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1- Introduction

Transitions:

RBM IBM transition RBM IDW transition

RBM RDW transition RDW IDW transition
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» We study Scrape-Off Layer (SOL) turbulence through simulations that 8 8 '13 8| '13
evolve the plasma dynamics as the interplay of plasma source from the < 2 - -zg < &l -zg
core, perpendicular transport, and losses at the limiter plates | 3 . 3
» We identify the SOL turbulence regimes, defining the regions of , B -4 2 . , -4

» For each graph: value of v at which the transition between the first and the second instability takes
place (white region: the first instability prevails on the second one for any value of v)

» The transition between IBM and IDW is independent of v; for § < 1 IDW prevails over IBM; for § > 1
IBM prevails over IDW for q > —3/2S + 23/2

existence of the Ballooning Modes [resistive (RBM) and inertial (IBM)]
and the Drift Waves [resistive (RDW) and inertial (IDW)] instabilities,
focusing on the role of magnetic shear

5- Verification of the non-linear turbulent regimes with GBS

Equilibrium and fluctuation profiles of the turbulent regime S
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» The understanding of SOL plasma turbulence has been I . os
approached by studying systems of increasing complexity
AAAAA Helimak, UTexas 300 300 0:4 300 0:4
Topics currently under investigation: . |o1 100 0.
» turbulent saturation mechanism LB L L 0 o s
» iIdentification of the main instabilities
S magnenc Shear reduced m_/m, nolD 1 redfedv nolD 1 reduced m_jm, oD I.reducedv , nchD 1
" I . 0.8 o )‘ 0.8 ~ ‘:\ = 1 \'\\\ LN j-_?: 0.8
» SIZE scallng 700 Ve 700 — r* 200 e el 700 % g
: .. : : : ) 0.6 - 0.6 - 5 > % 4 : \ B 0.6
» intrinsic rotation (J. Loizu talk 13.409 on Wednesday) sl .. e B, R 5 Y e ool ?_.. e i = f =1
e . . . 3 | | o e 3 = — oS 7= o -
» toroidicity effects (finite aspect ratio, Shafranov shift, ...) 5°°{_: - f:" o2 =00 B e 2 s é‘ = - B T
) ] 400 F o 1o 40072 o o - - 400r';.£ - = 0
» impurity transport e N = e Noe S . B o= = = = | ==
300" > b S 0.2 300.'_!-_-1'" k\‘-\ ;};‘ 300;{‘ {‘:L P 0.2 SOOé,‘ é}; "i;- 0.2
200\\ b tt- N 2005—; > ;:-‘-\: 3 Ny b ;’-' > — ot 200Ls ’;—' .?—‘ - .
~ LN » [ :.p—-?'- :E‘/ ~ . P = ; 06 - A o [
. . an A ~ 100 \‘\: - -0.8 100; é/, J < 0.8 100’5 ?: ,"., - 100.";. = ;:’ -
Continutty: % =gl®nl+arE (Cpe - ”C¢) — V] (”V||e) oo o om0 s T T = 220 3, =1 & =
o av 2 q) B N 2 mQZ | r-rS r-rS r-rS r-rS r-rS r-rS 0 r_rSSO 0 . 50 0 r_rSSO rrs bp r'rs
\Vorticity: L :Q[(b 2<I>} Cpe — Vi ¢ + G . . L L . .
y ot B | VP FmenrCPe = V)iV VAP + "tV » No changes if v (me/m;) is reduced — identification of an inertial (resistive) regime
av . . . . . g .
Ohm’s law: Men ate n eC_né’_@tD _ men% [‘DaVHe} B me”V||eV||V||e—TeV||” n enVHCD » Turning off of the Interchange Drive (ID): no effect — DW, significative changes — BM
~1.71nV | Te+751) -
. . OV ' i N
parallel ion velocity: & [0.V)] = Vi V)i - 1k e Phase shift probability and cross coherence between nand ¢
0Te _ cC 1L 2c (71 A TS A A
Electron temperature: - =5l® Tel + 3555 | 5TeCTe + £CN —TeCO RBM IBM RDW IDW
+21e0. 71V ji — 2TeVViie — V|1V Te
gen— 'V T3 ¥ {le ™ Yile V] 5 5
Parallel gradient: VH = a% + % X V-V g 2 g
B 2 g g
: ~ _ _92lginpl inpYS 9 5 5
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Boundary conditions: see Ref. [4]
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/- Conclusions

» Estimate of the gradient length by means of the gradient removal theory
» |[dentification of the SOL turbulent regimes
» Study of the shear induced steepening of the pressure profile and turbulence regime transition
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Egm IF;[\’;V » The turbulence regime is identified as the one

REM IBM having the maximum ~/ky for the R/Lp predicted
-rRDWIDW by the gradient removal theory
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