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Turbulence spreading & ΔpedestalTurbulence spreading & Δpedestal
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Equation 2D interchange  ~  Rayleigh-Bénard

(∂t -D∆⊥ )N   +  [φ,Ν]                  =  - σ Ν exp(Λ-φ) + S

(∂t -ν∆⊥ )∆⊥φ +  [φ ,∆⊥φ]  - g∂θN =    σ (1- exp(Λ-φ) )
// sink

a "simple" turbulence modela "simple" turbulence model

convectionconvection g term

∂t N  + ∇Γ⊥ =  -N /τ//

Γ⊥ = −D ∇N + Γtur

linear analysis :
∃Γtur ⇒ g ≠ 0
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g=0 region = linearly stableg=0 region = linearly stable

In g = 0 region
linearly damped

turbulence
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Barrier fluctuates
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Time dependent spreading
into the barrier

Time dependent spreading
into the barrier

transient barrier suppressiontransient barrier suppression
Edge slide awayEdge slide away
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Statistics of barrier (skewed)
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Reduced pedestal widthReduced pedestal width

PDF of radial velocity : vEx

turbulence decay rate : γlinear

⇒ turbulence penetration
Λturb ≈ vEx γlinear

ΔETB ≈ Δlinear - Λcore - ΛSOL
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burn-through ⇒ correlation of inner & outer shiftburn-through ⇒ correlation of inner & outer shift
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ETB = reduced turbulence in edgeETB = reduced turbulence in edge

LH transition positive feedback loop
transition ⇒ ΛSOL ⇒ ΔETB 
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SummarySummary

Pedestal linear width reduced by spreading

spreading into ETB : vEx γlinear

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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