SOME COMMENTS ON
BARRIER DYNAMICS

J W Connor

CCFE, Abingdon, Oxon, OX143DB, UK

4th Fusion Theory Working Group Meeting,
WPI Vienna, 19-30 March 2012



TRANSPORT BIFURCATION

Construct profiles from segments of L
and H mode solutions
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Barrier width determined by ‘higher S v
order’ flux N
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Stationary position of barrier given by
Maxwell construction:  '(x,) =1,

Tu

Out of equilibrium, barrier (F T ) 1/2
propagates: Xb(t):( M/ D tj

V B Lebedev & P H Diamond, Phys Plasmas 4 1087 (1997)



ELECTRIC FIELD BIFURCATION

Interface
Bgoper ) J,>0

g1 8x & g

Control parameter g(r) varies with plasma radius, r
K Itoh et al Transport & Structural Formation in Plasmas 1999 loP p 258



BARRIER POSITION

 Poloidal force balance
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BARRIER STRUCTURE

Barrier width

Er

OE,| = 2F(Er):>|r—rL:ijdEr _Har
e ) 2KE,)
s1_|0E|_|1 [2RE)
Er Er ueff

Assume radial current is due to bulk viscosity (i.e. non-
ambi-polar ion plateau flux)
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BARRIER TIME CONSTANT

Poloidal force balance
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