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SOL Bk
Collisionless SOL : 4T}, + A,TI';=0 (<= “Large area Langmuir probe™)
A=dh ; A,=2(d+h)Lys; Ty=nvy; T,=-D,Vn
d*hv;
8(d+h)D
Collisional SOL: L, for electrons; L;. for ions
Liec = \/AeLyef . Lyic = /AiLyis , where 4.= 4; : mean free path
S.A. Cohen, JNM 1978; P.C. Stangeby, JPD 1985
Connection length in the SOL: L, ~ 2nRqgg;

=> Lyjr = where j="electron” or “ion™

In SOL plasma of QUEST: T,~10-20 eV, n, ~ 5x10'° m=3, qso~4, D, =Dp~2 m?/s
L.=27Rqgo; ~ 16 M, A,;=A,=4;~20m = L, =>L ~L =18m <L,
- 814 7R TSOLEROEREL L
= >SOL DG = ) 2 EhX (IS DLW TEIKEWLER 2 R~Y%
toffELZRBELYD»D L ~L

/It _el /It _ion
) D, : , T:
= Ve ~ Uy =-> Dii Ui o [Lime <1 (DiCl < DJ_i K DJ_e~DB)

D,, D,; D, v Tem;

SOLFRTIE D,;«D,~Dg LFBEIN3B.
(A. Loarte et al., ITER tokamak basis chap.4, NF 2007.)
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& SOLEREREN IR (=155, /1,0 * TAT0%
& NMREISNT=NA T RRICK B EFRBRED o DRNERETA
RARDBNER~10 %, FAMXLEEDRNER : ~5%
® ENAMTREBNATRATDNAT Z%IZEJJEE,;ILOJtI:Ci~2L,('F
NA T RRESOLBHIRDETAHEN NS W(-4° ),
@ ENATREEBNA T ATSOLEREREFITRICERITER L,
NA T REFENERD~60 %D SOLEREKICHFES
=>SOLFTHDLETE A N—2EDERIEHIL (Lye~ Ly > L.=2mqs0oL)
=>SOLHTIZ D,,~Dg>>D,;

& SOLEFRBOL/REBETHRE © 1.~ L/R, L=p,Kyn%LS, n=qg/L, S=nR?, q=4, L=2m,
R=0.65m, Ky=0.77 => £=0.013mH;  R=L/(c W*A;), L =2 nRq, T,=0.01 keV,
Z =2, w=0.15m, A;=0.02m => R=0.07 ohms

1.~ L/R=0.19 ms => SOLER DI b LA V) Bl & REE,
AT RERENEER B %Z5 kHzZA L T B L EFE,
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> ZAIN=ZNA T RICLBSOLIROZELDHFEDIER .
TRIZA N—2IRDBEZLDEHE (IRAXF)
RAN—=270—7 (ZAL5=2&Y50mmALEHE L)
FEHE CHOSOLIFZEILDEHE (RIEILP7A—7%&E)

> RMPERDEZEE :
WMR7R—77 L4 JRIEEm, ndEE()

> BRBRETOERRICEY NM T RERENERZRENEIR(7A)E THEKS

#T%EB&R : => b, /B, ~ 104 (LCFS& Y 2cmPa{El
=> Hot electronffl LiASH DL ?
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SOL
current

0/2n

g Biased target
(Positive bias case)

Method: Electric biasing of toroidally
segmented divertor targets
against the vacuum vessel with
appropriate phasing

“7-A targets

] Outboard mid-plane
Outboard biased

One-side biasing
(Both-side biasing is also possible)

02 04 06 0.8 1 targets

Q/2n

[Example] Inboard-outboard both-side
biasing for generation of n=3 RMPs

20
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SOLERBED 77— IS

Example of Single Null Divertor on OJsoL~3.5
Lyca<Le Collisional SOL: Lj,./L.=0.44
@ Single null divertor Assumption: Return current flows only
@ Outboard target biasing (PFPF) radially toward the grounded
Lop | | | ... vacuum vessel, preserving divJso, =0
0.8
06l ] n=0/m~0
j_/: = |
gﬂ ——— g = Ll
00 02 04 06 08 10
Q/2m
0 E{Q\' e
Ve 0,~=
) 10367 =10 15 20
&) 0 15
10 ”““%/I‘j/ m 10
[ \\ . n .
m ol N Fourier components are nearly dominated
\— .
(@} by the components with m/n ~ qq, although
g0 b N appreciable m=0 component exists.
0 5 10 15 20 21
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Magnitude of SOL Currents

T +Ti
m;

lon saturation current: i;; = 0.61Zen
(Assump.)
Electron saturation current: i, = /m i ~ 68i;

me

SOLBABDEVAEETO/N, 7RIk & DFHA

=> i, = 2 — 3i;,

Biasing voltage: Vpias= oR| Itk Te, k=4~5
[Ohmic drop, O<a<1]
[Potential drop in sheath]
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Biasing off (#33841) <l.> : averaged over t-0.025s to t+0.025s  Experiment
Biasing on (#33843) On Nov.. 2016

I - = : ISprofile_33841_1_5 2 0| mefpem = i
ISprofile_33241_1_5_2_0_| —#—1=1.575 s (wlo Bias) " I._-.pro'||le_33541_l1_5_2_ __:t_1'625 s (wlo _Blas) w 0.0001 — |e T _I—:=:]Ig;g 2 Exic.a?;:]s}
: . b —+—t=1.575 s (w/ Bias) 9 F t=1.625 s (w/ Bias) ) t-: A .
= . = ; I | =5.0 kA P Y | =6.5KA
= 1= 1.5kA < 0.0001 P 5 -3 "
= 0.0001 | '3_. P 500001 g.q B -3
2 .. & - E o o i
> ¥ o “0.9.0¢ P
% A Q %} - .:" qé’ *.
s 10°L ‘e 5 10°F i * & s R
- P s % g = 10 et
< A < [ R < B
— b N N i it
:_g 10° L Biased plates:, 3 :1. 10°¢ 3 Biased platgs-?,gl-#.,l :g 10 Biased platés
v 03 02" 05 06 0.7 08 009 v 0304 05 06 07 038 09 v 0 . . ) 9
R (m) R (m) R (m)
ISprofile_33841_1_5_2 0 -4—t=1875s {WJ’O Bias) |Sprofile_33841_1_5_2_| -4—t=1975s {w{o Bias)
o 0.0001 ISpmﬁlle_33541_l1_E_2_ -4-t=1.775 s (w/o Bias) lt: 0.0001 3 T T -4—1=1.875s {WJ‘ Bias] : 0.0001 T T -4—t=1975s {wf Bias)
3 Bt ~#-t=1.775 s (w/ Bias) p i e | =10.5kA = N | =107kA ]
2 . 1 =9.6 kA = s SO = o Py o ]
L 5 .“ P & 10 s B=) 10° L & ».
z 10 ». B . b L EPY -
g *e o L o Pt
@ i :‘Q o i "'. 2 M *.
@ .. 3 O a2 @ i &
: 10-& . "‘\:‘.I._t g 10-6 ‘ ‘ o % 10-6 I 9 5,
< RN S L ey S e e
Ay . Biased platés Pt Ay o Biased plates ¥ . Ny . Biased platés; /i ¥ ‘g
v 10 W o v v v R i - 3 W oo o, AR I = - W oyt L
v 03 04 05 06 07 08 09 B e W S % - X O a7 S R YR R X
R (m) R (m) R (m)

Divertor biasing in the upper divertor plates slightly expands the ion saturation
current profiles measured at the upper divertor region.
Mechanisms: ExB effect or enhanced radial transport by convective cell ?
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