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IN H-mode reference scenario
ITER performance
— Pedestal width

@ pEdEStal top : npedesta/ G ncore& Tpedesta/ ~ O keV

T = Vi) VT* is MHD determined

pedestal — pedestal

Free parameter A

pedestal
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Turbulence spreading & A
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Turbulence spreading into pedestal
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a "'simple" turbulence model

Equation 2D interchange —~ Rayleigh-Benard

(0,-DA, )N + .[(|>,N] = - o N exp(A-¢) + S

(O -VA )A 0 + [0 ,A 0] -g0gN = o (1- exp(A-0) )
convection ‘g oy /I sink
SNe N + VI, = -N/t,

......... é, [, =-D VN + Iy,

linear analysis :

A Ay =9 %0
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Pedestal width < region g=0
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Standard features of Transport Barriers

drop in turbulent transport
tanh like fit of pedestal

Spreading : inward and outward
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g=0 region = linearly stable

g=0region ps<lIVnl />

In g = 0 region
linearly damped
turbulence

In NL regime

most of data = linearly stable L
10 '

> 2.55 r.m.s. = unstable 05 000 -0.05 -0.10 -0.15
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Barrier fluctuates
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At <rturb> / <lﬂtotal >
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<> = average = time + poloidal
else poloidal average only
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Time dependent spreading
Into the barrier
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. transient barrier suppression
Edge slide away PP

correlation between the 2 sides of the barrier
propagation M~ + 0.015
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Statistics of barrier (skewed)

edge —— inner
— outer
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iInward shift of barrier > 25 %
mean value = 10 p, inward shift
skewness : inner 0.3 outer = -0.3
spreading = shrinking feature of pedestal
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Reduced pedestal width

PDF of radial velocity : vg,
turbulence decay rate : y,cqr

= turbulence penetration

Aturb ~ VEx Ylinear

0 20
Ay G Ve ! Viinear) Aers ® Ajinear = Acore = AsoL

burn-through = correlation of inner & outer shift
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ETB = reduced turbulence in edge

Correlation length
radial L, = 15 pq

With barrier
Ly <95 ps
drop uphill (spreading)

LH transition positive feedback loop
transition = Agy \\ = Agp
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Summary

Pedestal linear width reduced by spreading
spreading into ETB : Vg, Vinea

spreading of stabilsation
turbulence reduction in vicinty of pedestal

when interplay ETB formation & physics
- — more complex situation
— modification of drive of the ETB
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