
6

6.1

TST-2

JT-60SA
LHD LATE

QUEST

6.1.1 TST-2

TST-2 ST
0.36 0.23 m

120 27 kA ST

TST-
2 Lower-Hybrid Wave,
LHW
2018 2

6.1.2

TST-2 Capacitively Cou-
pled Combline, CCC

CCC
L-C

n‖
6.1 4.7

TST-2

Z = 350 mm
21.5 kA

26 kA 26.7 kA

GENRAY
CQL3D

n‖ = 35

n‖ = 2–3

16 kA

16 kA
200–300 eV X

X

X
NaI

LYSO X

NaI X 4

300 keV X 20 %
LYSO

X
X

LYSO

X

0.3 m
50 GHz

Z = ±0.3 m
40 %

Z = 0 m

118



6. 6.1.

6.1.1: a

b c d

LH 6.1.1
LHW

3

LHW CS
FW

CS LHW
100 CS FW

LHW
FW CS

6.1.3 OH

MHD

TST-2 IRE
10 kHz MHD

10 kHz
IRE

3
Microwave Imaging Reflectometry, MIR

TST-2
MIR X

Hα 10 kHz

MIR
100–400 µs

10 kHz

1 kHz

LHW

1

6.1.4

TST-2

15 mm 4
TST-2

4 %

119



6.1. 6.

6.1.2: X

TF

LH

X

LHW
X

LYSO
X

X
6.1.2

X

X

6.1.3:

OMT Ortho-Mode Transducer

2

6.1.3

1

120



6. 6.1.

6.1.4: QUEST a

b

6.1.5

QUEST

28 GHz-
ECH
28 GHz RF n‖

n‖ = 0.78

n‖ = 0.1

6.1.4

PPPL

PPPL X

X
DIII-D H JT-

60SA
6.1.5 (a,

b) DIII-D

JT-60SA
TST-2

2019

ne

nD

nC

(a) (b)

(c)

LCFS

Pilatus3

タングステン合金

ピンホール

マンホール

ICF253

鉛遮蔽材

(d)

6.1.5: (a) JT-60SA

(b)

X

X 2 keV 20 keV

(c) TST-2 X

(d) TST-2

7 6.1.5 (c,
d)

( )

[1] B. Roidl, Y. Todo, Y. Takase, N. Tsujii, A. Ejiri,
Y. Yoshida, S. Yajima, T. Shinya: “A simulation
environment to simulate lower-hybrid-wave-driven
plasmas efficiently,” Computer Physics Communi-
cations 230, 38 (2018).

[2] T. Ii Tsujimura, Y. Mizuno, T. Tokuzawa, Y. Ito,
S. Kubo, T. Shimozuma, Y. Yoshimura, H. Igami,
H. Takahashi, A. Ejiri, the LHD Experiment
Group: “Real-time control of electron cyclotron
wave polarization in the LHD,” Fusion Engineering
and Design 131, 130 (2018).

121



6.1. 6.

[3] H. Yamazaki, H. Furui, K. Yamasaki, T. Ushiki,
A. Ejiri, M. Inomoto, Y. Takase, Y. Ono, N. Tsujii,
UTST group and TST-2 group: “Measurement of
the Local Current Density Inside a Current Sheet
Using a Rogowski Coil Array on UTST Merging
Plasmas,” Plasma Fusion Res. 13, 1202093 (2018).

[4] S. Yajima, Y. Takase, A. Ejiri, N. Tsujii, H. Ya-
mazaki, C.P. Moeller, T. Shinya, Y. Takei,
Y. Tajiri, Y. Yoshida, A. Sato, A. Kitayama and
N. Matsumoto: “Current Drive Experiment Us-
ing Top/Outboard Side Lower Hybrid Wave Injec-
tion on TST-2 Spherical Tokamak,” Plasma Fusion
Res. 13, 3402114 (2018).

[5] T. Tokuzawa, H. Tsuchiya, T. Tsujimura,
M. Emoto, H. Nakanishi, S. Inagaki, K. Ida,
H. Yamada, A. Ejiri, K.Y. Watanabe, K. Oguri,
T. Akiyama, K. Tanaka, I. Yamada, and LHD
Experiment Group: “Microwave frequency comb
Doppler reflectometer applying fast digital data ac-
quisition system in LHD,” Rev. Sci. Instrum. 89,
10H118 (2018).

[6] L.F. Delgado-Aparicio, J. Wallace, H. Yamazaki,
P. VanMeter, L. Reusch, M. Nornberg, A. Al-
magari, J. Maddox, B. Luethi, M. Rissi, T. Do-
nath, D. Den Hartog, J. Sarff, P. Weix, J. Goetz,
N. Pablant, K. Hill, B. Stratton, P. Efthimion,
Y. Takase, A. Ejiri, and M. Ono: “Simulation,
design, and first test of a multi-energy soft x-ray
(SXR) pinhole camera in the Madison Symmet-
ric Torus (MST),” Rev. Sci. Instrum. 89, 10G116
(2018).

[7] H. Yamazaki, L.F. Delgado-Aparicio, R. Groeb-
ner, B. Grierson, K. Hill, N. Pablant, B. Stratton,
P. Efthimion, A. Ejiri, Y. Takase, and M. Ono:
“A computational tool for simulation and design
of tangential multi-energy soft x-ray pin-hole cam-
eras for tokamak plasmas Rev. Sci. Instrum. 89,
10G120 (2018).

[8] Y. Yoshimura, A. Ejiri, R. Seki, R. Sakamoto,
K. Nagaoka, T. Shimozuma, H. Igami, H. Taka-
hashi, T.I. Tsujimura, F. Warmer, K. Ynagihara,
Y. Goto, K. Ida, M. Yoshinuma, T. Kobayashi,
S. Kubo, M. Osakabe, T. Morisaki and the LHD
Experiment Group: “Effect of Electron Cyclotron
Current Drive on the Ion Temperature in the
Plasma Core Region of the Large Helical Device,”
Plasma Fusion Res. 13, 1402124 (2018).

( )

[9] : Plasma Current Start-up by the
Lower Hybrid Wave Using Capacitively-Coupled
Combline Antennas on the TST-2 Spherical Toka-
mak ( ).

[10] : Improvement of current profile esti-
mation in plasma equilibrium reconstruction based
on magnetic diagnostics ( ).

( )

[11] S. Yajima, Y. Takase, A. Ejiri, N. Tsujii,
S. Shiraiwa, H. Yamazaki, Y. Ko, C.P. Moeller,
Y. Yoshida, K. Iwasaki, S. Sakamoto, Y. Iida and
Y. Kawamata: “Numerical modeling of capaci-
tively coupled combline antennas as lower hybrid
wave launcher on TST-2,” 2018 US-EU-Japan RF
Heating Technology Workshop/US-Japan Work-
shop on RF Heating Physics, Gotemba Kogen,
Shizuoka, Japan, Sep. 4–7, 2018.

[12] N. Tsujii and the TST-2 team: “Numerical model-
ing of lower-hybrid start-up experiments on TST-
2,” 2018 US-EU-Japan RF Heating Technology
Workshop/US-Japan Workshop on RF Heating
Physics, Gotemba Kogen, Shizuoka, Japan, Sep. 4–
7, 2018.

[13] A. Ejiri, Y. Takase, N. Tsujii, S. Yajima,
Y. Yoshida, H. Yamazaki, Y. Tajiri, T. Shinya,
A. Kitayama, N. Matsumoto, A. Sato, Y. Takei,
Y. Iida, K. Iwasaki, Y. Kawamata, S. Sakamoto,
B. Roidl, C.P. Moeller, H. Kasahara, T. Mu-
toh, K. Saito, T. Seki and O. Mitarai: “Plasma
Current Generation and Ramp-up by the Lower
Hybrid Wave Using Outboard-Launch and Top-
Launch Antennas on the TST-2 Spherical toka-
mak,” EX/P3-23, 27th IAEA Fusion Energy Con-
ference (FEC2018), Ahmedabad, India, Oct. 22–
27, 2018.

[14] Y. Takase, A. Ejiri, Y. Tajiri, Y. Takei, N. Tsu-
jii, S. Yajima, H. Yamazaki, C.P. Moeller,
T. Shinya: “Development of capacitively-coupled
combline antennas for current drive in tokamaks,”
FIP/P7-4, 27th IAEA Fusion Energy Conference
(FEC2018), Ahmedabad, India, Oct. 22–27, 2018.

[15] N. Tsujii, Y. Takase, A. Ejiri, O. Watanabe,
S. Yajima, Y. Yoshida, H. Yamazaki, Y. Iida,
K. Iwasaki, Y. Kawamata and S. Sakamoto: “De-
velopment of a microwave polarimeter for the mea-
surement of the lower-hybrid driven current pro-
file on the TST-2 spherical tokamak,” The 60th
Annual Meeting of the APS Division of Plasma
Physics, Oregon Convention Center in Portland,
Oregon, USA, Nov. 5–9, 2018.

[16] H. Yamazaki, A. Ejiri, Y. Takase, N. Tsujii,
O. Watanabe, S. Yajima, Y. Yoshida, Y. Aoi,
Y. Iida, K. Iwasaki, Y. Kawamata, S. Sakamoto,
Y.-T. Ko, K. Matsuzaki, T. Oishi, J. Rice and
Y. Peng: “Hard X-ray Profile Measurements for
TST-2 Lower Hybrid Current Driven Plasmas,”
The 27th International Toki Conference on Plasma
and Fusion Research, Ceratopia Toki, Gifu, Japan,
Nov. 19–22, 2018.

[17] Y. Ko, Y. Takase, A. Ejiri, N. Tsujii, O. Watan-
abe, S. Yajima, Y. Yoshida, H. Yamazaki, Y. Iida,
K. Iwasaki, Y. Kawamata, S. Skamoto, Y. Aoi,

122



6. 6.2.

T. Oishi, K. Matsuzaki, J. Rice: “Measurement of
the lower hybrid wave using RF magnetic probes
on the TST-2 spherical tokamak,” The 27th Inter-
national Toki Conference on Plasma and Fusion
Research, Ceratopia Toki, Gifu, Japan, Nov. 19–
22, 2018.

[18] Y. Takase, A. Ejiri, N. Tsujii, S. Yajima, H. Ya-
mazaki, TST-2 Group, C.P. Moeller: “LH Antenna
Development and Plasma Start-up Experiment on
TST-2,” 7th RIAM Workshop, Kyushu University,
Jan. 31–Feb. 1, 2019.

[19] Y. Ko, TST-2 Group: “Wave polarization and dis-
tribution measurement in TST-2 LH-driven plas-
mas,” 7th RIAM Workshop, Kyushu University,
Jan. 31–Feb. 1, 2019.

[20] Y. Takase, A. Ejiri, N. Tsujii, S. Yajima, H. Ya-
mazaki, TST-2 Group, C.P. Moeller: “Lower Hy-
brid Antenna Development and Plasma Start-up
Experiment on the TST-2 Spherical Tokamak,”
KSTAR Conference 2019, COEX, Seoul, Korea,
Fev. 20–22, 2019.

( )

[21]
:

12
( )

2018 6 28–29 .

[22] :

2018 9 18–19 .

[23] : X
X

2018
9 18–19 .

[24] : TST-2

2018
9 18–19 .

[25]

: TST-2
35

2018 12 3–6 .

[26]

: TST-2

35
2018 12 3–6 .

[27]
:

TST-2
35

2018 12 3–6 .

[28]

: TST-2

35
2018 12

3–6 .

[29] TST-2
C.P. Moeller: LHW

8 ICRF ICRF
2019 3 5 .

[30] TST-2
: LHW

8 ICRF ICRF

2019 3 5 .

[31]
:

8 ICRF ICRF

2019 3 5 .

[32]

RICE
James MOELLER C.P.

: TST-2

74 2019
3 14–17 .

[33] : TST-2

2018 07 18–19 .

[34] A. Ejiri: “Interferometer,” 9th Japan-Korea Sem-
inar on Advanced Diagnostics for Steady-State
Fusion Plasmas, Toki-Nagoya, Japan, Aug. 7–10,
2018

[35]

2019 2 19–20 .

[36]

74
2019 3 14 -17

6.2

123


