+/Qq0kVF4jv0YWgHvhbIrBUcrtfOlgHo9tL79A44Xgqv0ZFB02ZbL2Cb1StRDuMb0HGqDXDtfYOXDg53dvX36m7hlNkSBjHDazr96nUgkAYQoFDem6bIYWynXKIWCQc5LDMRcXPIeNC0NeQCmlQ6vGtANq3RoN9L2hUiH6teOlAfG9APfVmabm59eJv7lNRPsHrRSGcYJQig+BnUTRTGiWUS0IzUIVH1LuNDS7krFBddcoA0yC+HzUvo/qW2XXVZ2z3YLlcoojhmyRtZJkbhkn1TIMTklVSLIDbkjD+TRuXXunSfn+aN0zBn1rJJvcF7eAc4InVY=</latexit><latexit sha1_base64="VjOv8EGmLY0bausTYl2SDL8xD1k=">AAACFXicdVDJSgNBEO1xN25Rj14agxAhhh4Vl1vAizcVzAKZEHo6ldjYs9BdI4YhP+HFX/HiQRGvgjf/xp4YwfVB04/3qqiq58dKGmTszRkbn5icmp6Zzc3NLywu5ZdXaiZKtICqiFSkGz43oGQIVZSooBFr4IGvoO5fHmV+/Qq0kVF4jv0YWgHvhbIrBUcrtfOlgHo9tL79A44Xgqv0ZFB02ZbL2Cb1StRDuMb0HGqDXDtfYOXDg53dvX36m7hlNkSBjHDazr96nUgkAYQoFDem6bIYWynXKIWCQc5LDMRcXPIeNC0NeQCmlQ6vGtANq3RoN9L2hUiH6teOlAfG9APfVmabm59eJv7lNRPsHrRSGcYJQig+BnUTRTGiWUS0IzUIVH1LuNDS7krFBddcoA0yC+HzUvo/qW2XXVZ2z3YLlcoojhmyRtZJkbhkn1TIMTklVSLIDbkjD+TRuXXunSfn+aN0zBn1rJJvcF7eAc4InVY=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="XBUoLyrpziLOoTmyMpUOUdhCsm4=">AAACCnicbVDLSgNBEOz1GeMrevUyKIJCDLNe9Ch48WaEJArZEGYnnWRw9sFMrxiW/IQXf8WLB0X8AG/+jbNJDr4Khi6qupnuClOtLHH+6c3NLywuLZdWyqtr6xubla21lk0yI7EpE52Ym1BY1CrGJinSeJMaFFGo8Tq8PS/86zs0ViVxg0YpdiIxiFVfSUFO6laqEQsG5HxXI0FDKXR+OT7w+ZHP+SELqiwgvKe8ga1xuVvZ4zU+AftL/BnZgxnq3cpH0EtkFmFMUgtr2z5PqZMLQ0pqHJeDzGIq5K0YYNvRWERoO/nkqjHbd0qP9RPjXkxson6fyEVk7SgKXWexuf3tFeJ/Xjuj/mknV3GaEcZy+lE/04wSVkTEesqgJD1yREij3K5MDoURklyQRQj+75P/ktZxzec1/4pDCXZgFw7AhxM4gwuoQxMkPMATvMCr9+g9e2/TuOa8WW7b8APe+xdyGJtp</latexit><latexit sha1_base64="3uN2nvWtruzsBKgi8mBJFOUAr2k=">AAACCnicdVDLSgNBEOz1bXxFr14GRVDQMKti9CZ48aaCiUI2hNlJJw7OPpjpFcOSn/Dir3jxoIgf4M2/cTYq+CwYuqjqZrorTLWyxPmrNzQ8Mjo2PjFZmpqemZ0rz0/XbZIZiTWZ6MSch8KiVjHWSJHG89SgiEKNZ+HlQeGfXaGxKolPqZdiMxLdWHWUFOSkVnk9YkGXnO9qJOhCCp0f9Vd9vuFzvsaCdRYQXlN+ivV+qVVe5pW93a3tnSr7TfwKH2AZPnDcKr8E7URmEcYktbC24fOUmrkwpKTGfinILKZCXoouNhyNRYS2mQ+u6rMVp7RZJzHuxcQG6teJXETW9qLQdRab259eIf7lNTLq7DZzFacZYSzfP+pkmlHCiohYWxmUpHuOCGmU25XJC2GEJBdkEcLnpex/Ut+s+Lzin3CYgEVYglXwoQr7cAjHUAMJN3AHD/Do3Xr33tN7XEPeR24L8A3e8xsOHpvY</latexit><latexit sha1_base64="pVVwYy6neGYFZl0s900CRZ0COlw=">AAACFXicdVDLSgNBEJz1GeMr6tHLYBAUNMyqaLwFvHhTwSRCNoTZSScOzj6Y6RXDkp/w4q948aCIV8Gbf+NsEsFnwTBFVTfdXX6spEHG3p2x8YnJqencTH52bn5hsbC0XDNRogVURaQifeFzA0qGUEWJCi5iDTzwFdT9q6PMr1+DNjIKz7EXQzPg3VB2pOBopVZhK6BeF61v/4DjpeAqPelvuGzbZWyTelvUQ7jB9Bxq/XyrUGSlw/Lu3v4B/U3cEhugSEY4bRXevHYkkgBCFIob03BZjM2Ua5RCQT/vJQZiLq54FxqWhjwA00wHV/XpulXatBNp+0KkA/VrR8oDY3qBbyuzzc1PLxP/8hoJdsrNVIZxghCK4aBOoihGNIuItqUGgapnCRda2l2puOSaC7RBZiF8Xkr/J7WdkstK7hkrViqjOHJklayRDeKSA1Ihx+SUVIkgt+SePJIn5855cJ6dl2HpmDPqWSHf4Lx+AMzInVI=</latexit><latexit sha1_base64="VjOv8EGmLY0bausTYl2SDL8xD1k=">AAACFXicdVDJSgNBEO1xN25Rj14agxAhhh4Vl1vAizcVzAKZEHo6ldjYs9BdI4YhP+HFX/HiQRGvgjf/xp4YwfVB04/3qqiq58dKGmTszRkbn5icmp6Zzc3NLywu5ZdXaiZKtICqiFSkGz43oGQIVZSooBFr4IGvoO5fHmV+/Qq0kVF4jv0YWgHvhbIrBUcrtfOlgHo9tL79A44Xgqv0ZFB02ZbL2Cb1StRDuMb0HGqDXDtfYOXDg53dvX36m7hlNkSBjHDazr96nUgkAYQoFDem6bIYWynXKIWCQc5LDMRcXPIeNC0NeQCmlQ6vGtANq3RoN9L2hUiH6teOlAfG9APfVmabm59eJv7lNRPsHrRSGcYJQig+BnUTRTGiWUS0IzUIVH1LuNDS7krFBddcoA0yC+HzUvo/qW2XXVZ2z3YLlcoojhmyRtZJkbhkn1TIMTklVSLIDbkjD+TRuXXunSfn+aN0zBn1rJJvcF7eAc4InVY=</latexit><latexit sha1_base64="VjOv8EGmLY0bausTYl2SDL8xD1k=">AAACFXicdVDJSgNBEO1xN25Rj14agxAhhh4Vl1vAizcVzAKZEHo6ldjYs9BdI4YhP+HFX/HiQRGvgjf/xp4YwfVB04/3qqiq58dKGmTszRkbn5icmp6Zzc3NLywu5ZdXaiZKtICqiFSkGz43oGQIVZSooBFr4IGvoO5fHmV+/Qq0kVF4jv0YWgHvhbIrBUcrtfOlgHo9tL79A44Xgqv0ZFB02ZbL2Cb1StRDuMb0HGqDXDtfYOXDg53dvX36m7hlNkSBjHDazr96nUgkAYQoFDem6bIYWynXKIWCQc5LDMRcXPIeNC0NeQCmlQ6vGtANq3RoN9L2hUiH6teOlAfG9APfVmabm59eJv7lNRPsHrRSGcYJQig+BnUTRTGiWUS0IzUIVH1LuNDS7krFBddcoA0yC+HzUvo/qW2XXVZ2z3YLlcoojhmyRtZJkbhkn1TIMTklVSLIDbkjD+TRuXXunSfn+aN0zBn1rJJvcF7eAc4InVY=</latexit><latexit sha1_base64="VjOv8EGmLY0bausTYl2SDL8xD1k=">AAACFXicdVDJSgNBEO1xN25Rj14agxAhhh4Vl1vAizcVzAKZEHo6ldjYs9BdI4YhP+HFX/HiQRGvgjf/xp4YwfVB04/3qqiq58dKGmTszRkbn5icmp6Zzc3NLywu5ZdXaiZKtICqiFSkGz43oGQIVZSooBFr4IGvoO5fHmV+/Qq0kVF4jv0YWgHvhbIrBUcrtfOlgHo9tL79A44Xgqv0ZFB02ZbL2Cb1StRDuMb0HGqDXDtfYOXDg53dvX36m7hlNkSBjHDazr96nUgkAYQoFDem6bIYWynXKIWCQc5LDMRcXPIeNC0NeQCmlQ6vGtANq3RoN9L2hUiH6teOlAfG9APfVmabm59eJv7lNRPsHrRSGcYJQig+BnUTRTGiWUS0IzUIVH1LuNDS7krFBddcoA0yC+HzUvo/qW2XXVZ2z3YLlcoojhmyRtZJkbhkn1TIMTklVSLIDbkjD+TRuXXunSfn+aN0zBn1rJJvcF7eAc4InVY=</latexit><latexit sha1_base64="VjOv8EGmLY0bausTYl2SDL8xD1k=">AAACFXicdVDJSgNBEO1xN25Rj14agxAhhh4Vl1vAizcVzAKZEHo6ldjYs9BdI4YhP+HFX/HiQRGvgjf/xp4YwfVB04/3qqiq58dKGmTszRkbn5icmp6Zzc3NLywu5ZdXaiZKtICqiFSkGz43oGQIVZSooBFr4IGvoO5fHmV+/Qq0kVF4jv0YWgHvhbIrBUcrtfOlgHo9tL79A44Xgqv0ZFB02ZbL2Cb1StRDuMb0HGqDXDtfYOXDg53dvX36m7hlNkSBjHDazr96nUgkAYQoFDem6bIYWynXKIWCQc5LDMRcXPIeNC0NeQCmlQ6vGtANq3RoN9L2hUiH6teOlAfG9APfVmabm59eJv7lNRPsHrRSGcYJQig+BnUTRTGiWUS0IzUIVH1LuNDS7krFBddcoA0yC+HzUvo/qW2XXVZ2z3YLlcoojhmyRtZJkbhkn1TIMTklVSLIDbkjD+TRuXXunSfn+aN0zBn1rJJvcF7eAc4InVY=</latexit><latexit sha1_base64="VjOv8EGmLY0bausTYl2SDL8xD1k=">AAACFXicdVDJSgNBEO1xN25Rj14agxAhhh4Vl1vAizcVzAKZEHo6ldjYs9BdI4YhP+HFX/HiQRGvgjf/xp4YwfVB04/3qqiq58dKGmTszRkbn5icmp6Zzc3NLywu5ZdXaiZKtICqiFSkGz43oGQIVZSooBFr4IGvoO5fHmV+/Qq0kVF4jv0YWgHvhbIrBUcrtfOlgHo9tL79A44Xgqv0ZFB02ZbL2Cb1StRDuMb0HGqDXDtfYOXDg53dvX36m7hlNkSBjHDazr96nUgkAYQoFDem6bIYWynXKIWCQc5LDMRcXPIeNC0NeQCmlQ6vGtANq3RoN9L2hUiH6teOlAfG9APfVmabm59eJv7lNRPsHrRSGcYJQig+BnUTRTGiWUS0IzUIVH1LuNDS7krFBddcoA0yC+HzUvo/qW2XXVZ2z3YLlcoojhmyRtZJkbhkn1TIMTklVSLIDbkjD+TRuXXunSfn+aN0zBn1rJJvcF7eAc4InVY=</latexit><latexit sha1_base64="VjOv8EGmLY0bausTYl2SDL8xD1k=">AAACFXicdVDJSgNBEO1xN25Rj14agxAhhh4Vl1vAizcVzAKZEHo6ldjYs9BdI4YhP+HFX/HiQRGvgjf/xp4YwfVB04/3qqiq58dKGmTszRkbn5icmp6Zzc3NLywu5ZdXaiZKtICqiFSkGz43oGQIVZSooBFr4IGvoO5fHmV+/Qq0kVF4jv0YWgHvhbIrBUcrtfOlgHo9tL79A44Xgqv0ZFB02ZbL2Cb1StRDuMb0HGqDXDtfYOXDg53dvX36m7hlNkSBjHDazr96nUgkAYQoFDem6bIYWynXKIWCQc5LDMRcXPIeNC0NeQCmlQ6vGtANq3RoN9L2hUiH6teOlAfG9APfVmabm59eJv7lNRPsHrRSGcYJQig+BnUTRTGiWUS0IzUIVH1LuNDS7krFBddcoA0yC+HzUvo/qW2XXVZ2z3YLlcoojhmyRtZJkbhkn1TIMTklVSLIDbkjD+TRuXXunSfn+aN0zBn1rJJvcF7eAc4InVY=</latexit>

      Specific realisation: LVS 
[Conlon,Quevedo,Suruliz ’05]
[Balasubramanian,Berglund,Conlon,Quevedo ’05]

These are the lagrangians we wish to constrain



The Large Volume Scenario
“Big” and “small” Kähler moduli Tb, Ts

<latexit sha1_base64="H/ayQ1YhNcbPVuX+IuRFWfV6Nrc=">AAAB73icjVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHiskH5AG8JmO2mXbjZxdyOU0D/hxYMiXv073vw3bj8OKgo+GHi8N8PMvCgTXBvX/XBKK6tr6xvlzcrW9s7uXnX/oK3TXDFssVSkqhtRjYJLbBluBHYzhTSJBHai8fXM79yj0jyVvplkGCR0KHnMGTVW6vphdEb8UIfVmld35yB/kxos0Qyr7/1ByvIEpWGCat3z3MwEBVWGM4HTSj/XmFE2pkPsWSppgjoo5vdOyYlVBiROlS1pyFz9OlHQROtJEtnOhJqR/unNxN+8Xm7iq6DgMssNSrZYFOeCmJTMnicDrpAZMbGEMsXtrYSNqKLM2Igq/wuhfV733Lp3e1FrNJZxlOEIjuEUPLiEBtxAE1rAQMADPMGzc+c8Oi/O66K15CxnDuEbnLdPE/iPUg==</latexit><latexit sha1_base64="H/ayQ1YhNcbPVuX+IuRFWfV6Nrc=">AAAB73icjVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHiskH5AG8JmO2mXbjZxdyOU0D/hxYMiXv073vw3bj8OKgo+GHi8N8PMvCgTXBvX/XBKK6tr6xvlzcrW9s7uXnX/oK3TXDFssVSkqhtRjYJLbBluBHYzhTSJBHai8fXM79yj0jyVvplkGCR0KHnMGTVW6vphdEb8UIfVmld35yB/kxos0Qyr7/1ByvIEpWGCat3z3MwEBVWGM4HTSj/XmFE2pkPsWSppgjoo5vdOyYlVBiROlS1pyFz9OlHQROtJEtnOhJqR/unNxN+8Xm7iq6DgMssNSrZYFOeCmJTMnicDrpAZMbGEMsXtrYSNqKLM2Igq/wuhfV733Lp3e1FrNJZxlOEIjuEUPLiEBtxAE1rAQMADPMGzc+c8Oi/O66K15CxnDuEbnLdPE/iPUg==</latexit><latexit sha1_base64="H/ayQ1YhNcbPVuX+IuRFWfV6Nrc=">AAAB73icjVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHiskH5AG8JmO2mXbjZxdyOU0D/hxYMiXv073vw3bj8OKgo+GHi8N8PMvCgTXBvX/XBKK6tr6xvlzcrW9s7uXnX/oK3TXDFssVSkqhtRjYJLbBluBHYzhTSJBHai8fXM79yj0jyVvplkGCR0KHnMGTVW6vphdEb8UIfVmld35yB/kxos0Qyr7/1ByvIEpWGCat3z3MwEBVWGM4HTSj/XmFE2pkPsWSppgjoo5vdOyYlVBiROlS1pyFz9OlHQROtJEtnOhJqR/unNxN+8Xm7iq6DgMssNSrZYFOeCmJTMnicDrpAZMbGEMsXtrYSNqKLM2Igq/wuhfV733Lp3e1FrNJZxlOEIjuEUPLiEBtxAE1rAQMADPMGzc+c8Oi/O66K15CxnDuEbnLdPE/iPUg==</latexit><latexit sha1_base64="H/ayQ1YhNcbPVuX+IuRFWfV6Nrc=">AAAB73icjVBNS8NAEJ3Ur1q/qh69LBbBg5REBD0WvHiskH5AG8JmO2mXbjZxdyOU0D/hxYMiXv073vw3bj8OKgo+GHi8N8PMvCgTXBvX/XBKK6tr6xvlzcrW9s7uXnX/oK3TXDFssVSkqhtRjYJLbBluBHYzhTSJBHai8fXM79yj0jyVvplkGCR0KHnMGTVW6vphdEb8UIfVmld35yB/kxos0Qyr7/1ByvIEpWGCat3z3MwEBVWGM4HTSj/XmFE2pkPsWSppgjoo5vdOyYlVBiROlS1pyFz9OlHQROtJEtnOhJqR/unNxN+8Xm7iq6DgMssNSrZYFOeCmJTMnicDrpAZMbGEMsXtrYSNqKLM2Igq/wuhfV733Lp3e1FrNJZxlOEIjuEUPLiEBtxAE1rAQMADPMGzc+c8Oi/O66K15CxnDuEbnLdPE/iPUg==</latexit>

Minimum for an exponentially large volume hVi ⇠ eash⌧si
<latexit sha1_base64="q4Vl4ItncSrowYWH+YIPGp4w+Sg="></latexit><latexit sha1_base64="q4Vl4ItncSrowYWH+YIPGp4w+Sg="></latexit><latexit sha1_base64="q4Vl4ItncSrowYWH+YIPGp4w+Sg="></latexit><latexit sha1_base64="q4Vl4ItncSrowYWH+YIPGp4w+Sg="></latexit>

Veff =
1

V3

 
�A(lnV)3/2 + B

g3/2s

!

<latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="/9Adcp59qEl2Pvkw8xEy9uh5gXU="></latexit><latexit sha1_base64="MxJ8bnkFUbdNAl4lsr86z/qjMp4="></latexit><latexit sha1_base64="9AFFG/QKhvWj9rxpMvrwXJffDEk="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit><latexit sha1_base64="EoUm6JrvEjEmbORoLcA7RL549/k="></latexit>

h⌧si ⇠
⇣2/3

gs
<latexit sha1_base64="NASaTNKnGsK8WNBFiED7Eh8DMQs="></latexit><latexit sha1_base64="NASaTNKnGsK8WNBFiED7Eh8DMQs="></latexit><latexit sha1_base64="NASaTNKnGsK8WNBFiED7Eh8DMQs="></latexit><latexit sha1_base64="NASaTNKnGsK8WNBFiED7Eh8DMQs="></latexit>

K = �2 ln
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W = W0 +Ase
�asTs

<latexit sha1_base64="RaPmtLu0MTwM9+jSTZyKoYt5f28="></latexit><latexit sha1_base64="RaPmtLu0MTwM9+jSTZyKoYt5f28="></latexit><latexit sha1_base64="RaPmtLu0MTwM9+jSTZyKoYt5f28="></latexit><latexit sha1_base64="RaPmtLu0MTwM9+jSTZyKoYt5f28="></latexit>

V =
1



⇣
⌧3/2b � ⌧3/2s

⌘

<latexit sha1_base64="wALUo7cNtW1UAhcPKXFXJ1lzibY="></latexit><latexit sha1_base64="wALUo7cNtW1UAhcPKXFXJ1lzibY="></latexit><latexit sha1_base64="wALUo7cNtW1UAhcPKXFXJ1lzibY="></latexit><latexit sha1_base64="wALUo7cNtW1UAhcPKXFXJ1lzibY="></latexit>

correction↵03
<latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit>



CFT positivity bounds
Twist ⌧ = �� `

<latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit><latexit sha1_base64="mZmieJcep/WULQIFQevJfPrY1To=">AAAB/XicdVDJSgNBEO1xjXGLy81LYxC8OPREjeYgBPTgMYKJgUwIPZ2KNulZ6K4RYgj+ihcPinj1P7z5N3YWQUUfFDzeq6KqXpAoaZCxD2dqemZ2bj6zkF1cWl5Zza2t10ycagFVEatY1wNuQMkIqihRQT3RwMNAwVXQPR36V7egjYyjS+wl0Az5dSQ7UnC0Uiu36SNP6Qn1z0Ahp3vUB6VauTxzSyV24BUpcw8ZKxRLlrD9wnGxSD2XjZAnE1RauXe/HYs0hAiF4sY0PJZgs881SqFgkPVTAwkXXX4NDUsjHoJp9kfXD+iOVdq0E2tbEdKR+n2iz0NjemFgO0OON+a3NxT/8hopdo6bfRklKUIkxos6qaIY02EUtC01CFQ9S7jQ0t5KxQ3XXKANLGtD+PqU/k9qBddjrndxkC+XJ3FkyBbZJrvEI0ekTM5JhVSJIHfkgTyRZ+feeXRenNdx65QzmdkgP+C8fQLSmJQs</latexit>

Minimal twist operators dominate Lorentzian OPE

Deep Inelastic Scattering gedanken experiments:

Causality arguments  
in the CFT:  

⌧⇤`3 � ⌧⇤`1
`3 � `1


⌧⇤`2 � ⌧⇤`1
`2 � `1

<latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit><latexit sha1_base64="grtddDBSF+PO+A+WescZuXckEmY="></latexit>

[Komargodski, Zhiboedov ’12]

[Hartman, Jain, Kundu ’16]

�(0, 2)  0
<latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit><latexit sha1_base64="5XhgW5TtZN3Jn8vDA1oWEKJS6CI=">AAAB+3icdVDLSgMxFM3UV62vsS7dBItQQYaZWmi7K7hxWcHWQmcomTTThiaZMcmIZeivuHGhiFt/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363cyura+kZ+s7C1vbO7Z+8XOypOJSZtHLNYdkOkCKOCtDXVjHQTSRAPGbkOx+cz//qWSEVjcaUnCQk4GgoaUYy0kfp20R8izlHZPa2cQJ+RG+j27ZLrNGpn9UYV/iae485RAku0+vabP4hxyonQmCGlep6b6CBDUlPMyLTgp4okCI/RkPQMFYgTFWTz26fw2CgDGMXSlNBwrn6dyBBXasJD08mRHqmf3kz8y+ulOqoHGRVJqonAi0VRyqCO4SwIOKCSYM0mhiAsqbkV4hGSCGsTV8GE8Pkp/J90Ko7nOt5ltdRsLuPIg0NwBMrAAzXQBBegBdoAgztwDx7BkzW1Hqxn62XRmrOWMwfgG6zXDwIwkyE=</latexit>

L =
g

⇤4
(r')4 g > 0

<latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit><latexit sha1_base64="XHnPAd5sjo3IMqAFdvKXFEGLOQg="></latexit>

on AdS

` � `c � 2
<latexit sha1_base64="/XF2TDbM15u0fQ5QFT9Kh9mWeuQ=">AAACAXicdZDLSsNAFIYn9VbrLepGcDNYBFchqYW2u4IblxVsKzQlTKYn7dDJxZmJUELd+CpuXCji1rdw59s4aSt4/WHg4z/ncOb8fsKZVLb9bhSWlldW14rrpY3Nre0dc3evI+NUUGjTmMfiyicSOIugrZjicJUIIKHPoeuPz/J69waEZHF0qSYJ9EMyjFjAKFHa8swDFzjH7hCucU4enXOl5Jll22rUTuuNKv4NjmXPVEYLtTzzzR3ENA0hUpQTKXuOnah+RoRilMO05KYSEkLHZAg9jREJQfaz2QVTfKydAQ5ioV+k8Mz9OpGRUMpJ6OvOkKiR/FnLzb9qvVQF9X7GoiRVENH5oiDlWMU4jwMPmACq+EQDoYLpv2I6IoJQpUPLQ/i8FP8PnYrl2JZzUS03m4s4iugQHaET5KAaaqJz1EJtRNEtukeP6Mm4Mx6MZ+Nl3lowFjP76JuM1w/97ZXz</latexit><latexit sha1_base64="/XF2TDbM15u0fQ5QFT9Kh9mWeuQ=">AAACAXicdZDLSsNAFIYn9VbrLepGcDNYBFchqYW2u4IblxVsKzQlTKYn7dDJxZmJUELd+CpuXCji1rdw59s4aSt4/WHg4z/ncOb8fsKZVLb9bhSWlldW14rrpY3Nre0dc3evI+NUUGjTmMfiyicSOIugrZjicJUIIKHPoeuPz/J69waEZHF0qSYJ9EMyjFjAKFHa8swDFzjH7hCucU4enXOl5Jll22rUTuuNKv4NjmXPVEYLtTzzzR3ENA0hUpQTKXuOnah+RoRilMO05KYSEkLHZAg9jREJQfaz2QVTfKydAQ5ioV+k8Mz9OpGRUMpJ6OvOkKiR/FnLzb9qvVQF9X7GoiRVENH5oiDlWMU4jwMPmACq+EQDoYLpv2I6IoJQpUPLQ/i8FP8PnYrl2JZzUS03m4s4iugQHaET5KAaaqJz1EJtRNEtukeP6Mm4Mx6MZ+Nl3lowFjP76JuM1w/97ZXz</latexit><latexit sha1_base64="/XF2TDbM15u0fQ5QFT9Kh9mWeuQ=">AAACAXicdZDLSsNAFIYn9VbrLepGcDNYBFchqYW2u4IblxVsKzQlTKYn7dDJxZmJUELd+CpuXCji1rdw59s4aSt4/WHg4z/ncOb8fsKZVLb9bhSWlldW14rrpY3Nre0dc3evI+NUUGjTmMfiyicSOIugrZjicJUIIKHPoeuPz/J69waEZHF0qSYJ9EMyjFjAKFHa8swDFzjH7hCucU4enXOl5Jll22rUTuuNKv4NjmXPVEYLtTzzzR3ENA0hUpQTKXuOnah+RoRilMO05KYSEkLHZAg9jREJQfaz2QVTfKydAQ5ioV+k8Mz9OpGRUMpJ6OvOkKiR/FnLzb9qvVQF9X7GoiRVENH5oiDlWMU4jwMPmACq+EQDoYLpv2I6IoJQpUPLQ/i8FP8PnYrl2JZzUS03m4s4iugQHaET5KAaaqJz1EJtRNEtukeP6Mm4Mx6MZ+Nl3lowFjP76JuM1w/97ZXz</latexit><latexit sha1_base64="/XF2TDbM15u0fQ5QFT9Kh9mWeuQ=">AAACAXicdZDLSsNAFIYn9VbrLepGcDNYBFchqYW2u4IblxVsKzQlTKYn7dDJxZmJUELd+CpuXCji1rdw59s4aSt4/WHg4z/ncOb8fsKZVLb9bhSWlldW14rrpY3Nre0dc3evI+NUUGjTmMfiyicSOIugrZjicJUIIKHPoeuPz/J69waEZHF0qSYJ9EMyjFjAKFHa8swDFzjH7hCucU4enXOl5Jll22rUTuuNKv4NjmXPVEYLtTzzzR3ENA0hUpQTKXuOnah+RoRilMO05KYSEkLHZAg9jREJQfaz2QVTfKydAQ5ioV+k8Mz9OpGRUMpJ6OvOkKiR/FnLzb9qvVQF9X7GoiRVENH5oiDlWMU4jwMPmACq+EQDoYLpv2I6IoJQpUPLQ/i8FP8PnYrl2JZzUS03m4s4iugQHaET5KAaaqJz1EJtRNEtukeP6Mm4Mx6MZ+Nl3lowFjP76JuM1w/97ZXz</latexit>

CO⌧⇤
OO

(`,m1)C
O⌧⇤
OO

(`,m2) � 0
<latexit sha1_base64="9NJcYF44ZW2xNBYI4xLUrbw2YK8="></latexit><latexit sha1_base64="9NJcYF44ZW2xNBYI4xLUrbw2YK8="></latexit><latexit sha1_base64="9NJcYF44ZW2xNBYI4xLUrbw2YK8="></latexit><latexit sha1_base64="9NJcYF44ZW2xNBYI4xLUrbw2YK8="></latexit>

[Komargodski, Kulaxizi, Parnachev, Zhiboedov ’16]

CO⌧⇤
OO

(2,m) � 0
<latexit sha1_base64="Kkkki0T5qzgckIei40Wqct9oG0w=">AAACJ3icdVDLSsNAFJ34rPUVdelmsAhVJCRBsW6k0I07K9gHNG2ZTCft0MnDmYlQQv7Gjb/iRlARXfonTtoK9XVg4HDOucy9x40YFdI037W5+YXFpeXcSn51bX1jU9/arosw5pjUcMhC3nSRIIwGpCapZKQZcYJ8l5GGO6xkfuOWcEHD4FqOItL2UT+gHsVIKqmrn1e6ieMjOcCIJZcpnOFpZ9ZRMYnizmGaFu0j/wA6fXIDza5eMI2zknli2/A3sQxzjAKYotrVn5xeiGOfBBIzJETLMiPZThCXFDOS5p1YkAjhIeqTlqIB8oloJ+M7U7ivlB70Qq5eIOFYnZ1IkC/EyHdVMltc/PQy8S+vFUuv1E5oEMWSBHjykRczKEOYlQZ7lBMs2UgRhDlVu0I8QBxhqarNqxK+LoX/k7ptWKZhXR0XyuVpHTmwC/ZAEVjgFJTBBaiCGsDgDjyAZ/Ci3WuP2qv2NonOadOZHfAN2scnBg6mlA==</latexit><latexit sha1_base64="Kkkki0T5qzgckIei40Wqct9oG0w=">AAACJ3icdVDLSsNAFJ34rPUVdelmsAhVJCRBsW6k0I07K9gHNG2ZTCft0MnDmYlQQv7Gjb/iRlARXfonTtoK9XVg4HDOucy9x40YFdI037W5+YXFpeXcSn51bX1jU9/arosw5pjUcMhC3nSRIIwGpCapZKQZcYJ8l5GGO6xkfuOWcEHD4FqOItL2UT+gHsVIKqmrn1e6ieMjOcCIJZcpnOFpZ9ZRMYnizmGaFu0j/wA6fXIDza5eMI2zknli2/A3sQxzjAKYotrVn5xeiGOfBBIzJETLMiPZThCXFDOS5p1YkAjhIeqTlqIB8oloJ+M7U7ivlB70Qq5eIOFYnZ1IkC/EyHdVMltc/PQy8S+vFUuv1E5oEMWSBHjykRczKEOYlQZ7lBMs2UgRhDlVu0I8QBxhqarNqxK+LoX/k7ptWKZhXR0XyuVpHTmwC/ZAEVjgFJTBBaiCGsDgDjyAZ/Ci3WuP2qv2NonOadOZHfAN2scnBg6mlA==</latexit><latexit sha1_base64="Kkkki0T5qzgckIei40Wqct9oG0w=">AAACJ3icdVDLSsNAFJ34rPUVdelmsAhVJCRBsW6k0I07K9gHNG2ZTCft0MnDmYlQQv7Gjb/iRlARXfonTtoK9XVg4HDOucy9x40YFdI037W5+YXFpeXcSn51bX1jU9/arosw5pjUcMhC3nSRIIwGpCapZKQZcYJ8l5GGO6xkfuOWcEHD4FqOItL2UT+gHsVIKqmrn1e6ieMjOcCIJZcpnOFpZ9ZRMYnizmGaFu0j/wA6fXIDza5eMI2zknli2/A3sQxzjAKYotrVn5xeiGOfBBIzJETLMiPZThCXFDOS5p1YkAjhIeqTlqIB8oloJ+M7U7ivlB70Qq5eIOFYnZ1IkC/EyHdVMltc/PQy8S+vFUuv1E5oEMWSBHjykRczKEOYlQZ7lBMs2UgRhDlVu0I8QBxhqarNqxK+LoX/k7ptWKZhXR0XyuVpHTmwC/ZAEVjgFJTBBaiCGsDgDjyAZ/Ci3WuP2qv2NonOadOZHfAN2scnBg6mlA==</latexit><latexit sha1_base64="Kkkki0T5qzgckIei40Wqct9oG0w=">AAACJ3icdVDLSsNAFJ34rPUVdelmsAhVJCRBsW6k0I07K9gHNG2ZTCft0MnDmYlQQv7Gjb/iRlARXfonTtoK9XVg4HDOucy9x40YFdI037W5+YXFpeXcSn51bX1jU9/arosw5pjUcMhC3nSRIIwGpCapZKQZcYJ8l5GGO6xkfuOWcEHD4FqOItL2UT+gHsVIKqmrn1e6ieMjOcCIJZcpnOFpZ9ZRMYnizmGaFu0j/wA6fXIDza5eMI2zknli2/A3sQxzjAKYotrVn5xeiGOfBBIzJETLMiPZThCXFDOS5p1YkAjhIeqTlqIB8oloJ+M7U7ivlB70Qq5eIOFYnZ1IkC/EyHdVMltc/PQy8S+vFUuv1E5oEMWSBHjykRczKEOYlQZ7lBMs2UgRhDlVu0I8QBxhqarNqxK+LoX/k7ptWKZhXR0XyuVpHTmwC/ZAEVjgFJTBBaiCGsDgDjyAZ/Ci3WuP2qv2NonOadOZHfAN2scnBg6mlA==</latexit>



S-Matrix positivity

Unitarity + analiticity + weak coupling expansion

A(s)tree = g(c2s
2 + c4s

4...)
<latexit sha1_base64="2byEh5LrSw/iROTo8rziqH/LD2o="></latexit><latexit sha1_base64="2byEh5LrSw/iROTo8rziqH/LD2o="></latexit><latexit sha1_base64="2byEh5LrSw/iROTo8rziqH/LD2o="></latexit><latexit sha1_base64="2byEh5LrSw/iROTo8rziqH/LD2o="></latexit>

E.g. 

L =
g

⇤4
(@')4

<latexit sha1_base64="w/EGHOSjdWZIlKWbCY5iDNSpdvU="></latexit><latexit sha1_base64="w/EGHOSjdWZIlKWbCY5iDNSpdvU="></latexit><latexit sha1_base64="w/EGHOSjdWZIlKWbCY5iDNSpdvU="></latexit><latexit sha1_base64="w/EGHOSjdWZIlKWbCY5iDNSpdvU="></latexit>

g > 0
<latexit sha1_base64="O/QFlMYRgoYt7Ate7IVKpcpgbmo=">AAACAHicdVDNS8MwHE3n16xfVfHkJTgET6UdA7eLDLx4nOA+YCsjzdItLE1Lkiql9OJ/4k30IF79O7z435h1U5zig8Djvd8vL3l+zKhUjvNhlFZW19Y3ypvm1vbO7p61f9CRUSIwaeOIRaLnI0kY5aStqGKkFwuCQp+Rrj+9nPndWyIkjfiNSmPihWjMaUAxUloaWkfZoLgkSwlj0V0+zuEFdIZWxbEbdbfaqMG/xLWdAhWwQGtovQ9GEU5CwhVmSMq+68TKy5BQFDOSm4NEkhjhKRqTvqYchUR6WZGcw1OtjGAQCX24goX6cyNDoZRp6OvJEKmJ/O3NxG/PXM5SQd3LKI8TRTieRwUJgyqCszbgiAqCFUs1QVhQ/VqIJ0ggrHRnpq7h66/wf9Kp2q5ju9e1SrO5KKQMjsEJOAMuOAdNcAVaoA0wyMADeALPxr3xaLwYr/PRkrHYOQRLMN4+AaKylho=</latexit><latexit sha1_base64="O/QFlMYRgoYt7Ate7IVKpcpgbmo=">AAACAHicdVDNS8MwHE3n16xfVfHkJTgET6UdA7eLDLx4nOA+YCsjzdItLE1Lkiql9OJ/4k30IF79O7z435h1U5zig8Djvd8vL3l+zKhUjvNhlFZW19Y3ypvm1vbO7p61f9CRUSIwaeOIRaLnI0kY5aStqGKkFwuCQp+Rrj+9nPndWyIkjfiNSmPihWjMaUAxUloaWkfZoLgkSwlj0V0+zuEFdIZWxbEbdbfaqMG/xLWdAhWwQGtovQ9GEU5CwhVmSMq+68TKy5BQFDOSm4NEkhjhKRqTvqYchUR6WZGcw1OtjGAQCX24goX6cyNDoZRp6OvJEKmJ/O3NxG/PXM5SQd3LKI8TRTieRwUJgyqCszbgiAqCFUs1QVhQ/VqIJ0ggrHRnpq7h66/wf9Kp2q5ju9e1SrO5KKQMjsEJOAMuOAdNcAVaoA0wyMADeALPxr3xaLwYr/PRkrHYOQRLMN4+AaKylho=</latexit><latexit sha1_base64="O/QFlMYRgoYt7Ate7IVKpcpgbmo=">AAACAHicdVDNS8MwHE3n16xfVfHkJTgET6UdA7eLDLx4nOA+YCsjzdItLE1Lkiql9OJ/4k30IF79O7z435h1U5zig8Djvd8vL3l+zKhUjvNhlFZW19Y3ypvm1vbO7p61f9CRUSIwaeOIRaLnI0kY5aStqGKkFwuCQp+Rrj+9nPndWyIkjfiNSmPihWjMaUAxUloaWkfZoLgkSwlj0V0+zuEFdIZWxbEbdbfaqMG/xLWdAhWwQGtovQ9GEU5CwhVmSMq+68TKy5BQFDOSm4NEkhjhKRqTvqYchUR6WZGcw1OtjGAQCX24goX6cyNDoZRp6OvJEKmJ/O3NxG/PXM5SQd3LKI8TRTieRwUJgyqCszbgiAqCFUs1QVhQ/VqIJ0ggrHRnpq7h66/wf9Kp2q5ju9e1SrO5KKQMjsEJOAMuOAdNcAVaoA0wyMADeALPxr3xaLwYr/PRkrHYOQRLMN4+AaKylho=</latexit><latexit sha1_base64="O/QFlMYRgoYt7Ate7IVKpcpgbmo=">AAACAHicdVDNS8MwHE3n16xfVfHkJTgET6UdA7eLDLx4nOA+YCsjzdItLE1Lkiql9OJ/4k30IF79O7z435h1U5zig8Djvd8vL3l+zKhUjvNhlFZW19Y3ypvm1vbO7p61f9CRUSIwaeOIRaLnI0kY5aStqGKkFwuCQp+Rrj+9nPndWyIkjfiNSmPihWjMaUAxUloaWkfZoLgkSwlj0V0+zuEFdIZWxbEbdbfaqMG/xLWdAhWwQGtovQ9GEU5CwhVmSMq+68TKy5BQFDOSm4NEkhjhKRqTvqYchUR6WZGcw1OtjGAQCX24goX6cyNDoZRp6OvJEKmJ/O3NxG/PXM5SQd3LKI8TRTieRwUJgyqCszbgiAqCFUs1QVhQ/VqIJ0ggrHRnpq7h66/wf9Kp2q5ju9e1SrO5KKQMjsEJOAMuOAdNcAVaoA0wyMADeALPxr3xaLwYr/PRkrHYOQRLMN4+AaKylho=</latexit>

ci > 0
<latexit sha1_base64="EjKBpg5aYFW03qDwqgbOVnNCI6U=">AAACAHicdVBPS8MwHE3nv1n/VcWTl+AQPJV2DNwuMvDicYLbhK2UNE23sDQtSSqM0ovfxJvoQbz6Obz4bcy6KU7xQeDx3u+Xl7wgZVQqx/kwKiura+sb1U1za3tnd8/aP+jJJBOYdHHCEnEbIEkY5aSrqGLkNhUExQEj/WByOfP7d0RImvAbNU2JF6MRpxHFSGnJt47yYXlJLkhYYJ/CAl5Ax7dqjt1quvVWA/4lru2UqIEFOr71PgwTnMWEK8yQlAPXSZWXI6EoZqQwh5kkKcITNCIDTTmKifTyMrmAp1oJYZQIfbiCpfpzI0exlNM40JMxUmP525uJ3565nKWippdTnmaKcDyPijIGVQJnbcCQCoIVm2qCsKD6tRCPkUBY6c5MXcPXX+H/pFe3Xcd2rxu1dntRSBUcgxNwBlxwDtrgCnRAF2CQgwfwBJ6Ne+PReDFe56MVY7FzCJZgvH0C4UeVnQ==</latexit><latexit sha1_base64="EjKBpg5aYFW03qDwqgbOVnNCI6U=">AAACAHicdVBPS8MwHE3nv1n/VcWTl+AQPJV2DNwuMvDicYLbhK2UNE23sDQtSSqM0ovfxJvoQbz6Obz4bcy6KU7xQeDx3u+Xl7wgZVQqx/kwKiura+sb1U1za3tnd8/aP+jJJBOYdHHCEnEbIEkY5aSrqGLkNhUExQEj/WByOfP7d0RImvAbNU2JF6MRpxHFSGnJt47yYXlJLkhYYJ/CAl5Ax7dqjt1quvVWA/4lru2UqIEFOr71PgwTnMWEK8yQlAPXSZWXI6EoZqQwh5kkKcITNCIDTTmKifTyMrmAp1oJYZQIfbiCpfpzI0exlNM40JMxUmP525uJ3565nKWippdTnmaKcDyPijIGVQJnbcCQCoIVm2qCsKD6tRCPkUBY6c5MXcPXX+H/pFe3Xcd2rxu1dntRSBUcgxNwBlxwDtrgCnRAF2CQgwfwBJ6Ne+PReDFe56MVY7FzCJZgvH0C4UeVnQ==</latexit><latexit sha1_base64="EjKBpg5aYFW03qDwqgbOVnNCI6U=">AAACAHicdVBPS8MwHE3nv1n/VcWTl+AQPJV2DNwuMvDicYLbhK2UNE23sDQtSSqM0ovfxJvoQbz6Obz4bcy6KU7xQeDx3u+Xl7wgZVQqx/kwKiura+sb1U1za3tnd8/aP+jJJBOYdHHCEnEbIEkY5aSrqGLkNhUExQEj/WByOfP7d0RImvAbNU2JF6MRpxHFSGnJt47yYXlJLkhYYJ/CAl5Ax7dqjt1quvVWA/4lru2UqIEFOr71PgwTnMWEK8yQlAPXSZWXI6EoZqQwh5kkKcITNCIDTTmKifTyMrmAp1oJYZQIfbiCpfpzI0exlNM40JMxUmP525uJ3565nKWippdTnmaKcDyPijIGVQJnbcCQCoIVm2qCsKD6tRCPkUBY6c5MXcPXX+H/pFe3Xcd2rxu1dntRSBUcgxNwBlxwDtrgCnRAF2CQgwfwBJ6Ne+PReDFe56MVY7FzCJZgvH0C4UeVnQ==</latexit><latexit sha1_base64="EjKBpg5aYFW03qDwqgbOVnNCI6U=">AAACAHicdVBPS8MwHE3nv1n/VcWTl+AQPJV2DNwuMvDicYLbhK2UNE23sDQtSSqM0ovfxJvoQbz6Obz4bcy6KU7xQeDx3u+Xl7wgZVQqx/kwKiura+sb1U1za3tnd8/aP+jJJBOYdHHCEnEbIEkY5aSrqGLkNhUExQEj/WByOfP7d0RImvAbNU2JF6MRpxHFSGnJt47yYXlJLkhYYJ/CAl5Ax7dqjt1quvVWA/4lru2UqIEFOr71PgwTnMWEK8yQlAPXSZWXI6EoZqQwh5kkKcITNCIDTTmKifTyMrmAp1oJYZQIfbiCpfpzI0exlNM40JMxUmP525uJ3565nKWippdTnmaKcDyPijIGVQJnbcCQCoIVm2qCsKD6tRCPkUBY6c5MXcPXX+H/pFe3Xcd2rxu1dntRSBUcgxNwBlxwDtrgCnRAF2CQgwfwBJ6Ne+PReDFe56MVY7FzCJZgvH0C4UeVnQ==</latexit>

g
<latexit sha1_base64="G5PmHayohF3x2kHcYVyMfwUa1Wc=">AAAB/HicdVDNS8MwHE3n16xfnR69BIfgqbRj4HYbePE4wX3AVkaapVtYmpYkdZRS/xNvogfx6l/ixf/GrJviFB8EHu/9fnnJ82NGpXKcD6O0sbm1vVPeNff2Dw6PrMpxV0aJwKSDIxaJvo8kYZSTjqKKkX4sCAp9Rnr+7Grh9+6IkDTityqNiReiCacBxUhpaWRVsmFxSZYSxqJ5PslHVtWxmw231qzDv8S1nQJVsEJ7ZL0PxxFOQsIVZkjKgevEysuQUBQzkpvDRJIY4RmakIGmHIVEelmRmsNzrYxhEAl9uIKF+nMjQ6GUaejryRCpqfztLcRvz1zPUkHDyyiPE0U4XkYFCYMqgosm4JgKghVLNUFYUP1aiKdIIKx0X6au4euv8H/SrdmuY7s39WqrtSqkDE7BGbgALrgELXAN2qADMJiDB/AEno1749F4MV6XoyVjtXMC1mC8fQLmLJVE</latexit><latexit sha1_base64="G5PmHayohF3x2kHcYVyMfwUa1Wc=">AAAB/HicdVDNS8MwHE3n16xfnR69BIfgqbRj4HYbePE4wX3AVkaapVtYmpYkdZRS/xNvogfx6l/ixf/GrJviFB8EHu/9fnnJ82NGpXKcD6O0sbm1vVPeNff2Dw6PrMpxV0aJwKSDIxaJvo8kYZSTjqKKkX4sCAp9Rnr+7Grh9+6IkDTityqNiReiCacBxUhpaWRVsmFxSZYSxqJ5PslHVtWxmw231qzDv8S1nQJVsEJ7ZL0PxxFOQsIVZkjKgevEysuQUBQzkpvDRJIY4RmakIGmHIVEelmRmsNzrYxhEAl9uIKF+nMjQ6GUaejryRCpqfztLcRvz1zPUkHDyyiPE0U4XkYFCYMqgosm4JgKghVLNUFYUP1aiKdIIKx0X6au4euv8H/SrdmuY7s39WqrtSqkDE7BGbgALrgELXAN2qADMJiDB/AEno1749F4MV6XoyVjtXMC1mC8fQLmLJVE</latexit><latexit sha1_base64="G5PmHayohF3x2kHcYVyMfwUa1Wc=">AAAB/HicdVDNS8MwHE3n16xfnR69BIfgqbRj4HYbePE4wX3AVkaapVtYmpYkdZRS/xNvogfx6l/ixf/GrJviFB8EHu/9fnnJ82NGpXKcD6O0sbm1vVPeNff2Dw6PrMpxV0aJwKSDIxaJvo8kYZSTjqKKkX4sCAp9Rnr+7Grh9+6IkDTityqNiReiCacBxUhpaWRVsmFxSZYSxqJ5PslHVtWxmw231qzDv8S1nQJVsEJ7ZL0PxxFOQsIVZkjKgevEysuQUBQzkpvDRJIY4RmakIGmHIVEelmRmsNzrYxhEAl9uIKF+nMjQ6GUaejryRCpqfztLcRvz1zPUkHDyyiPE0U4XkYFCYMqgosm4JgKghVLNUFYUP1aiKdIIKx0X6au4euv8H/SrdmuY7s39WqrtSqkDE7BGbgALrgELXAN2qADMJiDB/AEno1749F4MV6XoyVjtXMC1mC8fQLmLJVE</latexit><latexit sha1_base64="G5PmHayohF3x2kHcYVyMfwUa1Wc=">AAAB/HicdVDNS8MwHE3n16xfnR69BIfgqbRj4HYbePE4wX3AVkaapVtYmpYkdZRS/xNvogfx6l/ixf/GrJviFB8EHu/9fnnJ82NGpXKcD6O0sbm1vVPeNff2Dw6PrMpxV0aJwKSDIxaJvo8kYZSTjqKKkX4sCAp9Rnr+7Grh9+6IkDTityqNiReiCacBxUhpaWRVsmFxSZYSxqJ5PslHVtWxmw231qzDv8S1nQJVsEJ7ZL0PxxFOQsIVZkjKgevEysuQUBQzkpvDRJIY4RmakIGmHIVEelmRmsNzrYxhEAl9uIKF+nMjQ6GUaejryRCpqfztLcRvz1zPUkHDyyiPE0U4XkYFCYMqgosm4JgKghVLNUFYUP1aiKdIIKx0X6au4euv8H/SrdmuY7s39WqrtSqkDE7BGbgALrgELXAN2qADMJiDB/AEno1749F4MV6XoyVjtXMC1mC8fQLmLJVE</latexit>

CAVEAT: 

“ QFT Swampland”

⇤ << MPL
<latexit sha1_base64="u/cfkQ+PVXKidEa/ZMaXwkLoOa0=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFchaSIbaGLohsXFSrYB7QhTCaTduhkEmYmSon9FDcuFHHrl7jzb5w+BJ8HBg7nnMu9c/yEUals+91YWl5ZXVvPbeQ3t7Z3ds3CXlvGqcCkhWMWi66PJGGUk5aiipFuIgiKfEY6/uh86nduiJA05tdqnBA3QgNOQ4qR0pJnFvoNHQ4QrNXgpZc1GxPPLNpWtVwtVU7hb+JY9gxFsEDTM9/6QYzTiHCFGZKy59iJcjMkFMWMTPL9VJIE4REakJ6mHEVEutns9Ak80koAw1joxxWcqV8nMhRJOY58nYyQGsqf3lT8y+ulKqy4GeVJqgjH80VhyqCK4bQHGFBBsGJjTRAWVN8K8RAJhJVuK69L+Pwp/J+0S5ZjW87VSbF+tqgjBw7AITgGDiiDOrgATdACGNyCe/AInow748F4Nl7m0SVjMbMPvsF4/QBMm5Nl</latexit><latexit sha1_base64="u/cfkQ+PVXKidEa/ZMaXwkLoOa0=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFchaSIbaGLohsXFSrYB7QhTCaTduhkEmYmSon9FDcuFHHrl7jzb5w+BJ8HBg7nnMu9c/yEUals+91YWl5ZXVvPbeQ3t7Z3ds3CXlvGqcCkhWMWi66PJGGUk5aiipFuIgiKfEY6/uh86nduiJA05tdqnBA3QgNOQ4qR0pJnFvoNHQ4QrNXgpZc1GxPPLNpWtVwtVU7hb+JY9gxFsEDTM9/6QYzTiHCFGZKy59iJcjMkFMWMTPL9VJIE4REakJ6mHEVEutns9Ak80koAw1joxxWcqV8nMhRJOY58nYyQGsqf3lT8y+ulKqy4GeVJqgjH80VhyqCK4bQHGFBBsGJjTRAWVN8K8RAJhJVuK69L+Pwp/J+0S5ZjW87VSbF+tqgjBw7AITgGDiiDOrgATdACGNyCe/AInow748F4Nl7m0SVjMbMPvsF4/QBMm5Nl</latexit><latexit sha1_base64="u/cfkQ+PVXKidEa/ZMaXwkLoOa0=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFchaSIbaGLohsXFSrYB7QhTCaTduhkEmYmSon9FDcuFHHrl7jzb5w+BJ8HBg7nnMu9c/yEUals+91YWl5ZXVvPbeQ3t7Z3ds3CXlvGqcCkhWMWi66PJGGUk5aiipFuIgiKfEY6/uh86nduiJA05tdqnBA3QgNOQ4qR0pJnFvoNHQ4QrNXgpZc1GxPPLNpWtVwtVU7hb+JY9gxFsEDTM9/6QYzTiHCFGZKy59iJcjMkFMWMTPL9VJIE4REakJ6mHEVEutns9Ak80koAw1joxxWcqV8nMhRJOY58nYyQGsqf3lT8y+ulKqy4GeVJqgjH80VhyqCK4bQHGFBBsGJjTRAWVN8K8RAJhJVuK69L+Pwp/J+0S5ZjW87VSbF+tqgjBw7AITgGDiiDOrgATdACGNyCe/AInow748F4Nl7m0SVjMbMPvsF4/QBMm5Nl</latexit><latexit sha1_base64="u/cfkQ+PVXKidEa/ZMaXwkLoOa0=">AAAB+nicdVDLSsNAFJ34rPWV6tLNYBFchaSIbaGLohsXFSrYB7QhTCaTduhkEmYmSon9FDcuFHHrl7jzb5w+BJ8HBg7nnMu9c/yEUals+91YWl5ZXVvPbeQ3t7Z3ds3CXlvGqcCkhWMWi66PJGGUk5aiipFuIgiKfEY6/uh86nduiJA05tdqnBA3QgNOQ4qR0pJnFvoNHQ4QrNXgpZc1GxPPLNpWtVwtVU7hb+JY9gxFsEDTM9/6QYzTiHCFGZKy59iJcjMkFMWMTPL9VJIE4REakJ6mHEVEutns9Ak80koAw1joxxWcqV8nMhRJOY58nYyQGsqf3lT8y+ulKqy4GeVJqgjH80VhyqCK4bQHGFBBsGJjTRAWVN8K8RAJhJVuK69L+Pwp/J+0S5ZjW87VSbF+tqgjBw7AITgGDiiDOrgATdACGNyCe/AInow748F4Nl7m0SVjMbMPvsF4/QBMm5Nl</latexit>

Agrav(s, t) �
1

M2
PL

s2

t
<latexit sha1_base64="j4vtVTVJY75KRGyS33pBd7LUkPU="></latexit><latexit sha1_base64="j4vtVTVJY75KRGyS33pBd7LUkPU="></latexit><latexit sha1_base64="j4vtVTVJY75KRGyS33pBd7LUkPU="></latexit><latexit sha1_base64="j4vtVTVJY75KRGyS33pBd7LUkPU="></latexit>

[Adams,Arkani-Hamed,Dubovsky,Nicolis,Rattazzi ’06]



How do we compute ?
Correlation functions Witten Diagrams in AdS

Other techniques: 

• Bootstrapping correlators (good for exchanges ) 
[Zhou ’18;  Alday,Bissi,Perlmutter ’17 + others]

• Eigenvalues of  dilatation operator :
[Fitzpatrick,Katz,Poland,Simmons-Duffin ’12]

�(n, `) = hn, `|�H|n, `i
<latexit sha1_base64="eE30z5Gz8NRKoNb02FtkiscB7qM=">AAACJXicdVDLSgMxFM34tr6qLt0Ei1BByowIVVAo6KLLCrYVOqXcSW9rMMkMSUYo1Z9x46+4cWERwZW/YvoQfB4IHM45l5t7okRwY33/zZuanpmdm19YzCwtr6yuZdc3aiZONcMqi0WsLyMwKLjCquVW4GWiEWQksB5dnw79+g1qw2N1YXsJNiV0Fe9wBtZJrexx2AUpgebVXohC7NITGgpQXYF0rNBbGp6hsEDLjk60UI8irWzOLxwVi8H+Af1NgoI/Qo5MUGllB2E7ZqlEZZkAYxqBn9hmH7TlTOBdJkwNJsCuoYsNRxVINM3+6Mo7uuOUNu3E2j1l6Uj9OtEHaUxPRi4pwV6Zn95Q/MtrpLZz2OxzlaQWFRsv6qSC2pgOK6NtrpFZ0XMEmObur5RdgQZmXbEZV8LnpfR/UtsvBH4hOD/IlUqTOhbIFtkmeRKQIimRMqmQKmHknjySZzLwHrwn78V7HUenvMnMJvkG7/0DOeOjSw==</latexit><latexit sha1_base64="eE30z5Gz8NRKoNb02FtkiscB7qM=">AAACJXicdVDLSgMxFM34tr6qLt0Ei1BByowIVVAo6KLLCrYVOqXcSW9rMMkMSUYo1Z9x46+4cWERwZW/YvoQfB4IHM45l5t7okRwY33/zZuanpmdm19YzCwtr6yuZdc3aiZONcMqi0WsLyMwKLjCquVW4GWiEWQksB5dnw79+g1qw2N1YXsJNiV0Fe9wBtZJrexx2AUpgebVXohC7NITGgpQXYF0rNBbGp6hsEDLjk60UI8irWzOLxwVi8H+Af1NgoI/Qo5MUGllB2E7ZqlEZZkAYxqBn9hmH7TlTOBdJkwNJsCuoYsNRxVINM3+6Mo7uuOUNu3E2j1l6Uj9OtEHaUxPRi4pwV6Zn95Q/MtrpLZz2OxzlaQWFRsv6qSC2pgOK6NtrpFZ0XMEmObur5RdgQZmXbEZV8LnpfR/UtsvBH4hOD/IlUqTOhbIFtkmeRKQIimRMqmQKmHknjySZzLwHrwn78V7HUenvMnMJvkG7/0DOeOjSw==</latexit><latexit sha1_base64="eE30z5Gz8NRKoNb02FtkiscB7qM=">AAACJXicdVDLSgMxFM34tr6qLt0Ei1BByowIVVAo6KLLCrYVOqXcSW9rMMkMSUYo1Z9x46+4cWERwZW/YvoQfB4IHM45l5t7okRwY33/zZuanpmdm19YzCwtr6yuZdc3aiZONcMqi0WsLyMwKLjCquVW4GWiEWQksB5dnw79+g1qw2N1YXsJNiV0Fe9wBtZJrexx2AUpgebVXohC7NITGgpQXYF0rNBbGp6hsEDLjk60UI8irWzOLxwVi8H+Af1NgoI/Qo5MUGllB2E7ZqlEZZkAYxqBn9hmH7TlTOBdJkwNJsCuoYsNRxVINM3+6Mo7uuOUNu3E2j1l6Uj9OtEHaUxPRi4pwV6Zn95Q/MtrpLZz2OxzlaQWFRsv6qSC2pgOK6NtrpFZ0XMEmObur5RdgQZmXbEZV8LnpfR/UtsvBH4hOD/IlUqTOhbIFtkmeRKQIimRMqmQKmHknjySZzLwHrwn78V7HUenvMnMJvkG7/0DOeOjSw==</latexit><latexit sha1_base64="eE30z5Gz8NRKoNb02FtkiscB7qM=">AAACJXicdVDLSgMxFM34tr6qLt0Ei1BByowIVVAo6KLLCrYVOqXcSW9rMMkMSUYo1Z9x46+4cWERwZW/YvoQfB4IHM45l5t7okRwY33/zZuanpmdm19YzCwtr6yuZdc3aiZONcMqi0WsLyMwKLjCquVW4GWiEWQksB5dnw79+g1qw2N1YXsJNiV0Fe9wBtZJrexx2AUpgebVXohC7NITGgpQXYF0rNBbGp6hsEDLjk60UI8irWzOLxwVi8H+Af1NgoI/Qo5MUGllB2E7ZqlEZZkAYxqBn9hmH7TlTOBdJkwNJsCuoYsNRxVINM3+6Mo7uuOUNu3E2j1l6Uj9OtEHaUxPRi4pwV6Zn95Q/MtrpLZz2OxzlaQWFRsv6qSC2pgOK6NtrpFZ0XMEmObur5RdgQZmXbEZV8LnpfR/UtsvBH4hOD/IlUqTOhbIFtkmeRKQIimRMqmQKmHknjySZzLwHrwn78V7HUenvMnMJvkG7/0DOeOjSw==</latexit>

[Costa,Goncalves,Penedones ’12]
• Mellin amplitude formula for            �(0, `)

<latexit sha1_base64="aCc3ykyhOZD464oc80sKT2OgOK0=">AAAB9XicdVDJSgNBEK1xjXGLevTSGIQIMswYwXgLePEYwSyQGUNPpydp0t0zdPcoIeQ/vHhQxKv/4s2/sbMIrg8KHu9VUVUvSjnTxvPenYXFpeWV1dxafn1jc2u7sLPb0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXEz85i1VmiXy2gxTGgrckyxmBBsr3QQ9LAQueccB5fyoUyh67nnFr5TL6DfxXW+KIsxR6xTegm5CMkGlIRxr3fa91IQjrAwjnI7zQaZpiskA92jbUokF1eFoevUYHVqli+JE2ZIGTdWvEyMstB6KyHYKbPr6pzcR//LamYkr4YjJNDNUktmiOOPIJGgSAeoyRYnhQ0swUczeikgfK0yMDSpvQ/j8FP1PGieu77n+1WmxWp3HkYN9OIAS+HAGVbiEGtSBgIJ7eIQn5855cJ6dl1nrgjOf2YNvcF4/AMV0kgk=</latexit><latexit sha1_base64="aCc3ykyhOZD464oc80sKT2OgOK0=">AAAB9XicdVDJSgNBEK1xjXGLevTSGIQIMswYwXgLePEYwSyQGUNPpydp0t0zdPcoIeQ/vHhQxKv/4s2/sbMIrg8KHu9VUVUvSjnTxvPenYXFpeWV1dxafn1jc2u7sLPb0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXEz85i1VmiXy2gxTGgrckyxmBBsr3QQ9LAQueccB5fyoUyh67nnFr5TL6DfxXW+KIsxR6xTegm5CMkGlIRxr3fa91IQjrAwjnI7zQaZpiskA92jbUokF1eFoevUYHVqli+JE2ZIGTdWvEyMstB6KyHYKbPr6pzcR//LamYkr4YjJNDNUktmiOOPIJGgSAeoyRYnhQ0swUczeikgfK0yMDSpvQ/j8FP1PGieu77n+1WmxWp3HkYN9OIAS+HAGVbiEGtSBgIJ7eIQn5855cJ6dl1nrgjOf2YNvcF4/AMV0kgk=</latexit><latexit sha1_base64="aCc3ykyhOZD464oc80sKT2OgOK0=">AAAB9XicdVDJSgNBEK1xjXGLevTSGIQIMswYwXgLePEYwSyQGUNPpydp0t0zdPcoIeQ/vHhQxKv/4s2/sbMIrg8KHu9VUVUvSjnTxvPenYXFpeWV1dxafn1jc2u7sLPb0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXEz85i1VmiXy2gxTGgrckyxmBBsr3QQ9LAQueccB5fyoUyh67nnFr5TL6DfxXW+KIsxR6xTegm5CMkGlIRxr3fa91IQjrAwjnI7zQaZpiskA92jbUokF1eFoevUYHVqli+JE2ZIGTdWvEyMstB6KyHYKbPr6pzcR//LamYkr4YjJNDNUktmiOOPIJGgSAeoyRYnhQ0swUczeikgfK0yMDSpvQ/j8FP1PGieu77n+1WmxWp3HkYN9OIAS+HAGVbiEGtSBgIJ7eIQn5855cJ6dl1nrgjOf2YNvcF4/AMV0kgk=</latexit><latexit sha1_base64="aCc3ykyhOZD464oc80sKT2OgOK0=">AAAB9XicdVDJSgNBEK1xjXGLevTSGIQIMswYwXgLePEYwSyQGUNPpydp0t0zdPcoIeQ/vHhQxKv/4s2/sbMIrg8KHu9VUVUvSjnTxvPenYXFpeWV1dxafn1jc2u7sLPb0EmmCK2ThCeqFWFNOZO0bpjhtJUqikXEaTMaXEz85i1VmiXy2gxTGgrckyxmBBsr3QQ9LAQueccB5fyoUyh67nnFr5TL6DfxXW+KIsxR6xTegm5CMkGlIRxr3fa91IQjrAwjnI7zQaZpiskA92jbUokF1eFoevUYHVqli+JE2ZIGTdWvEyMstB6KyHYKbPr6pzcR//LamYkr4YjJNDNUktmiOOPIJGgSAeoyRYnhQ0swUczeikgfK0yMDSpvQ/j8FP1PGieu77n+1WmxWp3HkYN9OIAS+HAGVbiEGtSBgIJ7eIQn5855cJ6dl1nrgjOf2YNvcF4/AMV0kgk=</latexit>



Mellin Amplitudes (1)
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<latexit sha1_base64="kM0qvDYxrZp6CwCqXVlylzeHbT4="></latexit><latexit sha1_base64="kM0qvDYxrZp6CwCqXVlylzeHbT4="></latexit><latexit sha1_base64="kM0qvDYxrZp6CwCqXVlylzeHbT4="></latexit><latexit sha1_base64="kM0qvDYxrZp6CwCqXVlylzeHbT4="></latexit>

with �ii = ��i

X

i

�ij = 0
<latexit sha1_base64="z+JGXOLqWFfl4JYN8txR037/RuY="></latexit><latexit sha1_base64="z+JGXOLqWFfl4JYN8txR037/RuY="></latexit><latexit sha1_base64="z+JGXOLqWFfl4JYN8txR037/RuY="></latexit><latexit sha1_base64="z+JGXOLqWFfl4JYN8txR037/RuY="></latexit>

n(n-3)/2 independent 
variables - analogue to   
n-particle scattering

Can introduce fictions moments s.t.

pi · pj = �ij

nX

i=1

pi = 0
<latexit sha1_base64="P9lsH23a9SWT96Zb09YDhkBoM6Q="></latexit><latexit sha1_base64="P9lsH23a9SWT96Zb09YDhkBoM6Q="></latexit><latexit sha1_base64="P9lsH23a9SWT96Zb09YDhkBoM6Q="></latexit><latexit sha1_base64="P9lsH23a9SWT96Zb09YDhkBoM6Q="></latexit>

e�sisjPij =

Z c+i1

c�i1

d�ij
2⇡i

� (�ij) (sisjPij)
��ij

<latexit sha1_base64="Fa54vUbOazcunnLuhvKxxmfoR7Y="></latexit><latexit sha1_base64="Fa54vUbOazcunnLuhvKxxmfoR7Y="></latexit><latexit sha1_base64="Fa54vUbOazcunnLuhvKxxmfoR7Y="></latexit><latexit sha1_base64="Fa54vUbOazcunnLuhvKxxmfoR7Y="></latexit>

Convenient representation of correlators

arises naturally due to 
Euler star formula

sij = �(pi + pj)
2 = �i +�j � 2�ij

<latexit sha1_base64="PtH6S+a82lH0oyZdaemRiuq2lYU="></latexit><latexit sha1_base64="PtH6S+a82lH0oyZdaemRiuq2lYU="></latexit><latexit sha1_base64="PtH6S+a82lH0oyZdaemRiuq2lYU="></latexit><latexit sha1_base64="PtH6S+a82lH0oyZdaemRiuq2lYU="></latexit>



Mellin Amplitudes (2)

A(u, v) =
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<latexit sha1_base64="j3aCVqUDz3frzzeNjGaXFcj3Ra0="></latexit><latexit sha1_base64="j3aCVqUDz3frzzeNjGaXFcj3Ra0="></latexit><latexit sha1_base64="j3aCVqUDz3frzzeNjGaXFcj3Ra0="></latexit><latexit sha1_base64="j3aCVqUDz3frzzeNjGaXFcj3Ra0="></latexit>
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�
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<latexit sha1_base64="pYW+9SLPZKIO+xDOxM/f0er1vMg="></latexit><latexit sha1_base64="pYW+9SLPZKIO+xDOxM/f0er1vMg="></latexit><latexit sha1_base64="pYW+9SLPZKIO+xDOxM/f0er1vMg="></latexit><latexit sha1_base64="pYW+9SLPZKIO+xDOxM/f0er1vMg="></latexit>

Contact interactions: 

M(s, t) =
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d
2
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1
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<latexit sha1_base64="bKdLqi+kN2CI4pA2uKgfkdaM7cU="></latexit><latexit sha1_base64="bKdLqi+kN2CI4pA2uKgfkdaM7cU="></latexit><latexit sha1_base64="bKdLqi+kN2CI4pA2uKgfkdaM7cU="></latexit><latexit sha1_base64="bKdLqi+kN2CI4pA2uKgfkdaM7cU="></latexit>

scalar vertex

derivative vertex

Closest analogue to scattering amplitudes in AdS!



Perturbative stabilisation

string loops

Veff = Ae��1' �Be��2'
<latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit><latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit><latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit><latexit sha1_base64="hnmaIXh7AbL0TZ7Sc2WD8sT1MVY=">AAACJHicdVDJSgNBFOxxjXEb9eilMQheEmaCIYoIUS8eI5gFkjj0dN4kTXoWunsCYcjHePFXvHhwwYMXv8XOosStoKGoesXrV27EmVSW9WbMzS8sLi2nVtKra+sbm+bWdlWGsaBQoSEPRd0lEjgLoKKY4lCPBBDf5VBzexcjv9YHIVkYXKtBBC2fdALmMUqUlhzzpOok4HnDU3wGN0m2yXW0TRwbN/tERF02xFmMz2et/JflmBkrd1wsFIoF/JvYOWuMDJqi7JjPzXZIYx8CRTmRsmFbkWolRChGOQzTzVhCRGiPdKChaUB8kK1kfOQQ72uljb1Q6BcoPFZnEwnxpRz4rp70ierKn95I/MtrxMo7aiUsiGIFAZ0s8mKOVYhHjeE2E0AVH2hCqGD6r5h2iSBU6V7TuoTPS/H/pJrP2VbOvjrMlErTOlJoF+2hA2SjIiqhS1RGFUTRLbpHj+jJuDMejBfjdTI6Z0wzO+gbjPcPiO+kKw==</latexit>

'min =
1

�1 � �2
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⇣A�1

B�2

⌘

<latexit sha1_base64="PKAWjJXfjarEfqeF7YfXx9ytc68="></latexit><latexit sha1_base64="PKAWjJXfjarEfqeF7YfXx9ytc68="></latexit><latexit sha1_base64="PKAWjJXfjarEfqeF7YfXx9ytc68="></latexit><latexit sha1_base64="PKAWjJXfjarEfqeF7YfXx9ytc68="></latexit>

correction↵03
<latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit><latexit sha1_base64="6rqDEUZug20aq1FEGib1IHHdqlU=">AAAB83icbZBLSwMxFIXv1FcdX1WXboJFdDXMaEFxVXDjsoJ9QGcsmTTThmYyIckIpfRvuHGhiFv/jDv/jekDsdoDgcN37iWXE0vOtPH9L6ewsrq2vlHcdLe2d3b3SvsHDZ3litA6yXimWjHWlDNB64YZTltSUZzGnDbjwc0kbz5SpVkm7s1Q0ijFPcESRrCxKHRDzGUfnz5cuG6nVA48fyr0Y3yvskjKMFetU/oMuxnJUyoM4VjrduBLE42wMoxwOnbDXFOJyQD3aNtagVOqo9H05jE6saSLkkzZJwya0t8bI5xqPUxjO5li09d/swlclrVzk1xFIyZkbqggs4+SnCOToUkBqMsUJYYPrcFEMXsrIn2sMDG2puUl/DONcy/wveCuUq5ez+sowhEcwxkEcAlVuIUa1IGAhCd4gVcnd56dN+d9Nlpw5juHsCDn4xvCZpAo</latexit>

⇠ V�3
<latexit sha1_base64="Vcn61zDYAu1zewDs7JNggWvYeSY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN4ZEC4qrghuXFewDmlgm00k7dGYSZiZCCQF/xY0LRdz6He78GydtEas9cOFwzr3cwwkTRpV23S+rtLS8srpWXq9sbG5t79i7ey0VpxKTJo5ZLDshUoRRQZqaakY6iSSIh4y0w9F14bcfiFQ0Fnd6nJCAo4GgEcVIG6lnH/iKcuhzpIcYsayV32en53nPrnqOOwH8Ia5Tm1eqYIZGz/70+zFOOREaM6RU13MTHWRIaooZySt+qkiC8AgNSNdQgThRQTaJn8Njo/RhFEszQsOJ+vsiQ1ypMQ/NZpFT/fUKcZHXTXV0GWRUJKkmAk8fRSmDOoZFF7BPJcGajQ1BWFKTFeIhkghr01hlYQn/SOvM8VzHu61V61ezOsrgEByBE+CBC1AHN6ABmgCDDDyBF/BqPVrP1pv1Pl0tWbObfTAH6+MbAjWVeg==</latexit><latexit sha1_base64="Vcn61zDYAu1zewDs7JNggWvYeSY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN4ZEC4qrghuXFewDmlgm00k7dGYSZiZCCQF/xY0LRdz6He78GydtEas9cOFwzr3cwwkTRpV23S+rtLS8srpWXq9sbG5t79i7ey0VpxKTJo5ZLDshUoRRQZqaakY6iSSIh4y0w9F14bcfiFQ0Fnd6nJCAo4GgEcVIG6lnH/iKcuhzpIcYsayV32en53nPrnqOOwH8Ia5Tm1eqYIZGz/70+zFOOREaM6RU13MTHWRIaooZySt+qkiC8AgNSNdQgThRQTaJn8Njo/RhFEszQsOJ+vsiQ1ypMQ/NZpFT/fUKcZHXTXV0GWRUJKkmAk8fRSmDOoZFF7BPJcGajQ1BWFKTFeIhkghr01hlYQn/SOvM8VzHu61V61ezOsrgEByBE+CBC1AHN6ABmgCDDDyBF/BqPVrP1pv1Pl0tWbObfTAH6+MbAjWVeg==</latexit><latexit sha1_base64="Vcn61zDYAu1zewDs7JNggWvYeSY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN4ZEC4qrghuXFewDmlgm00k7dGYSZiZCCQF/xY0LRdz6He78GydtEas9cOFwzr3cwwkTRpV23S+rtLS8srpWXq9sbG5t79i7ey0VpxKTJo5ZLDshUoRRQZqaakY6iSSIh4y0w9F14bcfiFQ0Fnd6nJCAo4GgEcVIG6lnH/iKcuhzpIcYsayV32en53nPrnqOOwH8Ia5Tm1eqYIZGz/70+zFOOREaM6RU13MTHWRIaooZySt+qkiC8AgNSNdQgThRQTaJn8Njo/RhFEszQsOJ+vsiQ1ypMQ/NZpFT/fUKcZHXTXV0GWRUJKkmAk8fRSmDOoZFF7BPJcGajQ1BWFKTFeIhkghr01hlYQn/SOvM8VzHu61V61ezOsrgEByBE+CBC1AHN6ABmgCDDDyBF/BqPVrP1pv1Pl0tWbObfTAH6+MbAjWVeg==</latexit><latexit sha1_base64="Vcn61zDYAu1zewDs7JNggWvYeSY=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEN4ZEC4qrghuXFewDmlgm00k7dGYSZiZCCQF/xY0LRdz6He78GydtEas9cOFwzr3cwwkTRpV23S+rtLS8srpWXq9sbG5t79i7ey0VpxKTJo5ZLDshUoRRQZqaakY6iSSIh4y0w9F14bcfiFQ0Fnd6nJCAo4GgEcVIG6lnH/iKcuhzpIcYsayV32en53nPrnqOOwH8Ia5Tm1eqYIZGz/70+zFOOREaM6RU13MTHWRIaooZySt+qkiC8AgNSNdQgThRQTaJn8Njo/RhFEszQsOJ+vsiQ1ypMQ/NZpFT/fUKcZHXTXV0GWRUJKkmAk8fRSmDOoZFF7BPJcGajQ1BWFKTFeIhkghr01hlYQn/SOvM8VzHu61V61ezOsrgEByBE+CBC1AHN6ABmgCDDDyBF/BqPVrP1pv1Pl0tWbObfTAH6+MbAjWVeg==</latexit>⇠ V� 10

3
<latexit sha1_base64="dQfnnj5YbuudaCDquoDRzvbndxY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwY0i0oLgquHFZwT6giWUynbRDJ5MwMxHKkK0bf8WNC0Xc+gfu/BsnbRGrPXDhcM693HtPmDIqlet+WaWl5ZXVtfJ6ZWNza3vH3t1rySQTmDRxwhLRCZEkjHLSVFQx0kkFQXHISDscXRV++54ISRN+q8YpCWI04DSiGCkj9WzoSxpDP0ZqiBHTrfxOn/iRQFh7bq7P8rxnVz3HnQD+ENepzStVMEOjZ3/6/QRnMeEKMyRl13NTFWgkFMWM5BU/kyRFeIQGpGsoRzGRgZ58ksMjo/RhlAhTXMGJ+ntCo1jKcRyazuJk+dcrxEVeN1PRRaApTzNFOJ4uijIGVQKLWGCfCoIVGxuCsKDmVoiHyOSgTHiVhSH8I61Tx3Md76ZWrV/O4iiDA3AIjoEHzkEdXIMGaAIMHsATeAGv1qP1bL1Z79PWkjWb2QdzsD6+AYgsmjE=</latexit><latexit sha1_base64="dQfnnj5YbuudaCDquoDRzvbndxY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwY0i0oLgquHFZwT6giWUynbRDJ5MwMxHKkK0bf8WNC0Xc+gfu/BsnbRGrPXDhcM693HtPmDIqlet+WaWl5ZXVtfJ6ZWNza3vH3t1rySQTmDRxwhLRCZEkjHLSVFQx0kkFQXHISDscXRV++54ISRN+q8YpCWI04DSiGCkj9WzoSxpDP0ZqiBHTrfxOn/iRQFh7bq7P8rxnVz3HnQD+ENepzStVMEOjZ3/6/QRnMeEKMyRl13NTFWgkFMWM5BU/kyRFeIQGpGsoRzGRgZ58ksMjo/RhlAhTXMGJ+ntCo1jKcRyazuJk+dcrxEVeN1PRRaApTzNFOJ4uijIGVQKLWGCfCoIVGxuCsKDmVoiHyOSgTHiVhSH8I61Tx3Md76ZWrV/O4iiDA3AIjoEHzkEdXIMGaAIMHsATeAGv1qP1bL1Z79PWkjWb2QdzsD6+AYgsmjE=</latexit><latexit sha1_base64="dQfnnj5YbuudaCDquoDRzvbndxY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwY0i0oLgquHFZwT6giWUynbRDJ5MwMxHKkK0bf8WNC0Xc+gfu/BsnbRGrPXDhcM693HtPmDIqlet+WaWl5ZXVtfJ6ZWNza3vH3t1rySQTmDRxwhLRCZEkjHLSVFQx0kkFQXHISDscXRV++54ISRN+q8YpCWI04DSiGCkj9WzoSxpDP0ZqiBHTrfxOn/iRQFh7bq7P8rxnVz3HnQD+ENepzStVMEOjZ3/6/QRnMeEKMyRl13NTFWgkFMWM5BU/kyRFeIQGpGsoRzGRgZ58ksMjo/RhlAhTXMGJ+ntCo1jKcRyazuJk+dcrxEVeN1PRRaApTzNFOJ4uijIGVQKLWGCfCoIVGxuCsKDmVoiHyOSgTHiVhSH8I61Tx3Md76ZWrV/O4iiDA3AIjoEHzkEdXIMGaAIMHsATeAGv1qP1bL1Z79PWkjWb2QdzsD6+AYgsmjE=</latexit><latexit sha1_base64="dQfnnj5YbuudaCDquoDRzvbndxY=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VwY0i0oLgquHFZwT6giWUynbRDJ5MwMxHKkK0bf8WNC0Xc+gfu/BsnbRGrPXDhcM693HtPmDIqlet+WaWl5ZXVtfJ6ZWNza3vH3t1rySQTmDRxwhLRCZEkjHLSVFQx0kkFQXHISDscXRV++54ISRN+q8YpCWI04DSiGCkj9WzoSxpDP0ZqiBHTrfxOn/iRQFh7bq7P8rxnVz3HnQD+ENepzStVMEOjZ3/6/QRnMeEKMyRl13NTFWgkFMWM5BU/kyRFeIQGpGsoRzGRgZ58ksMjo/RhlAhTXMGJ+ntCo1jKcRyazuJk+dcrxEVeN1PRRaApTzNFOJ4uijIGVQKLWGCfCoIVGxuCsKDmVoiHyOSgTHiVhSH8I61Tx3Md76ZWrV/O4iiDA3AIjoEHzkEdXIMGaAIMHsATeAGv1qP1bL1Z79PWkjWb2QdzsD6+AYgsmjE=</latexit>

typical example
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<latexit sha1_base64="nRbtxKGBJPArIPaZI3z95V5dxW4="></latexit><latexit sha1_base64="nRbtxKGBJPArIPaZI3z95V5dxW4="></latexit><latexit sha1_base64="nRbtxKGBJPArIPaZI3z95V5dxW4="></latexit><latexit sha1_base64="nRbtxKGBJPArIPaZI3z95V5dxW4="></latexit>

�'a(0, `) /
<latexit sha1_base64="89GcRnw1rZCu9DGtvlbNKuvdeGA="></latexit><latexit sha1_base64="89GcRnw1rZCu9DGtvlbNKuvdeGA="></latexit><latexit sha1_base64="89GcRnw1rZCu9DGtvlbNKuvdeGA="></latexit><latexit sha1_base64="89GcRnw1rZCu9DGtvlbNKuvdeGA="></latexit>

�µ�1�2(�1 + �2)g(�' � 6)
1

M2
PR

2
AdS

<latexit sha1_base64="b145YCUWlH1bSl29VbLRRgcEsaY="></latexit><latexit sha1_base64="b145YCUWlH1bSl29VbLRRgcEsaY="></latexit><latexit sha1_base64="b145YCUWlH1bSl29VbLRRgcEsaY="></latexit><latexit sha1_base64="b145YCUWlH1bSl29VbLRRgcEsaY="></latexit>

�1�2 � 6?
<latexit sha1_base64="6tnEmx+aJGS2VTfENWr87nF1B/U=">AAACB3icdVDLSgMxFM3UV62vUZeCBIvgasiUot1ZcOOygn1AOwyZTNqGZjJjkhHK0J0bf8WNC0Xc+gvu/BszbSlW9EDgcM653NwTJJwpjdCXVVhZXVvfKG6WtrZ3dvfs/YOWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRVe6376lULBa3epxQL8IDwfqMYG0k3z6GsMdNPMS+u2AVIw7oHTy/9O0ycmooB3QdNCPIqS4rZTBHw7c/e2FM0ogKTThWquuiRHsZlpoRTielXqpogskID2jXUIEjqrxsescEnholhP1Ymic0nKo/JzIcKTWOApOMsB6q314u/uV1U92veRkTSaqpILNF/ZRDHcO8FBgySYnmY0Mwkcz8FZIhlphoU13JlLC4/X/Sqjguctybarlen9dRBEfgBJwBF1yAOrgGDdAEBDyAJ/ACXq1H69l6s95n0YI1nzkES7A+vgG8+pdL</latexit><latexit sha1_base64="6tnEmx+aJGS2VTfENWr87nF1B/U=">AAACB3icdVDLSgMxFM3UV62vUZeCBIvgasiUot1ZcOOygn1AOwyZTNqGZjJjkhHK0J0bf8WNC0Xc+gvu/BszbSlW9EDgcM653NwTJJwpjdCXVVhZXVvfKG6WtrZ3dvfs/YOWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRVe6376lULBa3epxQL8IDwfqMYG0k3z6GsMdNPMS+u2AVIw7oHTy/9O0ycmooB3QdNCPIqS4rZTBHw7c/e2FM0ogKTThWquuiRHsZlpoRTielXqpogskID2jXUIEjqrxsescEnholhP1Ymic0nKo/JzIcKTWOApOMsB6q314u/uV1U92veRkTSaqpILNF/ZRDHcO8FBgySYnmY0Mwkcz8FZIhlphoU13JlLC4/X/Sqjguctybarlen9dRBEfgBJwBF1yAOrgGDdAEBDyAJ/ACXq1H69l6s95n0YI1nzkES7A+vgG8+pdL</latexit><latexit sha1_base64="6tnEmx+aJGS2VTfENWr87nF1B/U=">AAACB3icdVDLSgMxFM3UV62vUZeCBIvgasiUot1ZcOOygn1AOwyZTNqGZjJjkhHK0J0bf8WNC0Xc+gvu/BszbSlW9EDgcM653NwTJJwpjdCXVVhZXVvfKG6WtrZ3dvfs/YOWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRVe6376lULBa3epxQL8IDwfqMYG0k3z6GsMdNPMS+u2AVIw7oHTy/9O0ycmooB3QdNCPIqS4rZTBHw7c/e2FM0ogKTThWquuiRHsZlpoRTielXqpogskID2jXUIEjqrxsescEnholhP1Ymic0nKo/JzIcKTWOApOMsB6q314u/uV1U92veRkTSaqpILNF/ZRDHcO8FBgySYnmY0Mwkcz8FZIhlphoU13JlLC4/X/Sqjguctybarlen9dRBEfgBJwBF1yAOrgGDdAEBDyAJ/ACXq1H69l6s95n0YI1nzkES7A+vgG8+pdL</latexit><latexit sha1_base64="6tnEmx+aJGS2VTfENWr87nF1B/U=">AAACB3icdVDLSgMxFM3UV62vUZeCBIvgasiUot1ZcOOygn1AOwyZTNqGZjJjkhHK0J0bf8WNC0Xc+gvu/BszbSlW9EDgcM653NwTJJwpjdCXVVhZXVvfKG6WtrZ3dvfs/YOWilNJaJPEPJadACvKmaBNzTSnnURSHAWctoPRVe6376lULBa3epxQL8IDwfqMYG0k3z6GsMdNPMS+u2AVIw7oHTy/9O0ycmooB3QdNCPIqS4rZTBHw7c/e2FM0ogKTThWquuiRHsZlpoRTielXqpogskID2jXUIEjqrxsescEnholhP1Ymic0nKo/JzIcKTWOApOMsB6q314u/uV1U92veRkTSaqpILNF/ZRDHcO8FBgySYnmY0Mwkcz8FZIhlphoU13JlLC4/X/Sqjguctybarlen9dRBEfgBJwBF1yAOrgGDdAEBDyAJ/ACXq1H69l6s95n0YI1nzkES7A+vgG8+pdL</latexit>

�a = 3
<latexit sha1_base64="emrmwxRRCecrLDCzbnFvC2o3qvE=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaMkOQgBPTgMYJZIDOEnk5N0qRnobtHCCG/4cWDIl79GW/+jZ1FcH1Q8Hiviqp6QSq40o7zbuVWVtfWN/Kbha3tnd294v5BSyWZZNhkiUhkJ6AKBY+xqbkW2Ekl0igQ2A5GlzO/fYdS8SS+1eMU/YgOYh5yRrWRPO8KhaY9Si5IuVcsOXatUitXHfKbuLYzRwmWaPSKb14/YVmEsWaCKtV1nVT7Eyo1ZwKnBS9TmFI2ogPsGhrTCJU/md88JSdG6ZMwkaZiTebq14kJjZQaR4HpjKgeqp/eTPzL62Y6rPoTHqeZxpgtFoWZIDohswBIn0tkWowNoUxycythQyop0yamggnh81PyP2md2a5juzfnpXp9GUcejuAYTsGFCtThGhrQBAYp3MMjPFmZ9WA9Wy+L1py1nDmEb7BePwAaM5ES</latexit><latexit sha1_base64="emrmwxRRCecrLDCzbnFvC2o3qvE=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaMkOQgBPTgMYJZIDOEnk5N0qRnobtHCCG/4cWDIl79GW/+jZ1FcH1Q8Hiviqp6QSq40o7zbuVWVtfWN/Kbha3tnd294v5BSyWZZNhkiUhkJ6AKBY+xqbkW2Ekl0igQ2A5GlzO/fYdS8SS+1eMU/YgOYh5yRrWRPO8KhaY9Si5IuVcsOXatUitXHfKbuLYzRwmWaPSKb14/YVmEsWaCKtV1nVT7Eyo1ZwKnBS9TmFI2ogPsGhrTCJU/md88JSdG6ZMwkaZiTebq14kJjZQaR4HpjKgeqp/eTPzL62Y6rPoTHqeZxpgtFoWZIDohswBIn0tkWowNoUxycythQyop0yamggnh81PyP2md2a5juzfnpXp9GUcejuAYTsGFCtThGhrQBAYp3MMjPFmZ9WA9Wy+L1py1nDmEb7BePwAaM5ES</latexit><latexit sha1_base64="emrmwxRRCecrLDCzbnFvC2o3qvE=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaMkOQgBPTgMYJZIDOEnk5N0qRnobtHCCG/4cWDIl79GW/+jZ1FcH1Q8Hiviqp6QSq40o7zbuVWVtfWN/Kbha3tnd294v5BSyWZZNhkiUhkJ6AKBY+xqbkW2Ekl0igQ2A5GlzO/fYdS8SS+1eMU/YgOYh5yRrWRPO8KhaY9Si5IuVcsOXatUitXHfKbuLYzRwmWaPSKb14/YVmEsWaCKtV1nVT7Eyo1ZwKnBS9TmFI2ogPsGhrTCJU/md88JSdG6ZMwkaZiTebq14kJjZQaR4HpjKgeqp/eTPzL62Y6rPoTHqeZxpgtFoWZIDohswBIn0tkWowNoUxycythQyop0yamggnh81PyP2md2a5juzfnpXp9GUcejuAYTsGFCtThGhrQBAYp3MMjPFmZ9WA9Wy+L1py1nDmEb7BePwAaM5ES</latexit><latexit sha1_base64="emrmwxRRCecrLDCzbnFvC2o3qvE=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaMkOQgBPTgMYJZIDOEnk5N0qRnobtHCCG/4cWDIl79GW/+jZ1FcH1Q8Hiviqp6QSq40o7zbuVWVtfWN/Kbha3tnd294v5BSyWZZNhkiUhkJ6AKBY+xqbkW2Ekl0igQ2A5GlzO/fYdS8SS+1eMU/YgOYh5yRrWRPO8KhaY9Si5IuVcsOXatUitXHfKbuLYzRwmWaPSKb14/YVmEsWaCKtV1nVT7Eyo1ZwKnBS9TmFI2ogPsGhrTCJU/md88JSdG6ZMwkaZiTebq14kJjZQaR4HpjKgeqp/eTPzL62Y6rPoTHqeZxpgtFoWZIDohswBIn0tkWowNoUxycythQyop0yamggnh81PyP2md2a5juzfnpXp9GUcejuAYTsGFCtThGhrQBAYp3MMjPFmZ9WA9Wy+L1py1nDmEb7BePwAaM5ES</latexit>



Racetrack

K = �3 log�i(T � T̄ ) W = Ae�aT �Be�bT
<latexit sha1_base64="m/KTeuku5wjiLPFnyNj/pcxqJ8E="></latexit><latexit sha1_base64="m/KTeuku5wjiLPFnyNj/pcxqJ8E="></latexit><latexit sha1_base64="m/KTeuku5wjiLPFnyNj/pcxqJ8E="></latexit><latexit sha1_base64="m/KTeuku5wjiLPFnyNj/pcxqJ8E="></latexit>

L � �3,�a2,�@µa@
µa

<latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit><latexit sha1_base64="Fge0ASZSe9btuoduJ2Rtl0bn2jI="></latexit>

Potential for a �a > 3
<latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit><latexit sha1_base64="QyRHD/BPudxc/+uovZRmJALH3YI=">AAAB83icdVDJSgNBEK2JW4xb1KOXxiB4GmaiwXiRgB48RjALZIbQ06lJmvQsdPcIIeQ3vHhQxKs/482/sbMIrg8KHu9VUVUvSAVX2nHerdzS8srqWn69sLG5tb1T3N1rqiSTDBssEYlsB1Sh4DE2NNcC26lEGgUCW8Hwcuq37lAqnsS3epSiH9F+zEPOqDaS512h0LRLyQU56RZLjn1erVQqZfKbuLYzQwkWqHeLb14vYVmEsWaCKtVxnVT7Yyo1ZwInBS9TmFI2pH3sGBrTCJU/nt08IUdG6ZEwkaZiTWbq14kxjZQaRYHpjKgeqJ/eVPzL62Q6rPpjHqeZxpjNF4WZIDoh0wBIj0tkWowMoUxycythAyop0yamggnh81PyP2mWbdex3ZvTUq22iCMPB3AIx+DCGdTgGurQAAYp3MMjPFmZ9WA9Wy/z1py1mNmHb7BePwATBJEN</latexit>

(

<latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit> <latexit sha1_base64="71ymk/3Mb1nRC98Rm8tKMCj4C0I=">AAAB7nicdVDLSsNAFL2pr1pfVZduBovgKiSitO5K3bisYB/QhDKZTtKhk0mYmQgl9CPcuFDErd/jzr9x0lbweeDC4Zx7ufeeIOVMacd5t0orq2vrG+XNytb2zu5edf+gq5JMEtohCU9kP8CKciZoRzPNaT+VFMcBp71gclX4vTsqFUvErZ6m1I9xJFjICNZG6nktFkVePqzWHPuy3nAvGug3cW1njhos0R5W37xRQrKYCk04VmrgOqn2cyw1I5zOKl6maIrJBEd0YKjAMVV+Pj93hk6MMkJhIk0Jjebq14kcx0pN48B0xliP1U+vEP/yBpkOG37ORJppKshiUZhxpBNU/I5GTFKi+dQQTCQztyIyxhITbRKqmBA+P0X/k+6Z7Tq2e3Nea7aWcZThCI7hFFyoQxOuoQ0dIDCBe3iEJyu1Hqxn62XRWrKWM4fwDdbrB8dXj94=</latexit>

similar  
to KKLT

Negative anomalous dimensions for �c &
1

a
,
1

b
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no need to decouple 
 higher order contributions

[Krasnikov ’87, Taylor ’90,

De Carlos, Casas, Munoz ’93]


