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1. Introduction

The current subjects of this research section are to
study the properties of high-temperature plasmas in
order to control and improve the plasma energy con-
finement from the physical viewpoint of nuclear fu-
sion research. The experimental and theoretical inves-
tigations for optimizing the helical-axis heliotron con-
figuration are in progress under collaboration with
other groups of international/national institutes and
groups of other universities under the auspices of the
Collaboration Program of the Lab. Complex Energy
Processes, IAE, and the Collaborative Research Pro-
gram of NIFS (National Institute for Fusion Science).

In this report, a remarkable result obtained in the
Heliotron J experimental study in FY2023 is reported
focusing on transport characteristics regarding fast ion
induced magnetohydrodynamics (MHD) instabilities,
especially in response of energetic particle (EP) driven
MHD instability to modulated ECH in Heliotron J.
Several techniques have been demonstrated to miti-
gate EP-driven MHD instabilities. Electron cyclotron
heating and current drive (ECH/ECCD) represent po-
tent methods for stabilizing these MHD instabilities.
This study focuses on assessing the influence of ECH
on suppressing EP-driven MHD modes in Heliotron J
to reveal intricate interactions between ECH and EP-
driven modes.

2. Response of energetic particle driven MHD in-
stability to modulated ECH in Heliotron J'
In our preliminary modulation trial, the NBI power
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Fig. 1. Time evolution of EP-driven mode in Helio-
tron J.

was set at a modest level of 90 kW for co-injection,
whereas the modulation amplitude of the 2"¢-harmonic
ECH scanned systematically. The modulation fre-
quency is set at 50 Hz, with 10 ms duration for both
the maximum and minimum power levels. The maxi-
mum power of the ECH modulation is 192 kW, while
the minimum power varies from 158 kW to 113 kW.
An EP-driven mode (EPM) is observed in the fre-
quency range 95-103 kHz with some delay after the
modulated ECH power reaches its minimum ampli-
tude [1]. In subsequent trials, we raised the NBI power
to roughly 100 kW for co-injection and 450 kW for
counter-injection. In the case that the maximum power
of the ECH modulation changed to 247 kW with its
minimum power from 228 kW to 113 kW, an EPM of
100 kHz is also observed at the lower power level. Ad-
ditional instability with /= 85 is excited when the NBI
power is increased (see Fig. 1). Figure 1 illustrates the
temporal evolution of EPM observed in modulated
ECH plasmas.

The electron cyclotron emission (ECE) data is
depicted, serving as an indicator of the core electron
temperature, given the optical thickness in the core re-
gion is approximately 2. A noticeable increase in the
ECE signal accompanies the escalation of ECH power,
contrasting with the decline in averaged electron den-
sity measured using a microwave interferometer. Ad-
ditionally, the onset of the mode occurs with a delay
of 6.0 ms following the reduction in ECH power. Sub-
sequently, after a brief delay of 1.5 ms, the mode van-
ishes and is effectively suppressed upon the resump-
tion of ECH power increase. Analysis based on hybrid
EP-MHD simulations conducted by MEGA [2] and
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Fig. 2. Dependence of mode amplitude on ECH
power.
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the shear Alfven continua derived from STELLGAP
developed by D. Spong (2003), along with prior ex-
perimental findings in the same magnetic configura-
tion, suggest the observed mode is identified as an
EPM with m/n=1/2, where m and n represent the po-
loidal and toroidal mode numbers, respectively.

The amplitude of the observed mode exhibits a
clear correlation with the ECH injection power. As the
ECH power is increased, the suppression of the mode
becomes evident, as depicted in the experiment. When
the minimum ECH power level is set at 100 kW, the
mode is clear. It is noteworthy that once the ECH
power surpasses the threshold one, the mode experi-
ences effective suppression as shown in Fig. 2[1].

The threshold range lies within 110 to 138 kW.
These findings underscore the pivotal significance of
ECH power in regulating and alleviating the identified
mode. Defining this range for mode suppression offers
valuable perspectives for enhancing the operational
efficiency of the Heliotron J device and addressing the
MHD instabilities induced by energetic particles.

A delay of the mode appearance is noted in the
response of mode amplitude to the modulation of ECH.
This trend is depicted in Fig. 3, showcasing the pro-
gression of mode intensity </> against the product of
line-averaged electron density <n.> and ECE intensity,
reflecting core plasma pressure. At high amplitudes of
ECH modulation, the mode intensity remains low.
Nevertheless, upon reduction of ECH power, the mode
strength swiftly escalates, as highlighted by the red
circle in Fig. 3. The intensity of the mode persists at
high levels even as plasma pressure begins to rise,
with eventual suppression occurring at elevated pres-
sure levels. To decipher the primary factors governing
this response, we investigated by plotting mode inten-
sity against either <n.> or ECE intensity. Analysis re-
veals that, in comparison to electron density, electron
temperature exerts a more significant influence on
mode strength. This finding suggests that the delay re-
sponse effect is closely associated with fluctuations in
electron temperature. Furthermore, disparities in the
product of <n.> and ECE intensity indicate that the
suppression of mode excitation is linked not only to
bulk plasma pressure but also to fast ion confinement.

The impact of ECH on EP-driven modes is

b

widEL! &
-
w
p— "'-'ll‘."." L
e
2 L
] H * -
= oF L
L] ."'.
- gy
.= 5
L. . ,'i':' - —
o =1 [E T T

% EUE Do m 0 2 |
Fig.3 The evolution of the normalized mode in-
tensity with product of <n.> and ECE intensity.

a1 D013 kb - DR 10 il TR T

Fig.4 The evolution of the normalized intensity /
with the electron density <n.>.

intricate. Nearly all factors associated with MHD sta-
bility can be influenced by ECH, encompassing both
the driving and dissipative aspects. ECH has the po-
tential to alter ion and electron Landau damping, radi-
ation damping, and even continuous spectrum damp-
ing (via electron temperature 7. modification). Con-
versely, the variation in 7. also influences electron-
drag collisions, thereby affecting the slowing down
time.

In order to better determine the influencing fac-
tors of the mode instability, we conducted the follow-
ing experiments. We initially stabilized the electron
density and subsequently ramped up the ECH injec-
tion from 113 kW to 247 kW. During this phase, three
instability frequency ranges emerged within the 70
kHz to 120 kHz spectrum. However, with the increase
in ECH power, these instabilities were effectively sup-
pressed. This clearly demonstrates the inhibitory ef-
fect of ECH on MHD instability as we mentioned
above. Then, we kept the ECH constant and increased
the electron density. When the ECH injection is held
constant at 247 kW, the instabilities within the three
frequency ranges are partially suppressed as the elec-
tron density increases. However, when the ECH injec-
tion is held constant at 113 kW, the instability is not
suppressed; instead, it is further excited (see Fig. 4).
When we increase 7., the absorption rate of ECH and
NBI also increases. NBI absorption increases which
can destabilized the modes. But ECH absorption rate
increases which will enhance the bulk electron pres-
sure and the slowing-down time of energetic ions to
suppress the mode. The effect of ECH depends on the
electron density and the excited modes, which are
linked to the equilibrium between stabilizing and de-
stabilizing influences. ECH amplifies stabilizing ef-
fects such as continuum damping, finite Larmor radius
(FLR) effects, and electron-ion Landau damping. Ad-
ditionally, ECH intensifies destabilizing effects such
as pressure and temperature gradients, slowing down
time of EP, and EP beta through the reduction of . and
the increase in 7.

[17Y. Zhong, et al., Plasma Fusion Res. 19, 1202008
(2024).
[2] P. Adulsiriswad, et al., Nucl. Fusion (2021) 60
096005

_32_



Collaboration Works

Rl e i, RHE -, FEEE], KEEST, Univ. Wis-
consin (7 A U 77) , Oak Ridge National Laboratory (7
AU 77) , Max Plank Institute ( K1 */) , Stuttgart Univ

(RA ) ,CIEMAT (A~XA >) , Australian National
Univ., (FA—A~Z U 7) , Kharkov Institute (77 7
Z 4 7)) , Southwest Institute of Physics (H1# A o4t
FE) |, EHEANY BV RT DIBIT BT TR
~ s XA N—ZWE

R &, WrEmEarsear (h#E A RILFE) . IPP,
Greifswald ( K 7). University of Wisconsin (7~ A
V), SN Iy AT M BT D REE A
W BB - FRENEAT

IR &, IPP, Greifswald (N1 ) , Jei~1 Hv
VAT AIBTDLHETTA 7 a ha B

KEES, EREME, rEiEE, kit~ Wisconsin
University CK[E), CIEMAT (A-XA ) , Max-Plank
Institute (KA ) |, JeE~U IV AT KBTS
JE L BN FRAT

R, KEES, &, /R, Stuttgart
Univ. ( KA ). CIEMAT (A1), e~ 7
VISR D B LI | T T2 % v B U — 7 JLSTF
%

JNBRHE T Rl E R, KBS, CIEMAT (A3A V),

Kurchatov Institute (2 <7") ,ORNL (7 * U %) |, %
WY T3 VISR O @b ls m T 7% v U —
7 PLATERL

/INBRIE - TPP, Greifswald ( K7 >/) , Kharkov Institute
(U7 Z4F) , i~ A 7 mn iz KX 2 rkERA7E
T & 7T X< 25 K~DJE AR

R E A, AR 2argeeT A5 m R 3 6 4F 7,
WS S AR 215 1 L2 7T X~ i T Al il i &
7T A< ik

Fls a1, & E RS sear A5 m B 4 5T,
Heliotron J (2351 D [EAKZE L v b IEHAGEEL DL
GIR

R E i, B a R EET BO5 [ R Sk R A S,
EINEIC K 5 Sl FE - AR AR O AR BV B A oD
wH5e

RIRFE (, Bl &R Rargear RO iRl 3 [F A e,
Ka N> R< L FF v o pVEAER = 2B~ 70
AN AR S RL E

R E i, Bal G R sEET BO5 B Sk [F A SE,
SV YTV B OREZROUGE AT TSR

R, RS B AprgERT W 18 B 3L R A JE,
BEBUNL D ZERVEN B iAo d6 L O E IR G 2

DHBDEL

TR B, AR EargeaT O m i 3 [E AF 5T,
AU Fa U IOEEENBI YT A28 5 50
g L 2 FA 4 DA

R E M, RS FHAIIERT — L FATZE, i
RN & % )L — bl MHD AR 22 E D
JhL - s

VAN S - 3= S S Ry S T @l IR B R
B UiA D 7T X< 2B 1T D 18-G R 1 #a il 1
Z W= EEElL (GAMMA 10/PDX IZB1T 54
EF-HIEE &2 VN 72 ELM As)

NHRHE T, BERL S B SERT T 18 R 3 R OE,
IRBENF I 7T A= BFJRIZ [ 72 i = b — R 1
WER & BRI RR O RS

ANARAE L, B A FH AT T BT ) B R R,
W CiAYD 7T X< 2B 1T 5 8 AR i#a i 4
ERWEZEEE (N A e TITBT b E%E
7T A< R & ks REE)

INHRIE T BERLA BRI TT AT AU R B S R A O,
W BRI AR AR X 5 m = p L X —hi 1 DO Ha s
& A1 il 1)

ANHRHE T, BERES B ERSERT O 1A B 3t R AT SR,
EAEEE XM T — 2 AWieA~U A hrJickiT s
i 77 A~ o 2 ok B

INHRIE L, BEEA RV AR SRR — AL REIAFSE, ~ Y
A b v ARG RO A R L 7o RN o SR =
Val—varOmEt

Financial Support

1. Grant-in-Aid for Scientific Research
R i i, BEEAFEA), N7 7 Fax—X % [
U T R L R il MHD AR 22 E M O il

INARAE L FRRRRFSE(A), AN TV F e —H &
Wz E = 2 VX —RL 7l MHD AR 22 &M il 4
(4 4)

INARHE L, B BESE(B), SoiE~ Y B VB DR —
ZINFDI R & B - ELIEHIEIZ 5 2 D B D TR
HORRALE

_33_



2. Others

R E R, BRI ERERE, 2023 42 HERCT [l dk
[FIF5E

R E R, AAPHIRILE, RS BFFELAIR RS2,
B O LRI B&EIL T 7 XA~ A4 F 17 A
& IETE AR O [E B FFEL SO K

R, =28 (kK , xR

Publications

J. Zhang, P.C de Vries, K. Nagasaki, D. Xia, W. Jiang, Z.

Yang, Z. Cheng, L. Gao, X. Xu, Z. Wang, N. Wang, Y.
Ding, Z. Chen, Z. Chen, Y. Pan and J-TEXT Team, Ex-
perimental study of electron cyclotron heating assisted
start-up on J-TEXT, Nuclear Fusion, 63, 7, 076028,
2023

J. Zhang, Z. Cheng, Y. Peng, Z. Yang, K. Nagasaki, N.
Wang, H. Cai, Y. Ding, Z. Chen, Z. Chen, W. Jiang, D.
Xia, Z. Wang, Y. Pan and J-TEXT team, Experimental
and numerical modeling of plasma start-up assisted by
electron drift injection on J-TEXT, Nuclear Fusion, 63,
6, 066012, 2023

P. Zhang, S. Ohshima, H. Zhao, S. Kobayashi, S. Kado,
T. Minami, F. Kin, A. Miyashita, A. Iwata, Y. Kondo, D.
Qiu, C. Wang, M. Luo, S. Konoshima, S. Inagaki, H.
Okada, T. Mizuuchi, K. Nagasaki , Characterization of a
retroreflector array for 320-GHz interferometer system
in Heliotron J., Review of Scientific Instruments, 94,
093501, 2023

F. Kin, S. Inagaki,K. Nagasaki, M. Luo, T. Minami, S.
Ohshima, S. Kobayashi, S. Kado, S. Konoshima, T. Mi-
zuuchi, N. Marushchenko, The observation of ava-
lanche-like transport during confinement power degra-
dation in Heliotron J , Physics of Plasmas, 30, 11, 2023

P. Adulsiriswad, Y. Todo, S. Yamamoto, S. Kado, S.
Kobayashi, S. Ohshima, H. Okada, T. Minami, Y.
Nakamura, A. Ishizawa, S. Konoshima, T. Mizuuchi, K.
Nagasaki ,Effects of the resonance modification by
electron cyclotron current drive on the linear and non-
linear dynamics of energetic particle driven magnetohy-
drodynamics modes in Heliotron J, Nuclear Fusion, 64,
016036, 2023

C. Wang, S. Kobayashi, K. Nagasaki, D. Qiu, M. Luo, P.
Zhang, K.Y. Watanabe, R. Seki, A. Miyashita, Y. Kondo,
S. Inagaki, F. Kin, T. Minami, S. Kado, S. Ohshima, S.
Konoshima, T. Mizuuchi, H. Okada, Improvement of
core heat transport in NBI plasmas of heliotron J using
high-intensity gas puffing, Plasma Physics and Con-
trolled Fusion, 66, 022001, 2024

Y. Zhong, K. Nagasaki, Z. Wang, S. Kobayashi, S.
Inagaki, T. Minami, S. Kado, S. Ohshima, F. Kin, C.
Wang, Y. Nakamura, S. Konoshima, T. Mizuuchi, H.
Okada, N. Marushchenko, J. Chen, Response of Ener-
getic-Particle-Driven Magnetohydrodynamics (MHD)
Instability to Modulated ECH in Heliotron J, Plasma
and Fusion Research, 19, 202008, 2024

Y. Oda, K. Nagasaki, A. Fukuyama, T. Maekawa, H.
Idei, K. Yanagihara, N. Aiba, R. Ikeda, K. Kajiwara, S.
Kubo, T. Seino, K. Tobita, H. Uto, Y. Sakamoto, Design
activities of ECH/CD system for JA DEMO , AIP Con-
ference Proceedings, 2984, 1, 2023

M. Yoshikawa, J. Kohagura, Y. Nakashima, Y. Shima, S.
Kobayashi, R. Minami, N. Ezumi, M. Sakamoto, Effect
of high-particle flux produced by pellet fueling in the
core plasma to the divertor simulation module plasma in
GAMMA 10/PDX, 7th Asia-Pacific Conference on
Plasma Physics, 2023

Presentations

INHRAE T, B CIRATE N OB 2 TR LT
EIRO T T A~ ZATIAD D, S 5 FEZE 1 0]
U B RS ES ~ i R L X — R
~OFF~, BHRFFIEF ¥ 273 %,2023.5.11

INHRHE ., NV A b TR T X< EHE O
i, S5 5 AR (B T ZE LR v 7 AT
D, AR FTIR T ¥ /84, 2023.6.29

A. Miyashita, S. Ohshima, R. Matoike, S. Kobayashi, S.
Kado, T. Minami, S. Inagaki, F. Kin, T. Mizuuchi, S.
Konoshima, H. Okada, K. Nagasaki, Non-uniform
Fluctuation Characteristics inside an Edge Magnetic Is-
land Structure in Heliotron J, Contributions to the 49th
European Conference on Plasma Physics, Cordeaux
Congress Centre, France, 2023.7.3-7

_34_



F. Cai, S. Kado, G. Kawamura, R. Matoike, S. Ohshima,
T. Minami, S. Inagaki, F. Kin, S. Kobayashi, A. Ishiza-
wa, Y. Nakamura, H. Okada, S. Konoshima, T. Mizuuchi,
Y. Feng, H. Frerichs, K. Nagasaki, EMC3-EIRENE
simulation of the magnetic field ripple effect on edge
impurity flows in Heliotron J, Contributions to the 49th
European Conference on Plasma Physics, Cordeaux
Congress Centre, France, 2023.7.3-7

S. Kado, A. Mori, G. Motojima, A. Iwata, K. Takeuchi,
T. Shikama, M. Murakumo, C. Feng, F. Cai, R. Matsu-
tani, S. Ohshima, T. Minami, S. Inagaki, F. Kin, S. Ko-
bayashi, Y. Nakamura, A. Ishizawa, H. Okada,T. Mi-
zuuchi, S. Konoshima, K. Nagasaki, 2D Imaging of
Small Pellet Ablation Cloud Density in Heliotron J
Based on High-speed Spectroscopy for Balmer-f Line
Broadening, Contributions to the 49th European Con-
ference on Plasma Physics, Cordeaux Congress Centre,
France, 2023.7.3-7

R. Matsutani, T. Minami, N. Kenmochi, D. Qiu, G. Mo-
tojima, S. Kado, S. Kobayashi, S. Ohshima, F. Kin, S,
Konoshima, H. Okada, F. Cai, K. Takeuchi, Y. Kondo, A.
Miyashita, S. Inagaki, K. Nagasaki, Particle Transport
Study for Solid-hydrogen Pellet Injected Plasma Using
Event-triggered Thomson Scattering Measurement Sys-
tem on Heliotron J, Contributions to the 49th European
Conference on Plasma Physics, Cordeaux Congress
Centre, France, 2023.7.3-7

FIME —BR, ZRBOS, KEE, & W%, T,
WUEEZR—, FEmMF, B, S, BARE, K5

B, mE W], fRdEEE, SR, R T PR
Fl, AEAZ, BB, KNF, KEE, FRE

i, ~V A s JICBT /MLy NREED

2 R IT AR E R 2, B AR ERSEG 78 A4 IR
2, HAERZANNF v > 732, 2023.9.16-19

SFHEH, MER—, HEmF, ME—BS, FEEFE,
INRIEE ., REBEST, SHRE, &R, AEIAZ,
RS, [EEE 2, REE, KNF, fgEig, &
B, SERE®W, ~V A bnr T 77 X<~
U 0 AR ARIMERR O ERR - PR, BAY
PR ER 78 MR RS, HALKE)IINF v /3R,
2023.9.16-19

KR E{#, Fatas, R. Mackenbach, J. Proll, KX &{EAT,
INHAHE ., & ], PE BB, &R, FRHFE B,
AIEAZ B, KK, KN=, WMERZ, Heliotron J
2B 5= FX—[ LiA®O & Available Energy @
BEECAAR T, BRI SR 78 R KR,
FALKZ)INF v > 732, 2023.9.16-19

TRy g, &R, KREEN, DHRE =, PE—EB,
FEE, KSR, MmEs, KNF, BEEH, ~
VA bay JITRIT 520 EREEI ORI, AA
MBS 78 [BIERRE, HALK N F ¢ o)
2,2023.9.16-19

ANRRHE ., K —, R, fidEg, BREE KR,
(L= R, REBE, KEIEST, KIS, foH- 2N,
EINE, PE—RE, BEE, KBE, KNF, ~U
F b a CRIBER RN 35T B FE L8 S B N A F
L7t 7 v 0&L, HAMEZESE 78
[FHER KRS, BALKZINNF v > 73X, 2023.9.16-19

FLERS, STRRASSE, RIFE M, SRR, bRk,
FRda s, FE e, PIE—BL, KREES, &0 R, K
Bk, KNT, WMEEES, K, ~UA4 har ]
BT 27V Ry 77 —KEEOBES, F 40
[T X< « BlGTF2Hs, 74— - Wb TR
B @®asiit v % —, 2023.11.27-30

Y. Zhong, K. Nagasaki, Z. Wang, S. Kobayashi, S.
Inagaki, T. Mimani, S. Kado, S. Ohshima, F. Kin, C.
Wang, Y. Nakamura, S. Konoshima, T. Mizuuchi, H.
Okada, N. Marushchenko, J. Chen, Response of Ener-
getic-Particle-Driven MHD Instability to Modulated
ECH in Heliotron J, 2§ 40 [2] 7" 7 X< - Bl & F51F
S, TA—F - WO TRRFRZWE & —,
2023.11.27-30

BN, KEES, fE R, R, /IR,
FA{E—RR, &R, KNF, KBE, MBS,
WEs, B Em, ~U A4 hoy ] JEIERENIC
B A ELEREEIOIE—ERME, 5 40 BT X< - B
BAERES, TA—F - Wb TREBEHRZRE v
K —.2023.11.27-30

B, KEES, BT, g, EEM, h
ARAE T, EEAEE, RRAERE, S —BR, &, &%
B, KNZE, ~UVA by JIZBFAZAX—=4T
0—77 LA LD A F BB ST ORI
FARTENE, 540 [0 7T X~ « BB FRES, 74
—F Wb TRREHRATE > ¥ —, 2023.11.27-30

WTHEASSE, KRB, SFEKRA, PLHE, KEit,
O E], FIME BB, /IRHE ., KRBT, AKNFE, [
Hits, fRtEls, &N E, BEREM, ~V A4 ke ]
BT Ry 77 —EEE AWz e 2 h
MARBIEHAN, 5 40 0175 X~ « G S SES, 7
A1 —F - Wb TRREHRZWKE % —,
2023.11.27-30

_35_



CY. Wang, S. Kobayashi, K. Nagasaki, DC. Qiu, MY.
Luo, PF. Zhang, K.Y. Watanabe, R. Seki, A. Miyashita,
Y. Kondo, K. Inoshita, S. Inagaki, F. Kin, T. Minami, S.
Kado, S. Ohshima, S. Konoshima, T. Mizzuchi, H.
Okada, Improvement of Core Heat Transport in NBI
Plasmas of Heliotron J using High-Ontensity Gas Puff-
ing, %540 07T X~ « KRG FRER, TA—T -
Wb TR ASHE v & —, 2023.11.27-30

M A, RE =, R E i, PIE—BS, /i,
KEEA, SINEE, fEx KHE, Bk, 1178
7, ARG, KN, ~V A by JIigBiFse—
DSt E VT ZIRouHE BEFRENRAT, £ 40 [B]
TR BB FRES, TA—F - WbhTRRE
AT v % —,2023.11.27-30

JRHEAER, /NRAE ., BWFE R, KEEE—, T
1, ME—R, ME&=], KBES, &FE, FET,
HFFE N, LT RRHE, BREBE, KEEL, KNT, ~
VA ba o JIZBT MG~ A 7 mn g7 7 X
<HDO X ML —HH DO I 2 b— 3,
%40 BT T X< BRAFRTER, TA—T -0
b TREERAT ' % —, 2023.11.27-30

LR E, ANARIE ) KIEIEHH, R, e,
A —, T, feiEg, MERZ, mMEE,
PG —BR, KEES, KN, KB, EIFEMH,
LaBr; > F L—FEZHWE~U A kv ] 75X
<D @R X FRALT FVEHA ZF 40 A1
T A< AR, TA—F - WhTRRE
AR v # —, 2023.11.27-30

YrfiAr, PG —BR, AEEE, A H %, WER—,
FEML, BE, SEH, BAE, KEBET, ME
A, fREEE, &HE, KR PR E, AN
7=, MEEZ, KN, KEEE, RWEMH, ~UF
ke JizBirsXLy NAREEBETEED 2K
JUHFEFEREHA], 5 40 07T X~ - A S2a4F
2, TA4A—F - WhbTERREFHRZH v ¥ —,
2023.11.27-30

SEHSL, B E, KEST, PIEFEE, BRE)I, AR
W, mAE T A, PE RS, KEET, I, K
s, R, FRiEks, K EH, Heliotron J 1281
D L—W— A EELIEEE G~ D AR 2 o
W, 5 40 [B17' T X~ - G FERFES, 74—
F e W TIREE#R A > ¥ —, 2023.11.27-30

AR, R, MEE, ME—, KEET,
SR, IWET, KR, MEEZ, KNT, E
e, o v AR T T HRRCX D87 T X
~DHAEBHESEOET Y 7, F 40 A7 T X
< ERAEFERES, TA—F - WHh TREEHRAZ
Wit v #—,2023.11.27-30

INFRIE T BEREA LA 7T X~ BT DA
I & A PR AT AR, TR - AT AWFSE
At (ROIS) HRESMIBFZE~ v 7 7 4 2023 FEJE L
RY T A, FERHRERBTERT, 2024.1.30-31

A H R, PE—BS, RSk, WEER—, FEr-
YrNfL Ay, [EE 2, BEE, REEK, S8R,
MAE ., AR, RRFEE], REEL, KNT, &
B, ~UA he s JICBIT 53y v = RA%E
FAWTe /N Ly MEEEOE T IREHEEE,
HAMBL Y5 2024 £ RBFRE, T4 0,
2024.3.18-21

FEtE, PSR, WA, S, AUME R, =
TEE, KS1EN, EEF, fEE, &R, /i
=L OCATERZ, BRHGE], MBI Z, REEE, KN
=, AN, H. Frerichs, i & {#, EMC3-EIRENE +
Ralb—2a KOG HBZETH LN o To
VA hr v ] BEREOZBHGEIEICR T 5 A
Wz, HAMPRSS 2024 FEFEBRE, A T4
>,2024.3.18-21

Y. Zhong, K. Nagasaki, Z. Wang, S. Kobayashi, S.
Inagaki, T. Minami, S. Kado, S. Ohshima, F. Kin, C.
Wang, Y. Nakamura, S. Konoshima, T. Mizuuchi, H.
Okada, N. Marushchenko, J. Chen, Effect of ECH on
Energetic-Particle-Driven MHD Instabilities in Helio-
tron J, AAMERSS 2024 EETRE, T4 2,
2024.3.18-21

M. Zanini, K. Nagasaki, F. Kin, R. Oshima, S. Inagaki,
T. Minami, S. Kado, S. Kobayashi, S. Konoshima, T.
Mizuuchi, Influence of plasma parameters on sawtooth
crashes during ECCD experiments at Heliotron-J, H A<
W 2024 ERFRE, T A4 2,
2024.3.18-21

g, 18, &R, KEE, IR =, M
E—88, MEa, KNS, MBEZ, KNE, Eik
B, ~UF hoy JI2BI DRSS &
— A MOSIRERTT U Y, BAYPLEE 2024 4E
FBERE, 74 2,2024.3.18-21

ANHRIE ) BREER, LR, KME—, RINE
fif, RREERE, NFRF, KRB, LB, 20N
%, BEHEE, PAE—RE, FEF, KEEN, KB,
KNTF, ~V A~ CRIBIGRALZ BT 5 FEHLE
WENINE A RGN, B AR HESES 2024 4F
BERE, 74 2,20243.18-21

OHfpala, Sl ST, @ ILTE, RRsEE, InHe,
Bl R, WUR AT, RN, BER, KEE -,
ANBRAE . B AL, INERRE N, BN IR, R
A e R A OO IREN RO FEB U & S 18— FE IR,
HAMB S 2024 FHEFRE, A 74 >,
2024.3.18-21

_36_



R, KEES, R &R, IEZ, ME
—BB, FEE, KNF, KB, MBEZ, fREgE,
s E i, ~V A4 oy JICBT) 58 B EaiNn
TEN SN2 BEMES), HARMESES 2024 FKZE
K&, A T4 0,2024.3.18-21

_37_





