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Turbulence spreading & ∆∆∆∆pedestalTurbulence spreading & ∆∆∆∆pedestal
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Equation 2D interchange  ~  Rayleigh-Bénard

(∂t -D∆⊥⊥⊥⊥ )N   +  [φ,Νφ,Νφ,Νφ,Ν]                  =  - σ Νσ Νσ Νσ Ν exp(ΛΛΛΛ-φφφφ) + S

(∂t -νννν∆⊥⊥⊥⊥ )∆⊥⊥⊥⊥φφφφ +  [φφφφ ,∆⊥⊥⊥⊥φφφφ]  - g∂θθθθN =    σ σ σ σ (1- exp(ΛΛΛΛ-φφφφ) )

a "simple" turbulence modela "simple" turbulence model

// sinkconvectionconvection g term

∂t N  + ∇Γ⊥ =  -N /τ//

Γ⊥ = −D ∇N + Γtur

linear analysis :
∃Γtur ⇒ g ≠ 0
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Artificial Transport BarrierArtificial Transport Barrier
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Pedestal width < region g=0Pedestal width < region g=0
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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

outer
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Statistics of barrier (skewed)
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SummarySummary

Pedestal linear width ⇒ reduced by spreading

spreading into ETB ≈ vEx γlinear

spreading of stabilisation

vicinty of pedestal= reduced turbulence 

Pedestal properties

depend on SOL & core turbulence
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Reduced pedestal widthReduced pedestal width

PDF of radial velocity : vEx
turbulence decay rate : γlinear

⇒ turbulence penetration

Λturb ≈ vEx γlinear

∆ETB ≈ ∆linear - Λcore - ΛSOL
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in H-mode reference scenario 
ITER performance 

= Pedestal width
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• @ pedestal top : npedestal ≈ ncore & Tpedestal ≈ 5 keV

• Tpedestal ≡ ∇T* ∆∆∆∆pedestal ∇T* is MHD determined

• Free parameter ∆∆∆∆pedestal
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ETB = reduced turbulence in edgeETB = reduced turbulence in edge

LH transition positive feedback loop

transition ⇒ ΛSOL ⇒ ∆ETB 
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g=0 region = linearly stableg=0 region = linearly stable

In g = 0 region
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