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Effect of Alfven velocity on energetic ion transport due to wave-particle
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In deuterium plasma experiments, measurements of the total neutron emission
rate and the neutron emission profile can provide information on the confinement of energetic
particles inside the plasma.

A fast-response neutron detector is newly developed and used with the existing spatial distribution
of Alven eigenmodes and escaping energetic ion diagnostic. Simultaneous measurements of the spatial
distribution of Alven eigenmodes, escaping energetic ion flux, and the fast-response neutron
detector were carried out in discharges with different Alven speeds to study the effect of Alven
eigenmodes on energetic particle confinement.



X C—19. F—19—1, Z2—19 (58)

1. WFERAE SO &

B GF ORAIIZIE, MR & U COEKFE——FHKEEICERD TH DT V7 7 ki1
DRVWHUADBRMETH D, LI, TAZ 7RFAFICE > TSN =T VT = ild—
BCTHOITNANT 2V EAEE—RETAT7 7R F+OMEERICE ST, 77 7RO TAD
DET B ENfEENTWD, TA7 7RI FHERIZE DA O FE —BE~DZERA D
JRPT e BA R 2B Ted, TAT = VEAE— RICK 2707 7R 7P CiA A b % Bk
HFEERDT OB LR T 2 Z EDEETHSH, LL, BUTOERTIIT L7
FRANTEMBIRCTH D T T A~ %2AEKT D LT TERWED, TIL7 7R o g T %
AR I LT AT = VAT~ ROMENER 2RI~ < BAR bR T\, 2L, B
EIL, F—NRNTRA—HTHIETANT—AF L DOHE (Vip) /TAT 2 E (Va: B
GREICHEI L, 77 A BE OV FRICEH]) 281 X0 /hEWSEMAE (SR rF—A 4k
TNAY x CEAE RIIERRDIRICL > THIBTE %) Tl b, £ 2T, EEAEmAS
EERIF SIS CRRESND Ve, Va1 LD REWGS (=X —A 4 TV
UV UEAE— FMIZEBERTE D) I8, TATV = VEAE— FICL D@ R X — A 4 ik
() DIFE A7 — V3 ED K D222 2 iAW Td 5, KA Y )V EEE (L HD) 13,
TNAT 2 EAE— REEBERN X =R FOMAEHZMET D ETHF—RIA—FTHDHV
£p/ VAZOWTEAEDEROFIRTH 5 Vip/Va 23 1 X0 /N SV S TTER 8OO O 7
N7 7R OFEECTHD Vep/ Va1 LD KEWER BIGREZ FIFCVAz2/NhEL<T5) &
NN—=TEDLLEWVWHI AR > TS, 20D, LHD THLNLME., -2t A
T AR FEREE T VBT A Z L iE. ITER 2B A7V 7 7RI L 5 —BE~DEL
BAMOE—I7HEOTFHENZE S TERTHDL EZEZXOLND, THFE, NI 7I2B8 W TH, L EH)
W3 OFIINZEIZ L 5 3 RTHSHEIE O T VY = VEAE— RN Z O @ = %L X —ki 1
CIADNEBENTWDHZD, ST THDLLHDDOERIIEHTH D, iz, RIET T X<iZ
BWTH, 2016 2 TOOT) & TRIS) EOKFENZ X > TT7 VT = B S ALT. ],
Okamoto et al., “Resonant Absorption of Transverse Oscillations and Associated Heating
in a Solar Prominence. I. Observational Aspects” , 2015, The Astrophysical Journal,
809, 711, 7T = EIZ K D aw IR A ED TR Y | T = K E O EAE
M & BUR T EFEEMEOMIICE#RCTE 2 /R & 5,

2. MIEOHK

BWVEHECR LR REN S O N @R E Y v TF L —va VRIBV AT AEBE L, &
TRV —AF L T NT = VEAE— RRBRRDIRIZ L > THIBT 2BUTOEEOSRME (Ve
b/ VAT ED/INEN) EETRAX—A A T AT = UEAE— RONEBILIET 5 RS
FCORM (Vep,/ VAN 1T EDREWD) IZBWT, 7MY =V EAE— RICXDETRLX—
A F L DOEEDORA r— VBN ED X IR ZNERAENNCT B, i, P ofm L HBRA
U DOFHHFERZRES I 2 b — 3 U EAEDE T, AW Ve / VafiHIZDZ5T VT =
VEAE—- RICE DR RN T —A FUEETT IV EERT D,

3. WFED ik

BARBETAZRANWT 7 A<ERIZBNTUE, 77 XA~0/THTL 2R AERKE O
P RAESMZ T 5 2 & T, 7T X~NEO B RV X—h 1B UiA O 1EH & O DR
M EED Z LN HkD, BT RAT—RFICE > TT Y = EAE— RO S 7B
2 BERR O T VT = VA — ROZERSAT R R O KR =1L X — A 4 HGEHIER I,
PEFEHERZINZ 5 Z L T T A=WNEBICH LiAD 5TV 5 & T R /L X —hi - Ok DR+
EERET 5,

4. WFIEECR

He P, ALV THER TR AT DO EITo T2, VAT AL, @R
HHY > FL—% (EJ—410), LEFHEMEE (H7 19 5), #WEEFIGE 2 FF OB YR
2NN T — X WEZRTHER Lz, 1k AT ACHWLR TS LD b k&
VUFL—AREOLOERMAT ST, mEREICHT AREE —HEm < 95, HALKE
ORI il e -8R E I B T P E R R O JSE BUS EBR A FEE L 7o, EBR L O
Y7 avna 3SR R o — K2R REIE LY, LHDOT VY = VEATE
— REBRIZE W T 1 msec OIFEIDEREN H0BOND LI RV U FL—2REBEZRE LT, ¥
VFL—ARFEICOWNTI, BEEN2AF, BEER0. 6254 FL L,

Pz Lot s A7 52 LHDICHRIE L7, B & 0 7 LV EKSE B — LNEVE
KRBT T A= FMETT AT = VEAE— FRIEFEREZIToT, 7T = EFE— FOZEMS
i, BRET RN TR AR, LOP R EROR AL ZFH Lo, EARAAMR L —F—T



Witz W=7 v T = VEEE— ROZEMOMIZONTIL, SEEAE— NEffa— R Th D
KE A —7 ) v PESAFEFTCHESNIZAE 3D a— Rl atd, EMENe — %% 5
Too BTNV F—A F LV RHEEHITRIA T FRIRNZEEDN 52 5@ 2 F—hi 1 CiAD~D
EAFIE DN T, 16th Technical Meeting on Energetic Particles in Magnetic Confinement
Systems — Theory of Plasma Instabilities {23V T, “Energetic Particle Transport and
Loss Induced by Helically—trapped Energetic—ion—driven Resistive Interchange Mode in
the Large Helical Device” & BT DHHFREHEEIT T2, HEAES T VX —R T H K TR
DOFFRZEALIZ DN T, FEBRFER LT 2720, haA X7 AT = VEAE— NMEEZBE L
TEHOEBEE Y R 2 L— a3 VOB E T o T2, ST R —RLFE AR L EMEIC L D Em T
FNFX =R FHIEIAR DA T, Nuclear Fusion 38X O Plasma Fusion Research &IV Cifiy
a1 T O Lz, T OmRHIZ D o m s VX — R O ZE M AR AR DN T,
Plasma Physics and Controlled Fusion gElIZEB W T XA H L2, 20 2 OFEEIZBWT,
AR O R Z & AR EHER 2 W2 LHDICB T @ VX —hi 1M UiAD EBRO
WiEE LT, 3 7TRHIT I A~ - BGF2FERTBN T, “REAY DVEEEOEKFEFERIC
BT MR E B L X —hi P CIADIZEOHER “LET 2 HFREEZT-o 72, £,
LHDIZHT 2 M52 O 7o @ = foLv X — A A bl SRR AR ) Fr 08 5 2. % i\ = v
X T UEIEA~D BRI T HREICHOWT, HARYHEZEE 7 6 MERKEIZEB VT,
KA I NVIEBIZBT AR RNVTX —A T VR EMRIC L D Em= R — A F il
DOWFFE” & T DR FRE AT T2,

R FEERICBIT DR = RNV X — A 4 VR BT ) FIAR L EES B L 2B Ic kW
T, PP REROFEMZ (L EZRE Lz, =RV X —h 248D 1 AE AFIRESAICBWTH
R AT o Too WFREHONARITHE-SE | Nuclear Fusion EICB W Tl A R L7z, £D
% RSB T 27 vy = U EA T — RERAREIZIBW T, RFRE T Lot
VAT DRV PR REARORRE R R TR X —A AT e —T % ok
TR X—A A RO Z RIS Lz (K1), @ 3v X —hi 7 bk SR AR )
PR EMEIC LD RV X —RL eI B 2 B C. The 28th TAEA Fusion Energy
Conference |23 T, “A Comprehensive Study of Energetic Particle Transport Due to
Energetic Particle Driven MHD Instabilities in LHD Deuterium Plasmas” &/ L 7= DBEIEHR
%17\, Nuclear Fusion FEICBWTimX A L7-, F7-. HEIGIREMERICRB T 22507
VT = VEETE— RIZ LD E TRV X —R s AT 247V . 17th TAEA Technical Meeting on
Energetic Particles and Theory of Plasma Instabilities in Magnetic Confinement Fusion
IZF8U VT, “Energetic Ion Transport due to Energetic Particle Continuum Mode in Deuterium
LHD Plasmas” & BH L 7= OEERFE 21TV, Nuclear Fusion &~ X 21TV . HIDSHE LT,
F7-. LHDIZBITFA2ET R —HFH CIADDOREIZ DOV T, International Conference
on Frontiers of Physics—2022 |23V T, “Energetic Particle Confinement Study Using
Integrated Neutron Diagnostics in the Large Helical Device Deuterium Plasmas” &/&H L7~
OUEBEEZITo72, BT F—hiFH CIADWIIEZ D 7-3% L “Progress on Integrated
Neutron Diagnostics for Deuterium Plasma Experiments and Energetic Particle Confinement
Studies in the Large Helical Device During the Campaigns from FY2017 to FY2019” 73,
7T A< AT B2 9RFERCEIG®RIEN T, o, AREE S e P e EH OBFZER R
WZHDOWTC, ZET—~ “BRBE T T A~ WO =d o EMre i 3HRlor R ©202 1
HE HIR e o r VX —3EGhE BHFEESE L,

[#164286, B=0.99 T (CCW), R,,=3.90 m|

by (10°T)
20~50 kHz 0.

1.0
5,(10"nis) o8

0.6F
1.0
Fewo_10 (V) g 5E

}i

Neutron fluctuation\ |

! |
. ———
E:40~150 keV, x:~30 degrees|

0.0 L | L 1 1 | L 1 1
356 358 360 362 364 3.66

Time (s)

K1 7Tz EHAE— RAA—R MNEAREOR TRV —A Utk ol BB a7
—T7THRA L7271y = U EA T — FOMKIEENIREE, B  AFRE TR Loty &



T LE WA RO SR O EREREMS T, FTE Bk —A( 4T un—7
Z AV EEELE 2 b OB S T R LR —ROBRZE(, TV = B E— FORSIEEIE

ME DR 72 RIZAE S | P RAROBD ERERET RNV X — A F U _O LA DB
=i,



6 6 5 3

Ogawa K. Isobe M. Sugiyama S. Matsuura H. Spong D.A. Nuga H. Seki R. Kamio S. Fujiwara 60
Y. Yamaguchi H. Osakabe M. LHD Experiment group
Energetic particle transport and loss induced by helically-trapped energetic-ion-driven 2020

resistive interchange modes in the Large Helical Device

Nuclear Fusion

112011 112011

DOl
10.1088/1741-4326/ab6da0

OGAWA Kunihiro [1SOBE Mitsutaka OSAKABE Masaki

16

Progress on Integrated Neutron Diagnostics for Deuterium Plasma Experiments and Energetic
Particle Confinement Studies in the Large Helical Device During the Campaigns from FY2017 to
FY2019

2021

Plasma and Fusion Research

1102023 1102023

DOl
10.1585/pfr.16.1102023

Ogawa K Isobe M Sugiyama S Spong D A Sangaroon S Seki R Nuga H Yamaguchi H Kamio S 63
Fujiwara Y Kobayashi M I Jo J Osakabe M
Characteristics of neutron emission profile from neutral beam heated plasmas of the Large 2021

Helical Device at various magnetic field strengths

Plasma Physics and Controlled Fusion

065010 065010

DOl
10.1088/1361-6587/abf575

Ogawa K. Isobe M. Nuga H. Kamio S. Fujiwara Y. Kobayashi M.l. Sangaroon S. Takada E. 61
Seki R. Yamaguchi H. Murakami S. Jo J. Osakabe M.
A study of beam ion and deuterium?deuterium fusion-born triton transports due to energetic 2021

particle-driven magnetohydrodynamic instability in the large helical device deuterium plasmas

Nuclear Fusion

096035 096035

DOl
10.1088/1741-4326/ac0d8a




Ogawa K. Isobe M. Nuga H. Seki R. Ohdachi S. Osakabe M. 78

Evaluation of Alpha Particle Emission Rate Due to the p-<sup>11</sup>B Fusion Reaction in the 2022
Large Helical Device

Fusion Science and Technology 175 185

DOl
10.1080/15361055.2021.1973294

Ogawa K. Isobe M. Sangaroon S. Takada E. Nakada T. Murakami S. Jo J. Zhong G. Q. Zhang 31
Yipo Tamaki S. Murata I.

Time-resolved secondary triton burnup 14 MeV neutron measurement by a new scintillating fiber 2021
detector in middle total neutron emission ranges in deuterium large helical device plasma
experiments

AAPPS Bulletin 20

DOl
10.1007/s43673-021-00023-2

2020

K. Ogawa, M. lIsobe, S. Sangaroon, D. A. Spong, H. Matsuura, H. Nuga, R. Seki, S. Kamio, Y. Fujiwara, H. Yamaguchi, M.

Kobayashi, J. Jo, and M. Osakabe

76

2021




K. Ogawa, M. lIsobe, S. Sugiyama, H. Matsuura, D. A. Spong, H. Nuga, R. Seki, S. Kamio, Y. Fujiwara, T. Nishitani, M.
Osakabe, and LHD Experiment Group

Energetic Particle Transport and Loss Induced by Helically-trapped Energetic-ion-driven Resistive Interchange Mode in the
Large Helical Device

16th Technical Meeting on Energetic Particles in Magnetic Confinement Systems - Theory of Plasma Instabilities

2019

K. Ogawa, M. lIsobe, S. Kamio, Y. Fujiwara, S. Sangaroon, R. Seki, H. Nuga, H. Yamaguchi, M. I. Kobayashi, and M. Osakabe

A Comprehensive Study of Energetic Particle Transport Due to Energetic Particle Driven MHD Instabilities in LHD Deuterium
Plasmas

The 28th IAEA Fusion Energy Conference (FEC 2020)

2021

K. Ogawa, M. lIsobe, S. Kamio, H. Nuga, R. Seki, S. Sangaroon, H. Yamaguchi, Y. Fujiwara, E. Takada, S. Murakami, J. Jo, and
M. Osakabe

Energetic lon Transport due to Energetic Particle Continuum Mode in Deuterium LHD Plasmas

17th 1AEA Technical Meeting on Energetic Particles and Theory of Plasma Instabilities in Magnetic Confinement Fusion

2021

Kunihiro Ogawa, Mitsutaka Isobe, Siriyaporn Sangaroon, Hideo Nuga, Ryosuke Seki, Shuji Kamio, Eiji Takada, and Masaki
Osakabe

Energetic Particle Confinement Study Using Integrated Neutron Diagnostics in the Large Helical Device Deuterium Plasmas

International Conference on Frontiers of Physics -2022 (ICFP-2022)

2022




Sangaroon Siriyaporn Fan Tieshuan Zhang Yimo

Development of Neutron Energy Spectrometer in Large Helical Device

2019

K. Ogawa, M. lIsobe, H. Nuga, R. Seki, S. Ohdachi, and M. Osakabe

Evaluation of alpha particle emission rate due to p-11B fusion reaction in the Large Helical Device

IEEE Pulsed Power Conference & Symposium on Fusion Engineering

2021

https://ww-app.nifs.ac.jp/cgi-bin/people/member.cgi?id=ogawa_kunihiro




Korea Institute of Fusion
Energy

Oak Ridge National Laboratory

Institute of Plasma Physics

Max Planck Institute for
Plasma Physics




