SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

BRIR N 1< ZQUESTODIPNERRIICH 1T D= AA T LA
T I7BDODERRE TS AYR

B, ho
W PPk 2

https://doi.org/10.15017/1660017

HARIBER : SLNKZZIBADEFRATER. 149, pp.47-50, 2015-09. JLMKZHEDEMRR
N—=2 3

HEFIBAMR

%, KYUSHU UNIVERSITY




JUNRAEIS 1A i 55 149 5 (47 —50) 2015 47 9 H

BRIK Y5 QUEST D IPN B2GZIZH 1T

BHRILATAHIEDE

VR ETTIATR

B e
(2015 4F 8 H 31 HZHR)

Observation of heat flux and plasma flow in the far scrape-off layer of the IPN
configuration in QUEST
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Abstract

Heat flux and plasma flow in the far scrape off layer (far-SOL) are examined in the inboard poloidal null (IPN)
configuration on the spherical tokamak QUEST. High heat flux (> 1 MW/m?) and super-sonic flow (M > 1) in far-
SOL arise in current ramp-up phase. They are suppressed after closed flux surface is generated. In quasi-steady state
with plasma current Ip ~ 20 kA, sawtooth-like oscillation of 1, with 20 Hz occurs spontaneously. Heat flux and subsonic
plasma flow in far-SOL are well correlated to the Ip-oscillation. Limit-cycle characteristic on the M-I, diagram
indicates that there is a close relationship between core and far-SOL in the IPN configuration.
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Fig. 1 Cross-section of QUEST presenting location of the hybrid
probe in magnetic flux of IPN configuration. Plasma current
flows in the positive toroidal direction, ¢. Poloidal magnetic field
is generated in the positive azimuthal direction, 6.
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Fig.2 (a) Time evolutions of plasma current I, and toroidal heat
flux g, measured by hybrid probe. Probe ch2 (ch4) measures
electron (ion) drift side. The probe location is at R = 990 mm.
(b) Radial profiles of poloidal and toroidal heat flux.
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Fig. 3 (a) Waveforms of I, heat flux dex in poloidal direction,
and Mach numbers M in the current start-up phase. Probe
location is at R = 990 mm. (b) Radial profiles of poloidal and
toroidal Mach numbers.



FUIN RIS T2 5E T . &5 149 5 2015 49 A 49

019423

22
20
18

16
— 160

o™~
£ 120
E 80

I, [KA]

Qext1

140
120
100
80
60

0.1
0.0
-0.1
-0.2
06
S 04

[
| :
t
0.2

0.0 1 AT L
2.80 2.85 2.90 2.95 3.00

t [s]

Fig.4 Plasma current, poloidal heat flux, ion saturation current,
and Mach numbers. Red dotted line and blue dashed-dotted line
present a peak and a local-minimum of I,,, respectively. The probe
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location is at R = 1000 mm.

3(a)iZ R = 990 mm TO~y DA AR T . Ao
B K Mo > 2, haAZ /L= B Me > 1.5 AMELHIES
U, BWEANLH EAERCE 7 SOL FEIR IS B 5 E AN TR
FTHZENDIoTZ WIENDRaAZ Vi A 2V FilE
SHHBL TWDZ e DD, RIRFFHEIL 7oA a1 4 L £
TR Qe &~ NEDORFRIZEICH BN HY, mT R F
— B OIRBELN ORI RESND. X 3b) T~y
BRI ESA4ATHA. R = 1020 mm TSR~
/\éﬁl@%ﬁﬁﬂiﬂ“fﬁ“é WD, TTAXEIDAL
H EAWEIIZ R = 1010 mm IO RICRRAZ L~ B
m@%@fzﬂwa. o THBIFEE T — 7T NI
N2l s, FERAH LRV LTI~y Foi
SHMEX/ &L D, ZOBANZER R OIHNICH R bivs.
10 BT TR R R T D T ) P A T D Tl &[] U IR
HITEETWS.

32 TISRAYEROEERIREELES SOL DIEE

T X BRSNS BN, HEEFIREICET S LRl
PR EE L. MA4ICT T A~BROWIEEZTT. |
=185 kA M B 3 KA BT 5 A%, 9 45 ms &2
D& T 5 ms A CMIMEE LS. :@a@/ﬂftﬁﬁmﬁ
VR UJEMES f ~ 20 Hz ©, EiRENBB LERTZA
BHERY Z OB LEEFIICH . ®5 SOL THLI D

21 events averaged
(@) 30— e (b)
4) 214 0.12 ‘ T T
20,5+ : :
TR
= 195F 0.10F E B
“HI Soos| s
— 130
= 120 0.06 B
-~ 110
100 0.04 . L L
0.10F

091 ; 1 0701 -

= I LA
206\{\ i S065F X B
.68;_f ; ] b C;

66 . d 0.60 1
64| 1 E

62 { b 0.55 L . .

60F ., i \AL 18 19 20 21 22

0 10 20 30 40 50
tmg 19424 I [kA]

Fig. 5 (a) Conditionally-averaged data, where the time window
duration is 50 ms. (b) M- Ip diagram. “S” and “E” represent “start”
and “end” of a cycle, respectively.
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