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Proposal of advanced fueling diagnostic in high temperature plasmas by millimeter
wave scattering

Nishiura, Masaki
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i i For performance enhancement of self-burning fusion-plasmas, the fueling ratio
ofions in DT nuclear fusion is essential. We proposed two methods for ion fueling ratio diagnostic by

millimeter wave collective Thomson scattering; spectrum analysis and ion Bernstein wave detection.

In the first year, the frequency resolution is enhanced by a fast digitizer comibined with FFT analysis.
In the second year, improvement of receiver antenna leads to succeed excited harmonic waves like an ion
Bernstein wave.

Bernstein




DT

D,T,a

(Collective Thomson
Scattering:CTS)

DD DT
0. D+ (a
)
CTS
CTS
AT(
)
AF MHz
(DSP)
DT a
H25-26
€)) (GHz-DSP)
CTS
GHz-DSP
( 5GHz, 1GB)
H25 (b)D «a
H
CTS
H25 LHD
H26
(20r )

(.51 )

CTS

Ar
Ti  1keV 1
CTS
Ti
CXRS Ar
77 GHz
154 GHz
300 GHz
12 T T “I
10 r| f:'ozf-'-i 3 OFF A T2
’; v Gyro!rmhe.h_\_\ | N
:g osl |\/bym.m |
3 I
§ 06 Notch fiter k 7
% 04} ’ h U |
f l IJ}-
Pl WAL
Hl I | | Jl|i| A
0.0 L A L
760 765 770 775 78.0
Frequency (GH2)
LHD CTS
Ti 1 keV.
CTS
20ms-ON,
20ms-0FF
CTS
32

Probe ON

80.0 =

&
©
o

Frequency (GHz)
3
o

CTS

20-R(77GHz)
CTS

20-LL



Scattered radiation (a.u.)

(R.T.2)=(3.9,0,0.1) k, O

(3.9,0,0.2) 1BW
Z=0.1
Z=0.2
IBW ki,
df 40MHz
df~21-37MHz
1BW
10-4 . . X . ' [T
—— Probe ON
] et i K-
10 § 04 ) E
. L |'[ |.‘7:55
10 F | |‘ H‘!L 1.107 3
) 1V Via
107 F T?&s Ty
76872 |‘I ]
10° B U 1
3 Mz
10-9 L 1 1 L !
76.8 76.9 77.0 771 77.2
Frequency (GHz)
Bernstein
120dB
120dB
30dB

[in)
=
c
=
"
s
|
z
I
30+ i B
HETGHZK' E;\?4TSGHZ
7473GHz
A0 Y I I
740 745 75.0 755 76.0

Frequency (GHz)

HFSS

T77GHz  78GHz

154GHz

Yuusuke Yamaguchi, Teruo Saito,
Yoshinori Tatematsu et al., High-power
pulsed gyrotron for 300 GHz-band
collective Thomson scattering
diagnostics in the Large Helical
Device, Nuclear Fusion, , 55,
2015, 013002:1-10
DO1:10.1088/0029-5515/55/1/013002

K. Okada, M. Nishiura, S. Kubo et al.,
Development of Fast Steering Mirror
Control System for Plasma Heating and

Diagnostics, Review of Scientific
Instruments, , 85, 2014,
11E811:1-3

DO1:10.1063/1.4891044

M. Nishiura, S. Kubo, K. Tanaka et al .,
Spectrum response and analysis of
77-GHz  band collective Thomson
scattering diagnostic for bulk and
fast 1ions in LHD plasmas, Nuclear
Fusion, , 54, 2014, 023006:1-10

DOI:10.1088/0029-5515/54/2/023006

M. Nishiura, S. Kubo, K. Tanaka et al .,
Recent Progress of Collective Thomson
Scattering Diagnostic for LHD and
Design Study for JT-60SA, Proceedings
of The 5th International Workshop on

Far-Infrared Technologies
2014(IWFIRT2014), 2014,
5p-3:1-7

Masaki NISHIURA, Shin KUBO, Kenji
TANAKA et al., 70 GHz range notch
filter for microwave plasma
diagnostics, Plasma and Fusion
Research, , 8, 2013,
2402027:1-4

DO1:10.1585/pfr.8.2402027

S. Ogasawara, S. Kubo, M. Nishiura et
al., Optimization of Megawatt 77-GHz




Gyrotron operation for Application to
Collective Thomson Scattering in LHD,
Plasma and Fusion Research, , 8,
2013, 2402069:1-4
DO1:10.1585/pfr.8.2402069

M. Nishiura et al., Spectrum analysis
of 77GHz collective Thomson scattering
diagnostic in LHD, February 25-27,
Daejon, Korea

, LHD
JT-60SA ,
10 .
June 20, 2015,

M. Nishiura et al., Recent Progress of
Collective Thomson Scattering
Diagnostic for LHD and Design Study for
JT-60SA, The 5th International
Workshop on Far-Infrared Technologies
2014(IW-FIRT2014), March 5-7,

M. Nishiura et al., Progress on
collective Thomson scattering
diagnostic in the Large Helical Device,
40th  European Physical Society
Conference on Plasma Physics, July 1-5,
2013, Espoo, Finland

http://ww._ppl_k.u-tokyo.ac.jp

o

@

NISHIURA, Masaki

KUBO, Shin

TANAKA, Kenji

SHIMOZUMA, Takashi

®

SAITO, Teruo

TATEMATSU, Yoshinori



