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Spectroscopic study of W ions has been carried out for establishment of ion
density evaluation method and technical development toward transport study. In LHD the density of W
ions was evaluated from number of injected W particles and radial profiles of W EUV spectra, and
theoretical model of the emission coefficient of W ions was optimized. The density evaluation method
was established for Zn-like W44+, Cu-like W45+, and W24+-W26+ identified in the pseudo-continuum
spectra. A C-R model was constructed for intensity analysis of measured magnetic forbidden lines
(M1) of W ions, and densities of W26+ and W27+ ions was evaluated as a pioneering work. In EAST
tokamak with full W divertor radial profiles of EUV spectra were successfully measured with
high-time resolution of 10-20ms by installing a CMOS detector. The transport study of W ions was
thus ready. In addition, a multi-fiber-channel visible spectrometer system was newly installed on
EAST for observation of M1 transitions of W ions.
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S.Morita, T.Oishi, D.Kato, M.Goto, I.Murakami and L.Zhang

Observation of magnetic dipole (M1) forbidden lines in fusion plasmas and its contribution to atomic physics and burning
plasma diagnostics

AAPPS-DPP2022 (6th APCPP)

2022
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T.Oishi, S.Morita, D.Kato, I.Murakami, H.A.Sakaue, Y.Kawamoto, T.Kawate and M.Goto

Spectroscopic study on the effect of tungsten impurity accumulation on edge tungsten transport in the Large Helical Device

25th Plasma Surface Interaction

2021

Y.Kawamoto, M.Goto, S.Morita, T.Oishi and T.Kawate

Effect of impurity on effective ion charge Zeff measurement in LHD

30th International Toki Conference

2021

T.Oishi, M.Kobayashi, K.Mukai, S.Morita, M.Goto, Y.Kawamoto, T.Kawate, S.Masuzaki, Y.Hayashi, C.Suzuki, G.Kawamura,
H.Takahashi, G.Motojima and R.Seki

Spatial Profiles of NeVI-NeX Emission in ECR-heated Discharges with Divertor Detachment Induced by RMP Application and Ne
Gas Puffing in the Large Helical Devices

30th International Toki Conference

2021
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D. Kato, H. A. Sakaue, I. Murakami, M. Goto, T. Oishi, N. Tamura, S. Morita

Assessment of W transport in LHD core plasmas with visible forbidden lines of highly charged W ions

28th 1AEA Fusion Energy Conference

2020

Y.Kawamoto, S_Morita, M.Goto and T.Oishi

Qualitative Improvement of Zeff Diagnostic Based on Visible Bremsstrahlung Profile Measurement by Changing Observation Cross
Section in LHD

29th International Toki Conference

2020

T.Oishi, S.Morita, M.Kobayashi, K.Mukai, G.Kawamura, S.masuzaki, Y.Hayashi, C.Suzuki, Y.Kawamoto and M.Goto

EUV and VUV spectra of Nelll-NeX line emissions observed in the impurity gas-puffing experiments of the Large Helical Device

29th International Toki Conference,

2020

I _Murakami, D.Kato, T.Oishi, M.Goto, Y.Kawamoto, C.Suzuki, H.A.Sakaue, S_Morita

Progress of tungsten spectral modeling for ITER edge plasma diagnostics based on tungsten spectroscopy in LHD

24th Plasma Surface Interaction

2020




T.0ishi, S.Morita, D.kato, I.Murakami, H.A.Sakaue, Y.Kawamoto and M.Goto

Identification of Forbidden Emission Lines from Highly lonized Tungsten lons in VUV Wavelength Range in LHD for ITER Edge
Plasma Diagnostics

24th Plasma Surface Interaction

2020

Shigeru MORITA

A particular method for measuring low edge ion temperature based on VUV spectroscopy

2019 Post-CUP Workshop & JSPS-CAS Bilateral Joint Research Projects Workshop

2019

Shigeru MORITA, Hongming ZHANG, Tetsutaro OISHI, Motoshi GOTO, Yasuko KAWAMOTO, Masahiro KOBAYASHI and Suguru MASUZAKI

Edge island expansion and core impurity reduction at detached plasma formation in LHD

12th Asia Plasma and Fusion Association Conference

2019

Shigeru MORITA, Chunfeng DONG, Ling ZHANG, Tetsutaro OISHI, Keisuke FUJII, Motoshi GOTO, Masahiro HASUO, Daiji KATO, Yasuko
KAWAMOTO, Izumi MURAKAMI, Nobuyuki NAKAMURA and Hiroyuki SAKAUE

Recent progress on identifications of spectral lines from tungsten ions in low and high ionization stages using laboratory
plasmas for fusion research and its application to plasma diagnostics

International Conference on Atomic, Molecular, Optical and Nano Physics with Applications

2019




Tetsutaro OISHI, Shigeru MORITA, Masahiro KOBAYASHI, Gakushi KAWAMURA, Yasuko KAWAMOTO and Motoshi GOTO

Study of impurity transport in deuterium and hydrogen plasmas in the edge stochastic magnetic field layer of Large Helical
Device

46th EPS Conference on Plasma Physics

2019

Masahiro KOBAYASHI, Shigeru MORITA, Tetsutaro OISHI, Yuki TAKEMURA, Yuki HAYASHI, Ichihiro YAMADA, Yoshiro NARUSHIMA,
Kiyofumi MUKAI, Ryohsuke SEKI, TokihikoTOKUZAWA, Suguru MASUZAKI and Kenji TANAKA

Fuel species effects on impurity radiation and energy confinement time in detachment discharges with RMP application in LHD

22nd International Stellarator Heliotron Workshop

2019

Daiji KATO, Shota ERA, Hiroyuki SAKAUE, lzumi MURAKAMI, Motoshi GOTO, Tetsutaro OISHI, Shigeru MORITA, Keisuke FUJII and
Nobuyuki NAKAMURA

Visible M1 line emission of highly charged tungsten ions in LHD core plasmas

28th International Toki Conference

2019
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2019

Shigeru Morita, Chunfeng Dong, Daiji Kato, Yang Liu, Ling Zhang, Zhengying Cui, Motoshi Goto, lzumi Murakami and Tetsutaro
Oishi

Quantitative analysis on tungsten spectra of W6+ to W45+ ions

24th International Conference on Spectral Line Shapes (24th ICSLS) 17-22 June, 2018 Dublin City University, Dublin Ireland

2018

Shigeru MORITA, Yang LIU, lzumi MURAKAMI, Tetsutaro OISHI and Motoshi GOTO

Evaluation of photon emission coefficients in tungsten UTA transitions using LHD plasmas

7th Atomic and Molecular Processes in Plasma (AMPP2018), ASIPP, Hefei, Anhui, China, 24 - 26 July 2018

2018




S.Morita, T. Oishi, X.L. Huang, H.M. Zhang, M. Goto, Y. Kawamoto, M. Kobayashi and Y. Liu

Unique impurity control based on the intrinsic nature of LHD plasmas generated with external magnetic coil system

ITC27 & APPTC2018, Ceratopia Toki, Toki 509-5121, Gifu, Japan, 19-22 November 2018

2018

D.Kato, S.Era, H.A. Sakaue, I.Murakami, M.Goto, T.Oishi, C.Suzuki, N.Nakamura and S.Morita

Modeling for emission line spectra of tungsten highly charged ions and its applications to tungsten measurements for fusion
plasmas

The 13th International Symposium on Electrom Beam lon Source and Traps (EBIST-2018), Fudan University, China, 23-27 October
2018

2018

Y. Liu, S. Morita, T. Qishi and M. Goto

Effect of neutron and gamma-ray on charge-coupled device for vacuum/extreme ultraviolet spectroscopy in deuterium discharges
of Large Helical Device

22nd International Conference on High-Temperature Plasma Diagnostics (HTPD), San Diego, California, USA, 16-19 April 2018

2018

N.Nimavat, M.Goto, T.Oishi and S.Morita

Polarization measurement of hydrogen Lyman-alpha in the Large Helical Device

24th International Conference on Spectral Line Shapes (24th ICSLS) 17-22 June, 2018 Dublin City University, Dublin Ireland

2018




T.Oishi, S.Morita, S.Y.Dai, M.Kobayashi, G.Kawamura, Y.Liu, M.Goto

Doppler profile diagnostics on VUV spectra for the impurity ion temperature in edge plasmas of Large Helical Device

24th International Conference on Spectral Line Shapes (24th ICSLS) 17-22 June, 2018 Dublin City University, Dublin Ireland

2018

N.Nimavat, M.Goto, T.Oishi and S.Morita

Study of Lyman-alpha line polarization due to anisotropic electron collisions in LHD plasma

ITC27 & APPTC2018, Ceratopia Toki, Toki 509-5121, Gifu, Japan, 19-22 November 2018

2018

M.Goto, H.Uyama, T.Ogawa, K.Matra, G.Motojima, T.Oishi, S_Morita

Dependence of plasma parameters in hydrogen pellet ablation cloud on the background plasma conditions

ITC27 & APPTC2018, Ceratopia Toki, Toki 509-5121, Gifu, Japan, 19-22 November 2018

2018

Y.Kawamoto, M.Goto, S_Morita, T.Oishi

Effective ion charge diagnostic for the LHD plasma

ITC27 & APPTC2018, Ceratopia Toki, Toki 509-5121, Gifu, Japan, 19-22 November 2018

2018




T.Oishi, S.Morita, M.Kobayashi, G.Kawamura, Y.Liu, M.Goto

Effect of deuterium plasmas on carbon impurity transport in the edge stochastic magnetic field layer of Large Helical Device

27th 1AEA Fusion Energy Conference (FEC 2018), Gandhinagar, India, 22-27 October 2018
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N.Nimavat, M.Goto, T.Oishi, S.Morita

Measurement of Lyman-a line polarization for a study of anisotropy in the electron velocity distribution function
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Shigeru MORITA, Tetsutaro OISHI, Motoshi GOTO, Xianli HUANG, Yang LIU, lzumi MURAKAMI, Kato DAIJI, Hiroyuki SAKAUE

VUV, EUV and X-ray spectroscopy in the Large Helical Device

International Conference on Research and Applications of Plasmas

2017

S.Morita, L.Q.Hu, Y.K.Oh, M.Xu, D.Raju, Y.Kamada, N.Ashikawa, M.lIsobe, D.Kato, Y.Kishimoto, S.Ohdachi, S.Sakakibara, Y.Todo

Fusion research and international collaboration in Asian region

The 11th Asia Plasma and Fusion Association Conference & The 26th International Toki Conference

2017

Y. Liu, S. Morita, T. Oishi, I. Murakami, M. Goto, X.L. Huang, H.M. Zhang

Determination of tungsten ion density in Large Helical Device using unresolved transition array at 27-34&Aring;

International Conference on Research and Applications of Plasmas

2017

Xianli Huang, Shigeru Morita, Tetsutarou Oishi, Motoshi Goto, Yang Liu

Analysis of tungsten transport in core plasmas of LHD based on space-resolved EUV spectroscopy

International Conference on Research and Applications of Plasmas

2017




Y. Liu, S. Morita, T. Oishi, M. Goto, X.L. Huang

Observation of tungsten line emissions in wavelength range of 10-500 &Aring; in the Large Helical Device

The 11th Asia Plasma and Fusion Association Conference & The 26th International Toki Conference

2017

Tetsutarou OISHI, Shigeru MORITA, Xianli HUANG, Yang LIU, Motoshi GOTO

Response of plasmas to tungsten pellet injection in neutral beam heated discharges in Large Helical Device

The 11th Asia Plasma and Fusion Association Conference & The 26th International Toki Conference

2017

L. Zhang, J. Huang, S. Morita, X.Z. Gong, J.P. Qian, Z. Xu, C.R. Wu, X.D. Yang, Y.M. Duan, F. Ding, Z. Sun, Y.W. Sun, X.J.
Wang, Z.W. Wu, J.L. Chen, L.Q. Hu, X.D. Zhang

Tungsten control in long pulse H-mode discharge on EAST

59th American Physical Society Division of Plasma Physics Conference

2017

L. Zhang, S. Morita, X.Z. Gong, Z. Xu, X.D. Yang, Y.W. Sun, Y.M. Duan, Z. Sun, J. Huang, L. Wang, F. Ding, Q. Zang, H.Q.
Liu, Y. Liu, G.S. Xu, Z.W. Wu, J.L. Chen, L.Q. Hu, Y.F. Liang, X.D. Zhang

Experimental approaches to control the tungsten accumulation in long-pulse H-mode discharges in the EAST tokamak

The 11th Asia Plasma and Fusion Association Conference & The 26th International Toki Conference

2017




S. Morita, H.M. Zhang, T. Oishi, X.L. Huang, Y. Liu, M. Goto

Island formation in stochastic magnetic field layer during RMP-triggered detached plasmas of LHD

11th A3 Foresight Program Seminar

2017

T. Oishi, S. Morita, S.Y. Dai, M. Kobayashi, G. Kawamura, X.L. Huang, Y. Liu, M. Goto

Dependence of carbon impurity flow in the edge stochastic magnetic field layer of LHD on the magnetic field configuration

11th A3 Foresight Program Seminar

2017

Y. Liu, S.,Morita, T.,0ishi, I.,Murakami, M.,Goto, X.L.,Huang, H.M.,Zhang

Determination of tungsten ion density in LHD using unresolved transition array at 27-34 &Aring;

11th A3 Foresight Program Seminar

2017

X.L. Huang, S. Morita, T. Oishi, M. Goto, Y. Liu

Analysis of impurity transport at different magnetic configurations in LHD based on impurity pellet injection and space-
resolved EUV spectroscopy

11th A3 Foresight Program Seminar

2017




D. Kato, M. Goto, T. Oishi, S. Morita, H.A. Sakaue, I. Murakami, N. Nakamura, K. Fujii, X.-B. Ding, C.-Z. Don

lon fractional abundance measurements of highly charged Wg+ ions based on visible M1 lines

11th A3 Foresight Program Seminar

2017

Z.Y. Cui, K. Zhang, S. Morita, X.Q. Ji, Y. Xu, X.T. Ding, P. Sun, J.M. Gao, C.F. Dong, D.L. Zheng, Y.G. Li, M. Jiang, D. LI,
S.D. Song, L.M. Yu, W.L. Zhong, Z.B. Shi, B.Z. Fu, P. Lu, M. Huang, B.S. Yuan, Yi Liu, Q.W. Yang

Study of impurity transport in the HL-2A ECRH L-mode plasmas with radically different ECRH power depositions

11th A3 Foresight Program Seminar

2017

S. Morita

Summary abstract of presentation at 11th APFA & 26th ITC entitled fusion research and international collaboration in Asian
region

12th A3 Foresight Program Seminar

2017

T. Oishi, S. Morita, S.Y. Dai, M. Kobayashi, G. Kawamura, Y. Liu, M. Goto

Spectroscopic study of carbon impurity flow in the edge stochastic magnetic field layer of Large Helical Device

12th A3 Foresight Program Seminar

2017




Y. Liu, S. Morita, T. Oishi, M. Goto, X.L. Huang

Neutron and gamma-ray effects on charge-coupled device during deuterium discharges in Large Helical Device

12th A3 Foresight Program Seminar

2017

Chunfeng Dong, Zhengying Cui, Shigeru Morita, Ping Sun, Kai Zhang, Lei Feng, Dianlin Zheng

Progress in impurity study based on EVU spectrometers in HL-2A

12th A3 Foresight Program Seminar

2017

L. Zhang, S. Morita, Z. Xu, X.D. Yang, X.Z. Gong, Y.M. Duan, Y. Yuan, Z. Sun, F. Ding, J. Huang, Y.W. Sun, T.Ohishi, Z_.W.
Wu, L.Q. Hu, G.S. Xu, X.D. Zhang

Tungsten control in long-pulse H-mode discharges in EAST tokamak

12th A3 Foresight Program Seminar

2017

LHD 1/1

2018




27-34 UTA LHD

2018

LHD

2018

2018

S.Morita, L.Q.Hu, Y.K.Oh, N.Ashikawa, M.lsobe, D.Kato, S.Ohdachi, S.Sakakibara, Y.Tod

Progress of International Collaboration among China, Japan and Korea on Plasma Physics based on A3 Foresight Program
Collaboration - Critical Physics Issues Specific to Steady State Sustainment of High-Performance Plasmas -

Joint 13th Asia Pacific Physics Conference and 22nd Australian Institute of Physics Congress ( )

2016




X. L. Huang, S. Morita, T. OQishi, I. Murakami, M. Goto, H. M. Zhang, Y. Liu

Formation of impurity transport barrier in LHD plasmas with hollow density profile

26th 1AEA Fusion Energy Conference ( )

2016

T. Oishi, S. Morita, S. Y. Dai, M. Kobayashi, G. Kawamura, X. L. Huang, H. M.Zhang, Y. Liu, M. Goto

Observation of Carbon Impurity Flow in the Edge Stochastic Magnetic Field Layer of Large Helical Device and its Impact on
the Edge Impurity Control

26th 1AEA Fusion Energy Conference ( )

2016

D. Kato, H.A Sakaue, I. Murakami, M. Goto, T. Oishi, K. Fujii, N. Nakamura, S. Morita

Observation of visible forbidden lines of tungsten highly charged ions in LHD core plasmas and its application to ion
distribution analysis

26th 1AEA Fusion Energy Conference ( )

2016

Z.Y. Cui, K. Zhang, S. Morita, X.Q. Ji, Y. Xu, X.T. Ding, W.L. Zhong, L.M. Yu, P. Sun, C.F. Dong, B.Z Fu, P. Lu, S.D. Dong,
Q-W. Yang, X.R. Duan

Study of impurity transport in the HL-2A ECRH plasmas with MHD instabilities

26th 1AEA Fusion Energy Conference ( )

2016




L. Zhang, S. Morita, Z. Xu, P. F. Zhang, T. Ohishi, W. Gao, J. Huang, X. D. Yang, Z. W. Wu, F. Ding, H. L. Zhao, Q. Zang, H.
Q. Liu, Y. M. Duan, L. Q. Hu, J. L. Chen

Suppression of tungsten accumulation during Type-1 ELM H-mode by lower hybrid wave heating in the EAST tokamak

22nd International Conference on Plasma Surface Interactions in Controlled Fusion Devices ( )

2016

Tetsutarou Oishi, Shigeru Morita, Xianli Huang, Hongming Zhang, Yang Liu, Shuyu Dai, Masahiro Kobayashi, Gakushi Kawamura,
Motoshi Goto

Effect of Impurity Source Locations on Up-Down Asymmetry in Impurity Distributions in the Ergodic Layer of Large Helical
Device

22nd International Conference on Plasma Surface Interactions in Controlled Fusion Devices ( )

2016

T. Oishi,, S. Morita, X. L. Huang, H. M. Zhang, Y. Liu, M. Goto

A STUDY OF WI-WVII LINE EMISSIONS FROM LOW-IONIZED TUNGSTEN IONS IN LARGE HELICAL DEVICE

10th International Conference on Atomic and Molecular Data and Their Applications ( )

2016

L. Zhang, S. Morita, Z. Xu, P. F. Zhang, T. Ohishi, X.D. Yang, W. Gao, J. Huang, Y.J. Chen, Z.W. Wu, J.L. Chen, L.Q. Hu

Extreme Ultraviolet Spectrometers for Measurement of Tungsten Spectra on EAST

30th Meeting of the International Tokamak Physics Activity (ITPA) Topical Group on Diagnostics ( )

2016




H. M. Zhang, S. Morita, T. Oishi, M. Goto, X. L. Huang, Y. Liu

Observation of magnetic island based on edge impurity profile measurement during plasma detachment in LHD using space-
resolved EUV spectroscopy

21th American Physical Society Meeting, High-Temperature Plasma Diagnostics ( )

2016

Y. Liu, S. Morita, T. Oishi, M. Goto, X. L. Huang, H.M. Zhang

Up-down asymmetry measurement of tungsten distribution in Large Helical Device using two EUV spectrometers

21th American Physical Society Meeting, High-Temperature Plasma Diagnostics ( )

2016

X. L. Huang, S. Morita, T. OQishi, I. Murakami, M. Goto, H. M. Zhang, Y. Liu

Analysis of Al and Fe transport coefficients in LHD core plasmas based on space-resolved EUV spectroscopy

58th Annual Meeting of the APS Division of Plasma Physics ( )
2016
D. Kato, H.A. Sakaue, I. Murakami

Spectroscopic studies on tungsten highly charged ions in the LHD

6th The Physics at Electron Beam lon Traps and Advanced Research Light Sources (PEARL2016) ( )

2016




D. Kato, K. Fujii, M. Goto, I. Murakami, N. Nakamura, T. Oishi, H. A. Sakaue, N. Tamura, S. Morita

Atomic Data Research for Visible M1 Line Emission of Ground-State Highly Charged Tungsten lons in Plasma

10th International Conference on Atomic and Molecular Data and Their Applications (ICAMDATA2016) (

2016

D. Kato and N. Nakamura

Population trapping: the mechanism for the lost resonance lines in Pm-like ions

18th International Conference on Physics of Highly Charged lons (HC12016) ( )
2016
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