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e Non-zonal transitions are known to occur in finite-beta ITG turbulence

 The turbulence transitions from low- to high-transport states once it
becomes sufficiently electromagnetic (even in the absence of
electromagnetic instabillities).
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Transition in MTM turbulence?
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Thermal force

A. B. Hassam, 1979

Chapman-Enskog expansion
of the electron FP equation.

on
at+v nu-—O, ( )

d
a”(:e) (nmun )_ -neEu' vupe_ aﬂV,,Te

8t \(v,/n)]
V 0 n nV,T
— (ne)? aa’—= £
(ne) null+ n at (Ve ve

0

gn(ézf+ u- VTe)+ nT,V*u ¥ 5t i)
2 \ 9¢f
2 = -neE -V, p,— (ne)nu [1+-3-a"( i ) 0 InT
=_v.q'|_Vqu+ul| O[QnV”T.*(ne) nu"] ’ (Zc) I e nu, 2 7]7232 5t e
qQ,=-«,V, T, + oznTeu,, ’ (2d) —anV,.Te(l— 3:I Bat lnTe—g': %ln(V,,Te)) .
qp = - (5/2)(nTe/eB)3 xvT,, (2e)
u,=Exb/B-bx Vp,/neB, (2f)



‘1 o
L%y &

o

Atomic
Energy
Authority
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AH turned off
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MAST-U (EBW only)
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E%@ZSC Snapshots of ¢ (out-board mid-plane)

¢(z,y) at 6 = 0.0 and ¢ = 2000.00 ¢(z,y) at 6 = 0.0 and ¢ = 1300.00
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Magnetic island overlap
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Conclusion

 MTM turbulence exhibits a transition from low- to high-transport

states as f, is increased, accompanied by an abrupt increase in
electromagnetic heat flux.

* The onset of the high-transport state is consistent with the overlap

of MTM magnetic islands, suggesting magnetic stochasticity as the
physical mechanism underlying the transport transition.
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MAST-U (EBW only)
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In a flux tube: 71 = Jng

9= noj(j-l-l), > o
A'rra,t — AQ/Q —
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W. Guttenfelder et al., 20117
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