2021 2023

Simultaneous measurement of turbulent transport characteristics on the high and
low field side in edge tokamak plasma
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In the field of magnetic confinement fusion research, understanding and
controlling the thermal and particle transport mechanisms in the peripheral plasma is an urgent
challenge. Recent simulation studies have revealed significant differences in the characteristics of

turbulent fluctuations and transport between the high- and low-magnetic-field sides of the
magnetically confined plasma. However, simultaneous measurement of turbulent fluctuations on both
sides has been difficult in large tokamak devices, making detailed validation of simulations and
theoretical predictions challenging. Therefore, in this study, we aimed to establish a
high-time-resolution temperature and potential fluctuation measurement method for turbulent
transport evaluation using the PANTA device at the initial stage, and ultimately aimed to
simultaneously evaluate turbulent transport on the high- and low-magnetic-field sides of the
peripheral plasma in the PLATO small tokamak device.



B X C—19, F—19—1, Z—19 (@)

1. BFEO &

B3P LA AIFRICIHS W T, BIRT 7 X~ O - b1k O g & 2 oM
FNIBADOHMBETHD. RiTVIab— g VTR, BEHALADRED T 7 X<
ARSI 31 2 BLIR R BN 3 L OV D Rt 2 K &

SHEApDZ Eranlz (K158, KA N~ 7 3EET 10
RIS @ - ARBES A O ELE FEE) O [RIRE R 23 EE L <, 5.0

;ﬂif vIialb—T3= /kfi @%{EJ ni%fﬂfcﬁ*ﬁﬂzﬁ§ ’g 0.0- 7
Wt ChH - 7=, =2 TARIFZE TIL, ¥ B T PANTA =~

-5.0
(Plasma Assembly for Nonlinear Turbulence Analysis) % "
W EL{/ILEE'J nq:ﬁﬁ ) 7:— &) D= Hﬂﬂ:‘ FEﬁ/\ﬁ @ (th 'ﬂ;ﬁ'f\j‘:‘l:% _1'0 _5:0 050 5:0 1'0
W A5 & B L, A< HIC 1% PLATO (PLAsma x (cm)

X 1: WHEHA CIADEN T 7 X<z

Nixll «Hi R o -
Turbulence Observatory) /N 7~ 7 3EEDEL 77 X< BB - RSB0 I 2

BT A& « RSN O LS O R 2 B8 L7=. L—3 g CORER.
2. Wt RD
B CIA OB AMEICRB W T, RENREMEREOEZBRITEERFETHD.

%< OWE 77 A< LIADEEE TIE, B - B Fkicis VT —m UlZRIs -5 <l
B LOFENE M S O TR 21X 5 02 REl D TEREELTEE S]] 254 L, B CiADHELE
EHIETEBY, TORKOMEAN RO TS, KFEORHL, BT 7 X~z

FUF D AL & BRI 2 HIEE LT 2 2 L Th D, BRMIC A1 BEAL D
tﬁ%ﬂﬁ%@%%%iw%ﬁ%aﬁﬁzik,ﬁ%@@%ﬁ%P&ﬂA%%V?,@kﬁ
T A2 BT DI L ORI T O LI s B O figil & 2 ol 4 B

3. WHIED ik

ARFGEIE, BEARAIEE PANTA & W T, @M fEREO A —/L X (BP: Ball-Pen) 7
0 —7rHAEIE A BUE L, 7T X~ ZERIEN ¢ & B IR T OE SR Z R 7. B
REZIE, Wb 7T A~ O ZEMENL, [FIFEN ¢, B FRE S ORRIT, d=¢ +al. TH
5728 (o=1In (Ies /i), Is : BIFIEFEHR), BP 7o —7 T 2t T2 2 & T, BEHERE T,
BLORERE T,z ROLZENTED. —F, PANTA ~U a2 7T X<, HELHO
T T B AR T MHz, ) 3 kW ZEUINL, Tva (Ar) HARAEEEIT A (T AJE
=0.5~3 mTorr) & L7=@&E# (RF) EICE > TAERSND. £, P8 5 cm OEBE
MR 77 X~ (z FAiY: =~ 01 T) 24K T 5. ERTHELNZ BP 7o —7 07 —
BEANWTT T AS@ L T.DT T ANT A—F T T~

1



(1) R—/L~2> (BP) 7 u—7 DOHlfE
[ 2 (a)lZ PANTA (2% & L7 BP 7’2 —7 Z /R~

BP 71— 7 (XEL 32 mm OAT L AEME N (a) PO
4mm OETIv I Fa—T7THIELTEBY, BT ]
I Iy Fa—TNEBELT, 0.0l mm O5fE
AE (MR S) CHREEATRETH 5. EMORHET 1 — ) T
7 LP T ¢ MEST D, K2 OIIA A BB I, .

[ZEUSIE L7- BP 71— 7 0 1V Btk O BRRE S (h)iK :f 2

Langmuir Probe (LP)

Ball-pen Probe (BPP)

L LR R RN A N R R

-3
%Y. BP 7r—7 0 IV PO E A ER 4
Lol A=-1mm OFES h=3mm &g LT 74 -S |
_6 1 1 1 1 1 1

1 LA T 2 L DIcARoaT. D% 4020 V,,,be(V) 40

R . s [4 2: PANTA 123517 % (a) BP 7u—7&
D EFHE Y |2 FEERA =
v, BP 7u—7 O@EREME ICERERNE LN (b)BP7H oy LV 0 R &

Tot=w, BWE L7 BP ' u— 7 Offi ICRIEN 20 & depth, h {&K1EME
Hr < 7.

QBP 7 —T2 k57T X~ g & T. OFHNITEDOHST
ELRREEE PANTA % W C BP 7 0 — 7 3HINED Ef & RIEZ1T R > 7. TORR, W
(7T X DHR—NIRT A =% (B) D1 KOFEK (77 A< P2BALE r<2cm) TlX, BP
T —T7INT T A BN A EEICET 5 ONRKNETH DL Z ERALNERoTE. D
ZTCOR=NWNRTGA—=H BIE, BIOT A aFEEEET TR (4R T)
DEEFER I DOE L L TERSIND.
X 3(a)F L3, 7T A< FENME r>2cm

oL

DAY BB BT ORENERR0E Pl o me
A & B TIRE 2R, BRI, HE T $reteasegesss praTe
—7 LP OLVIHiNofiFoNIZT 7 X~ 2EHE %10
[ LM FREOWZ BP 70— T MOEERER 8 s |
PR ol L. T ORER, BB BT F | o worow |
Br, MEORBRHRIEL BL TN T 5 s
WS, 5,807 8= £V TT A0 o b0 0o
R & ﬂa:ﬁmr@.ﬁ@m{f@ﬁ@%ﬁm L 2
o ORI, TRE TR b R 7] " |
PANTA @%ﬁﬁ%%é:%db\f%?’v > F /v BP Ji ;i:@?;i_%*ﬁ@.ﬁ.ﬁﬁ
Ta—T OREEAT, TT A~ ORGE A I R B
ERFCTTCX 5 X 91T 5. £72, AN 7 e
BN~ 7 KB PLATO 22T v AV BP 70 30 (2) BPP D72 ML E LP O 1-V #ifin o
— 7 & W T @R S R RE DR - SRR BN DZEMBENLO el L Ob) BPP OFE T

WA LT, ZORDILGARETam 8 VBN OEFREO L.

it B R 2 EREICFHET 2 FETH 5.



2 2 0 2

NISHIMURA Daiki FUJISAWA Akihide NAGASHIMA Yoshihiko MOON Chanho YAMASAKI Kotaro KOBAYASHI 16
Taiki INAGAKI Shigeru

Fourier-Rectangular Function Analysis of Spatiotemporal Structure of Bursting Phenomenon in a 2021
Cylindrical Plasma

Plasma and Fusion Research: Rapid Communications 1201075 1201075

DOl
10.1585/pfr.16.1201075

KOBAYASHI Taiki FUJISAWA Akihide NAGASHIMA Yoshihiko MOON Chanho NISHIMURA Daiki YAMASAKI 16
Kotaro INAGAKI Shigeru

Proposal of Analysis Method for Pattern Recognition of Two-Dimensional Structure of Plasma 2021
Plasma and Fusion Research: Rapid Communications 1201082 1201082
DOl

10.1585/pfr.16.1201082

PANTA

2022

2022

C. Moon, A. Fujisawa, Y. Nagashima, T. Nishizawa, T-K Kobayashi, and D. Nishimura

Direct Measurement of the Plasma Potential and Electron Temperature using the Ball-pen Probe in Linear Magnetized Plasm

6th Asia-Pacific Conference on Plasma Physic

2022




(RIAM)

2021

Chanho Moon, Toshiro Kaneko, Shigeru Inagaki, Akihide Fujisawa, and Rikizo Hatakeyama

Verification of ETG mode Energy Transfer to Drift-Wave mode through Multiscale Nonlinear Interactions

9th Asia Pacific Transport Working Group (APTWG) International Conference

2021

C. Moon, A. Fujisawa, Y. Nagashima, T-K Kobayashi, and D. Nishimura

Versatile Three-dimensional Tomographic Imaging System for the Plasma Turbulence Dynamic Studies

5th Asia-Pacific Conference on Plasma Physics

2021

38

2021







