ANNUAI(.) REPORT
F
NATIONAL INSTITUTE
FOR |
FUSION SCIENCE

April 2003-March 2004

October 2004

NATIONAL INSTITUTE FOR FUSION SCIENCE

Address : Oroshi-cho, Toki-shi, Gifu-ken 509-5292, JAPAN
Phone : +81-572-58-2222 '
Facsimile : +81-572-58-2601

Homepage on intermet : URL = http://www.nifs.ac.jp/



Editorial Board
Namba, C., Sakamoto, R., Tanaka, M.Y,, Yokoyama, M.

<Editorial Office Staff> Kohmoto, Y., Hashimoto, K.

Inquiries about copyright should be addressed to the Research Information Center,
National Institute for Fusion Science, Oroshi-cho, Toki-shi, Gifu-ken 509-5292 Japan.
E-mail: bunken @nifs.ac.jp

<Notice about photocopying>

In order to photocopy any work from this publication, you or your organization must obtain
permission from the following organizaion which has been delegated for copyright for clearance by the
copyright owner of this publication.

Except in the USA
Japan Academic Association for Copyright Clearance (JAACC)
6-41 Akasaka 9-chome, Minato-ku, Tokyo 107-0052 Japan
Phone: 81-3-3475-5618 FAX: 81-3-3475-5619 E-mail: jaacc @mid.biglobe.ne.jp

In the USA
Copyright Clearance Center, Inc.
222 Rosewood Drive, Danvers, MA (01923 USA
Phone: 1-978-750-8400  FAX: 1-978-646-8600

Printed in japan, ISSN 0917-1185




Contents

I.  National Institute for Fusion Science in April 2003 ~ March 2004...........ooriiiiiiiniinen
II. Research ACHVILIES ...
1. Large Helical Device (LHD) PrOJECE ...c.covoiiieieeeeieeeieeeeeeeete et smrb s
1-1. LHD EXPEIIMENL c..uiiteieiiiee et et ee e emente st me s e me s aebeemeam e reemene
(1) Overview of LHD EXPENMENt .........coooooiiieeieieieieee et ee st e eee e
(2) LHD Physics Experiments ........c...ccooeeeieienennnene e bbb
§1.  High W, Operationin LHD.............. et e et et e e arene
§2.  Density Limit Studies in LHD .......ccoveieeieeeeccec e
§3.  Confinement Property of Gas-Fuelled High-Density LHD Plasmas ............
§4.  Boronization and High Density Plasmas.........cccoeoienrinnieciniiciniccr e
§5.  Influence of Wall Recycling on the Thermal Stability and Density Limit ..,
§6. Extended International Stellarator Confinement Database and a
Provisional Scaling of Energy Confinement Time.........ccovvvienniiiiinieeenene.
§7. New LHD Confinement Scaling Laws for NBI-Heated Gas-Puffing
Plasmas on LHD ..ot
§8.  Comparison of Confinement Degradation in High Density and Particle
Transport between Tokamak and Helical ...
§9.  Experimental Reconstruction of Helical Plasma Equilibria in LHD ............
§10. Reduction of Electron Heat Diffusivity Induced by Edge Cooling

§11. Observation of Nonlocal Electron Temperature Rise in the LHD .
Plasma Right after a Tracer-Encapsulated Solid Pellet Injection .................
§12.  Electron Heat Transport Study by MECH in NBI Plasmas ..........................
§13. B Dependence of MHD Activities in LHD .....covcuernierieeieicccecceeecee e,
§14. Magnetic Axis Shift in Finite Beta Plasma of LHD .......cccooeeiiminiiiinnn.
§15. The Effect of the Elongated Configurations on Shafranov Shift ..................
§16. The Effect of Net Toroidal Current on Shafranov Shift ........oocvevevveennnn, e
§17. Measurement of Pressure Profile and Pressure Anisotropy by Magnetic
MEASUTEINENES ..ivvevevriiiiirissis ittt e e st et ste et e e ae et emr e seneean e e e errares
§18. Behavior of Toroidal Current and Other Plasma Parameters in
Termination of Discharges in LHD ...,
§19. Comparative Study of MHD Instabilities in LHD and JT-60U
— Instability at +~0.5 during Counter-NB — ..o
§20. Configuration Dependence of Energetic Ion Driven Alfvén Eigenmodes
in the Large Helical DeVICe............c.ocvveivievierecceereee e st snesns s
§21. Confinement and MHD Stability of a Plasma in a New Magnetic
Configuration with Very Low Rotational Transform...........oceevvevieenieeninennns
§22. Observation of Doublet Equilibrium in LHD ...,
§23. Experiments of Magnetic Island Formation.........c.oocoiiiioiiiniii
§24. Bifurcation of Equilibria with and without a Large Island in the LHD ........
§25. Development of Magnetic Island in the Strongly Inward Shifted
CONAIZUIALION. .....oiciiiiiieiir ittt b e e eebe e e ebeeeree s
§26. Measurement of Magnetic Field Accompanied by Varying Magnetic
Island in LHD ..ot n s s e e snsba s s
§27. Estimetion of Island Width by Magnetic Diagnostics in LHD .....................
§28. Observation of Magnetic Field for Disappearance of Magnetic Island
INHID Lot e et et et e s et et e et e e e e anenean
§29. Electron Temperature Profiles with Bulged Regions around the 1=1
MaAgnetic SUTTACE ....occiiiriiiiin ettt e b s



i

§30.
§31.
§32.
§33.
§34.
§35.
§36.
§37.
§38.
§39.
§40.
§41.
842,

§43.

§44.
§45.

§46.
§47.
§48.
§49.
§50.
§51.
§52.
§53.
§54.
§55.
§56.

§57.
§58.

§59.

§60.
§61.

Control of the Radial Electric Field Shear by Modification of the Magnetic

Field Configuration in LHD ......ccoviiiiriiee i 34
Transition Characteristics to High-Te-State by Additional ECH on NBI
Sustained PLASMAS ..o e 35
Electron Heat Transport Study by MECH in EC Heated High Temperature
PLASITIAS ...eei e 36
Analysis of the Radial Electric Field (Electron Root) and its Impact on

Plasma Confinement in LHD ... 37
Study on Electron Heating and Current Drive by Electron Bernstein

WV AVEE 1ttt ieeieiriessinrrs e e rtbe vt eesiec e sae s e e aec e s s e e e s e er ek emne e smees e s en e e e e e et 38
Electron Cyclotron Current Drive near the First Harmonic ECR Using
Ordinary WaVES .....ociiciieninieerrenne e anssesseeseesssrssess e st esnsessesnerssessmsssnesnnes 39
Optimization of Incident Wave Polarization for ECRH Using 82.7 and

BAGHZ SYSIEIM et 40
High-lon Temperature Experiments with High-Z Plasmas in LHD ............. 41
Edge Plasma Control by LHID ... 42
Particle Flux Profiles on the LID Head ..o 43
Relationship between Magnetic Field Structure and Plasma Density

Profile in LHD Edge Region......cccoovvveiciirenieneecvenesrnenervannrer s s 44
Characterization of the LHD Edge & Divertor Plasma by Ion Sensitive

Probe Measurement.........coccoiiniiniiniiin o oo, 45
Remote Experiments on Measurement of Edge Plasma Fluctuation in LHD
With SUper SINET ...ttt 46
Measurement of Space Potential Fluctuation in Edge Plasma of the LHD

by Using Emissive Probe made of Carbon Material.........c.ccoeovveniiicinnnenne 47
Fluctuation Measurements by Using Microwave Reflectometer .................. 48
H-Mode-Like Discharge under the Presence of 1/1 Rational Surface

at Ergodic Layer in LHD ... 49
Experimental Stady of Particle Transport on LHD ... 50
Penetration Depth of Solid Hydrogen Pellets in LHD Plasmas.................... 51
Three-Dimensional Observation of the Pellet Ablatant Using

(3 (10704 1 o] 1 | O OO OO 52
Spectroscopic Analysis of Hydrogen Ice Pellet Ablation ............cocoeeeeeeeee. 53
Particle Confirement Analysis Using the Ice Pellet Injection ..........c..coee.o. 54
Analysis of the Accelerated Proton Trajectory by ICRF Waves during Long
Pulse DISChaTZES ..oviciiiiieiieniir e e e e e e s 55
Fully Three-Dimensional Simulation of Neutral Particle Transport in

an ICRF Heated Long Pulse DIischarge ... i 56
Dependence of Impurity Accumulation Window on Magnetic

COMAIBUIALION. ..ot e bttt i 57
Injection and Transport Study of High Z Noble Gases.......ccccocevvverennineennn, 58
A Study of Charge Dependence of Impurity Transport on LHD.................. 59
Edge Plasma Behavior and Neutral Particle Transport Analysis in
Non-Axisymmetric Plasmas. ... sieenes 60
Z.s Dependence of Neutral Beam Current Drive in LHD ... 61
Evaluation of Energetic Particle Confinement Using CXNPA Diagnostics

ON LHDD oo e ettt 62
Development of New Analytical Method for Energetic Particle Confinement
Using CXNPA DIagnostiCs ..o s 63
Parameter Dependence of the Resonant LOSS ......covvecevern s 64
Observation of High Energy Neutral Beam Attenuation by Doppler
SPECLIOSCOPY «erctrrriririeeriesarresnreree sttt nr st e e e mne s n e e e eeneee 65



§62. Velocity Spectrum for the LHD-Neutral Beam Injector Beam .................... 66
§63. Operational Archives of NBI-BL3 in 7th Experiment Campaign ................ 67
§64. Measurement of Pitch Angle of Magnetic Field Using Motional Stark Effect
(MBSE} SPECITOSCOPY 1vveereierrreresereererensiesieiaeesnesasesenasesessessssessansansansansenes 63
§65. Measurements of Plasma Rotation by Using Fast Charge Exchange )
SPECITOSCOPY SYSIEIM ...t ca s s s sessessranssnas 69
§66. Compact Neutral Particle Analyzer for Wide-Range Passive and Active
Charge Exchange Measurements ..........c.cooeeeoieieieeeeeeeeeeee e eeeee e 70
§67. Spectroscopy of Extreme Ultraviolet Emissions from LHD Plasmas for
Detailed Atomic Modeling..........ccoococeiiiiiciens e 71
§68. Operational Density Range and Radiation Fraction in NBI and ICH
Long Pulse DiSCharges .............ccocovoiiericionccrieeceecccemees e 72
§69. ECH CW EXPEIIMENT......oooiiiiiiiiieieiiieie ettt eiseieie e sie e eae e e raenis 73
§70. Erosion and Deposition of Carbon on the Divertor Tiles and the First
Wall In LHD ..ttt e st 74
§71. Evaluation of Modification and Damage of Plasma Facing Surface
OF LHD ..ottt eeieetersisesi st s s s s . 75
§72. Retention and Desorption of Hydrogen and Helium in Stainless Steel
Wall ..o ettt ettt st et ee et ne e 76
§73. Study on Generation Mechanism of Carbon Particles Induced by Hydrogen
Plasma Wall INtEraction ..........cccccoiiiimiiriiieeecree st ere et 77
§74. Analyses of Boronized Walls and Operation Scenario in LHD.................... 78
§75. Surface Probe Analysis for Boronized Wall of LHD.............ccocovvvvvieinnne 79
§76. Comparison and Study of Large Fusion Devices for Optimization of the
Boronization Methods ... 80
(3) LHD Device Engineering EXperimentS..........covcvvverreeivesiensienesissssssscsssesessisenns 81
§1.  Observation of Magnetic Field with Very-Long Time Constants in LHD
Poloidal Coils ..ot s 82
§2.  Measurement of Residual Magnetic Field by LHD Superconducting
MAZNELS ...ttt ettt et er e s ra s 83
§3.  Measurement of Acoustic Emission Signals from the LHD Helical Coils... 84
§4.  State Estimation of Large Superconducting Magnet Using AE Technology
and Fuzzy Theorem. ...t r s sae e e 85
§5.  Strain Measurement of Cryogenic Support Structure LHD .......................... 36
§6.  Temperature Differences in Paraliel Cooling Paths for the Supporting
Structure of the LHD ..., 87
§7.  Current Control of Superconducting Coils for LHD — Interaction between
Control System and Plasma Current = ........c.c.cccovevvveeiivniee i inissiinieseneons 88
1-2. Device Engineering and Cooperative Development Research.............ccovvievenanen, 89
(1) Physics and Engineering of LHD Torus SyStem ............ccoovveeriiveerieiensesiinins 89
§1.  R&D of Surface-Boltless Mechanically Attached Divertor Plate for LHD.. 90
§2.  Development and Temperature Control of Ceramics Divertor Plates .......... 91
§3.  Behavior of Rhenium Interface on Tungsten Coated Carbon by Heat
LOad . b e 92
§4.  Retention Characteristics of Boron Thin Films under High Flux Ion
TPTAIAtION .ot et et 93
§5.  Effect of Carbidization on Hydrogen Absorption Capability of Niobium
Pumping Panel ..ot e 04
§6.  Mechanism of Hydrogen Pumping by Nb Membrane under Sputtering ...... 95
§7.  Development of Supersonic Molecular Beam Source for Fueling ............... 96
§8.  Behavior of Ice Pellet in Drift Tube ..o e e e 97
§9.  Study of the Fueling Pellet Transportation in the Guiding Tube................... 98

il



iv

(2) Applied Superconductivity and Cryogenics......oiiiinninisienisiesissesecniea 99

§l.
§2,

§3.
§4.
§5.
§6.
§7.
§8.
§9.

§10.
§11.

§12.
§13.

§14.
§15.

§16.
§17.

§18.
§19.

§20.

§21.
§22.

§23.
§24.
§25.
§26.
§27.
§28.
§29.

§30.

Phase Transition to Subcooled-He I on a Stabilizer Cooled with He 11, ...... 100
Study on Long Loops with Long Time Constants in Cable-in-Conduit
SUPEICOTIAUCIOT .ttt e ea bbbt et m st nse s 101

The Method to Reduce AC Losses in Stable Superconducting Pulse Coils. 102
Studies on Transient Heat Transport Characteristics of Fountain Effect
for an Improvement in Cooling Performance of Superconducting

IMLAENIELS .ottt et 103
Research and Development of New Intermetallic Compound

SUPETCONAUCTOTS 1.ttt st s s s e enr s 104
Analysis of Helium Bubbles Motion in Liquid Helium for the Evaluation

of Cryogenic Stability in Superconducting Magnet,.........ccooovivenninnnrninnnns 105
Development of Strength Evaluation Methods of Material Systems for
Superconducting Fusion Magnets ... deninn e 106
Fundamental Study on Cryogenic Characteristics of SiC Power Device

and Its Application 10 AC/DC COnVEer.....ocvveiiieiirireiiniie e 107
Visualization Study of the Heat Transport in Pressurized Super Fluid

3 (51 1111 o O OOV U O OO 108
Tensile and Bending Mechanical Properties of Bulk Superconductors........ 109
Database for Design of Superconducting Magnet Systems with He 11

COONME ..oveiereee et reee e b b s b bbb R bbb s b s sn s 110
Electromagnetic Stress and Coupling Loss in Superconducting Cable ........ Il
Composite Electrical Insulation and its Reliability at Cryogenic

Temperature for LHD ... e 112
Study on Electrical Insulation under Practical Condition of a

Superconducting Coil OPeration ... e, 113
Fundamental Study on Application of Magnetic Levitation Using YBCO

Bulk Superconductor to Fusion Research.........cccoveioriiiiiiiinincninn, 114
Design of a 7-T Foree-Balanced Helical Coil.......coooiiiiininnnnn. 115
Basic Research on the Conduction-Cooled Oxide Superconducting Magnet
wound with Paralle]l Conductors ...........coevinrvrrinine e 116

Study on Optimization of High Temperature Superconducting Magnet ...... 117
Development of UPS-SMES as a Protection from Momentary Voltage

1))+ O O USSP SO OO TUR SOOI PRI 118
Improvement in the Cryogenic Stability of the Model Coil of the LHD

Helical Coil by Lowering the Temperature ... 119
Thermal Contraction Characteristic of SC Bus-Lines for LHD.................... 120
Thermal Contact Conductance between the Bundle and the Conduit in
Cable-in-Conduit CoONdUCTOrS .......ccocvirrieriieerrres e e e 121
Asymmetrical Normal-Zone Propagation in the Al-Stabilized

Superconductor for the LHD Helical Coils..... ..o 122
Excitation Characteristics of the HTS Floating Coil of the Mini-RT

DBVICE viieeiees e e e 123
Line Voltage Detector for SMES System Designed to Protect from

Momentary Volage Drop ... 124
Design Study of HTS Current Lead Using Bi-2212 Prepared by Diffusion
PSS e ieeeeeeeeieet e eebeebesserse e e et e st e s rme e e e e R s a s e e 125
Evaluation Technique on Thermal Tmpedance between Dissimilar Solids .. 126
Dynamic Simulation of a Helium Liquefier...........coiiimnininnnnin 127
Studies on Thermal Characteristics of Supercenducting Coil Cooled by
SUbCOOled HE Tt et b a e 128
Losses in Lap Joints during Pulsive Energizations..............n, 129



§31. Non-Uniform Current Distributions and Large Time Constant Inter-Strand
Coupling Losses in Cable-In-Conduit Conductors ..........ccvvivrereervsieineceanien, 130
§32. Stability Test of Cable-In-Conduit Type SMES Conductor by Inductive
HEAHME «...ceiet et et bt s n e e ens 131
(3) Plasma Heating SyStemIS........ccooooiiiiiiiiiiiiieciiie sttt er e s 132
§1.  CW ECH OPeralion .c.ccccciirirrcciiciieircesiestreesesessesseesiesttessesssesesssessssssssassnns 133
§2.  Dealing with Temperature Increase of Waveguide for CW-ECH Power
TrANSIMHSSION -t et m e e e 134
§3.  Alignment Method of ECH Transrmssmn Lines Based on the Moment and
Phase Retrieval Methods Using IR Images.........ccccenmvninininiiisnsienenan 135
§4.  Verfication of Branch Structure in a Remote Steering Antenna.................. 136
§5.  Three-Dimensional Calculation Analysis of ICRF Heating in LHD............. 137
§6. Improvement of ICRE ADIENNAS ...cvveomeerereeeeeeeteeetseeeeeee e eeae e eneerseneereasees 138
§7.  Status of Negative-Ton-Based Neutral Beam Injection System of LHD....... 139
§8.  Improvements of a Negative Ion Source with Multi-Slot Grounded Grid.... 140
§9.  Collection of Beam Profile by Modifying Aperture Shape of Steering
G e e e bbb s e s 141
§10. Simultaneous Operation of Compact Cesium Hollow Cathodes in 1/3"
SCaAle H-SOUICE ...voviiieiiiiiiii et 142
§11. Cs Consumption of LHD-NBI H-Ion Source.........coccoccovecrericeincnieieeenene, 143
§12. Comparison between Retricved and Measured Phase Profiles of
Quasi-Optical BEAMS ... s 144
§13. Preliminary Test Results on Remote Steering Antenna at Low Power '
Level............... ettt bt bt r et ea e e Lt Rt ea ke Rt oA e et bt et et et et es e e e ne e e s enrrapeee 145
§14. Development of a Millimeter Wave Transmission Mirror for Axi-Symmetric
Heating over a Wide Cross SECtion ........covvviieeiniieni e 146
§15. Development of Multi-Antenna rf Ion SOUICE ....ocvvvevii e 147
§16. Development of High Density Negatlve Ion Source by Helicon Wave........ 148
(4) DiagnoStic SYSEIMS ....ccceierurrini e leeiee e vr s e srrs e e s e sssnebessssberearbenssenstes 149
§1. Long Term Performance of a Composite Large Scale Mirror for Collecting
Thomson Scattered Light ..........coocoiiiviriiicieiiitceeerce e e 150
§2.  Developments of Two Color YAG/CO, Laser Imaging Interferometer on
LHID ...t et e et b e e b e st bt es s nan 151
§3. 2D-Phase Contrast Imaging of Turbulence Structure on LHD.................... 152
§4.  Electron Density Profile Measurements along the Minor Axis in the
Horizontally Elongated Plasma Using Ultrashort Pulsed Radar
REflECtOMEIRE ....evee et ee s 153
§5. Development of a 6MeV HIBP for the LHD Plasma ........cceevveeveincvennnnee. 154
§6. Development of the New Energy Analyzer for MeV Range Heavy lon
Beam Probes. ... e e 155
- §7.  Injection of the Probing Beam for a Heavy Ion Beam Probe on LHD ......... 156
§8.  Characteristics of Au™ Beam Source for a Heavy Ton Beam Probe of the
LHD .o sen ettt vs e e m e ab et et s s sansensebennemeen] 157
§9.  Ulrasoft X-Ray Diagnostic for Impurity Transport Studies with
Tracer-Encapsulated Solid Pellet Injection on LHD.........cocoveeievienecciecinnne. 158
§10. Li-Like Fluorine Spectrum Observed from TESPEL Injection
EXPOIIMENLS....ocviiiie ittt ettt r e sa e e sr e snen 159
§11. Installation of the VUV Spectrometer “SPRED” for TESPEL Diagnostic .. 160
§12, Relativistic Effects on Measurements of ECE in LHD Plasma.................... 161
§13. Study on High Energy Particles Escaped from LHD Using Scintillator
PPODE ..ottt ee et 162
§14. Development of a New Two Color FIR Laser Interferometer...................... 163



§15. New THz Detection System Operating up to the 6 THz Rang ..................... 164
§16. Study of High-Performance Array Antennas for Millimeter-Wave Imaging
ATTAY 1oveeenerieraieeesee ittt s eeseseaseiatase st st s et eesem st eseaatames e et aseaeebebaretenreseereutaas b bt 165
§17. Measurements of Fine Spectral Profile of Ha in LHD Steady State
PlasImas.....ccoveeiiiinnii i e e 166
§18. Image Processing Study for Bolometer Tomography of LHD Plasma......... 167
§19. Radial K, Profile of High Z Element Obtained with Pulse Height Analyzer
I LHD ettt b e b e 168
§20. Development of the Combined Electron Cyclotron Emlssmn (ECED
and Microwave Imaging Reflectometer (MIR) System for LHD Plasmas
EXPEIAIMENE ......eveeieeuererieeeee e e mveereseemeeeee sh e memenes st eonsassaseneesernenns 169
§21. New World Record of Diagnostic Data Amount in Fusion Plasma
EXPEIMENES. ....ooiii i e s 170
§22. Video Delivery System for LHD Experiment Remote Participation............ 171
§23. On the Performance of Retrieving Similar Waveforms.......c.ccocovveicninnnni, 172
§24. Tomographic Reconstruction for Tangentially Viewing 2-D
MEASUTEMENES ...oeeniee e rr e e et s ra e een e enes 173
§25. Observation of DED Induced Magnetic Islands in TEXTOR Tokamak ...... 174
§26. Performance Improvement of a Spherically Converging lon Beam
Colliding Fusion Neutron Source by Use of External Ton Sources ... 175
1-3. TheoretiCal StUAY ...ttt e st 176
§l. A New Method Constructing Magnetic Flux Coordinate.........ccccooeevvinrnenn. 177
§2. Integration Formula of the Magnetic Field Produced by the Finite Size
Helical Coil with Arbitrary Polygonal Cross SeCton .....c.c.vecvinrrirviensenicnnn 178
§3.  Healing of n=1 Magnetic Islands in LHD Equilibrium ........c.ccooenricninnne. 179
§4.  Theoretical Considerations of Doublet-Like Configuration in Stellarators.. 180
§5.  Nonlinear Analysis for Stabilization of Interchange Mode in LHD
Plasmas........... PR 181
§6. Magnetic Island Generation in Nonlinear Evolution of Interchange Mode.. 182
§7. ICRF Heating of LHD Plasma Using Resonace Layers in Front of ICRF
AMEIINA .eevviierieentiesieerinsiareressseessnasnesiesssrsenssnssessssassnsssassenseesseesrenseansesnsessesnens 183
§8.  Geometrical Effects on Pellet Ablation..........ooooveeoeiiieecee e 184
§9,  Strike Point Pattern on Local Island Divertor Head......... SUUTOTRTTTURIORRTTRON 185
§10. 3D Edge Transport Study of LID Conftguration in LHD with a Monte Carlo
SCHEIMIE .. e e 186
§11. MHD Equilibrium and Stablhty of Sphernical Tokamak with Current
HOOME et et sttt ettt ettt st e 187
§12. Comparative Study for the Estimate of Effective Helicity in LHD
— in Relation to Develop the Analysis of the Electron Root Physics
N Helical SYSIEIMS —..oivv i et ne e e ee 188
. 813. Theoretical Study of the Hysteresis for the Radial Electric Field.in Helical
Plasmas............... S O SO OSSR U O TOTTO RSP 189
§14. Accessibility to a Double-Peaked E, Shear Layer Structure by Double
Electrode Biasing in Tokamak PIaSImas .......ccovcevivieniinionieninnnrieersssnsrnneeenes 190
§15. Statistical Theory for Transition and Long-Time Sustainment of Improved
Confinement SEALE ... ...ooeeireer et 191
§16. A Novel Turbulence Trigger for Neoclassical Tearing Modes in
TOKAMAKS ..o ettt 192
§17. Effect of Sheared Flow on Microinstabilities and Transport in Plasmas...... 193
§18. Effect of Magnetic Axis Shift on Neoclassical Transport in Helical Torus . 194
§19. Temperature Gradient Driven Short Wavelength Modes in Sheared Slab

Vi



1-4.

§20.

Short Wavelength Temperature Gradient Ton Modes and Electron

Temperature Gradient Modes in Sheared Slab Plasmas .........cccccceveinirenine. 196
§21. Instability and Transport Driven by Electron Temperature Gradient

C108€ 10 CIICAL ...vcviviititiit e et rnen 197
§22. Magnetic Field Gradient and Curvature-Driven Drift Modes in Toroidal

Plasmas........occoimii s 198
§23. Interaction between the Trapped Electrons and Magnetic Field gradient

and Curvature-Driven Drift Waves in the Toroidal Plasmas............c.ceeeeee. 199
§24. Spectrum of the Velocity Distribution Function in the Slab Ion Temperature

Gradient Driven Turbulence ...........cooooiiiiioiiiecceeece e 200
§25. Study of Electromagnetic Microinstabilities in Helical Systems.................. 201
§26. Collisional Effects on Coherent Structures of Zonal Flows and Turbulent

TIANMSPOTT ettt s v s s e et s b et b b e b s s st sms e 202
§27. On Flow Reversal in Turbulent Swirling FIOW.............cccocooeirveieessrerernes 203
$28. Dynamos and MHD Theory of Turbulence Suppression...........cc.cceveeeveennn. 204
§29. The Flierl-Petviashvili Equation and the Zonal Flow ............c.ccccoovvvvvninnnne. 205
§30. The Range of Validity of the Rayleigh Hypothesis ..........ccoooeereceeeeeceeennae. 206
LHD Project Research Collaboration .............covveereieierernsssceseneeie e emeas 207
§1.  Construction and Operation of the Internal Coil Device Mini-RT with an

Levitation of a High Temperature Superconducting Coil............ccccovvvreeenen, 208

- §2.  Cooling Stability Test of He I Cooled LHD Conductor..................co.......... 209

§3.  Dynamics of Hydrogen Isotopes in a Boron Coating ...........c.ccoevevevcueneneen... 210
§4. Retention and Desorption of Hydrogen and Helium in Stainless Steel

WALl e b e 211
§5.  Development and Synthetic Evaluation of High-Z Plasma Facing

MAtEFIAlS ... ..o e ettt e rere s 212
§6.  Technical Evaiuation of SiC Ceramic-Based Plasma Facing Components.. 213
§7. High Efficiency Gas Divertor Control by Molecular Associated

Recombination Process ...t 214
§8.  Investigation of Tritium Behavior at D-D Burning Experiment in LHD and

Study on Recovery, Treatment and Disposal Methods of Tritium ............... 215
§9.  Influence of Dissolved Gas Concentration on Subcooled Flow Boiling

Critical Heat Flux in Short Vertical Tube.........ccoeueoicioieeeececcee 216
§10. Environmental Behavior of Tritium and Biological Effects and Assesment

OF THIUIM ..ot et 217
§11.  Analysis of Helical Plasmas Usmg Distributed Parallel PC Cluster and Its

Application 10 LHD ...ttt 218
§12. Development of Deuterium Negatlve Ion Sources and Its Database

Construction ................... e e e et eee st e e e e et e e e e ranere e naeas 219
§13. Characteristics of Charge Separation in a Slanted Cusp Field for Direct

Energy CONVErSION......c.ocoiiiiicccre ettt 220
§14. Development of a High Beta Plasma Formation Method Using the ICRF

High Harmonic Fast Wave ........oociiiioeeeeeeeeeee et 221
§15. Development of a Space and Time Resolving Soft X-Ray Polychromator.. 222
§16. Ultra-Short Microwave Pulse for Plasma Diagnostics.............cvveeveveiininins 223
§17. Polarization Resolved H, Spectra from the LHD: Emission Location,

Temperature and Inward Flux of Neutral Hydrogen..........cococccovevveevevvenns 224
§18. Spectroscopic Diagnostics of High-Density Hydrogen Plasmas Interacting

with a Graphite Plate ... e 225
§19. Effect of Vibrational Excitation of Molecular Hydrogen on Hydrogen

Recycling in LHD Edge Plasma ... 226

vii



viil

§20.

Development of Powerful 57- and 48-um CH,OD Lasers for Two Colour

FIR Laser INterferOmMELer......cccocrenrienirnrmiierianeinrrasereereesesreresoeesocemeesmeeesesasesn 227
2. Collaboration on Fusion ENGINEEIING ........coveeeecoiriire ettt 228
(1) Fusion Engineering Studies ... 228
§1. Ion Irradiation Experiments on YAG Laser Welded V-4Cr-4Ti Alloy
(NIFS HEAT-2) coreeeeee v em e et 229
§2.  Overall Characterization of High Purity Reference Vanadium Alloys
NIFS-HEATS.......coiiiiierieiesererienrreresteresarsesressenssresessasnranssossesmsnsesmnsesesnsosenions 230
§3. Development of Fine-Grained, Particle Dispersed Vanadium Alloys with
Improved Resistances to High-Temperature Deformation and
Embrittlement by Neutron and Helium Lrradiations ..........ccccccooeicevnnn 231
§4.  Effects of Impurities on the Behavior of Helium-Defect Complexes in
WANAQIUITL ..o ettt ettt ebase st s se e e e r e s e e anemneseenes 232
§5. Development of Reduced Activation Ferritic Steels with Improved Heat
Resistance and Elemental Property Characterization for High Cycle
Efficiency Steel-Based BIankers .......ccocviiiiviininiereeecieenee s esnenens 233
§6. Development of Advanced Mechanical Test Techniques for Severe
Environment Performance Evaluation of Fusion Materials................... 234
§7. Progress in MHD Coatings Fabrication by RF Sputtering Method. .............. 235
§8. Radiation Effects on Ceramic Insulation Materials for Liquid Li
Self-Cooled Blanket SYStEm .......c.ooociiiiiinin 236
§9.  Effect of Crack Existence in Coating Layer on MHD Pressure Drop .......... 237
§10. Nernst-Seebeck Element in High Magnetnc Field. .o 238
(2) Helical Reactor Design .....cooceocviiiiiiniii i s e 239
§1.  Study of the Plasma Physics Issues in the Buming Plasma in Helical
REACIOTS et e s e s 240
§2. Long-Life Flibe Blanket Design for the LHD-Type Reactor FFHR............. 241
§3. A Design Study on Recovery of Tritium from Molten Salt Flibe Blanket of
FUSION REACIOT .1vveivviiirerrrrrnrr e soee e sia e isssios e s s sa s san s sanana s 242
§4. Development of Heat Transfer Enhancement Technique in High Pr Number
Fluid BEANKEL.....ccoiiiiirciee vttt eitce s ssrrenireren s s er s es s r s nas e v ne s e e e 243
§5.  Study on Advanced Thermo-Fluid System for a Helical Reactor................. 244
§6.  Study on Thermo-Fluid Behavior of Turbulent MHD Flows in a Liquid
BIANKEL ..ovvveeies et evs et e eesseeea s bcenteteseabestsbssee e e nbeneb et anananeanerensenan 245
§7. Design Study on Heat Exchange System for Liquid Blanket Fusion
REACTOT ...ttt 246
§8. . Scale Effects on Magnet Systems of Heliotron-Type Reactors.........ccoocu.. 247
§9.  Effect of Surface Condition on Jointing Performance in HTc SC Tape........ 248
§10. Upgrade and Benchmarking of the NIFS Physics-Engineering-Cost Code.. 249
§11. Transport Projections of LHD-Type Helical Reactor Plasmas.................... 250
§12. Design and Evaluation of the First Wall of Fusion Reactor Exposed with
High Healt- and Particle-FIux ..., 251
§13. CHFs of Subcooled Water Flow Boiling against Inlet Subcooling for
High L/d ReGION ...ttt 252
(3) Fusion Reactor System and Safety .......cccoovevvinicininnicrnve e 253
§1.  Investigation of Tritium Behavior and Tracability in Invessed Systems
of LHD during D-D BUININE......ccieeieevreececesisinse i siavssnns 254
§2.  Studies of Interaction between Cooling Pipe Matertals and Tritium, and
Their Chernical Behavior .ot 255
§3. Development of Water Detritiation System Using Combined Electrolysis
Catalytic Exchange under Reduced PIessurc.......ccoovvvvvvnreniinieieeieccns 256



§4. Experimental Analysis of Hydrogen Adsorption for Isotope Separation/
Purification by Pressure Swing Adsorption .........ccoccocvvreincnnne. e 257
§5.  Development of Advanced Catalyst for Oxidation of Tritium and
Quantification of Mass Transfer Coefficient..........ccecvciiiiniiiiicsicnnnnnnnen. 258
§6. Performance Analysis of Tritium Cleanup System Based on Computer
SIMUIALION 1ttt et e e s 259
§7. Improvement of Hydrogen Analyzer with Trace Reduction Detector......... 260
3. CHS EXPOTIMENIS ...eoveeiirerereerree s s s s s e ems st e en e s e e e e s ias s be s bas s baeemaesm e e nesnsiebas saaessean 261
§1.  Profile Characteristic of Edge Transport Barrier on CHS............ccooovininns 262
§2. NB Power Dependence on Formation of Edge Transport Barrier in
Compact Helical SYStem .. ...ocoovervirierinircnreeeccieeeenecrnnnss s see e s 263
§3.  Study on Confinement Improvement by Edge Transport Barrier with
Use of HCN Laser Interferometer on CHS ... 264
§4.  Edge Transport Barrier in CHS Measured Using Beam Emission
S DECIIOSCOPY tiereitiierieirttesses e see s e tantr e e s sres s e rae st erbsesaassnesaess e sssennnases raesrenens 265
§5. Edge Density Profile Measurement of ETB Plasma by Lithium Beam
0] T SR 266
§6. Plasma Boundary Condition for Edge Transport Barrier Formation............ 267
§7. Optimization of EC Heating Location for N-ITB Formation of EC
Heated NBI PLlasma.......ccccoicirreeniic ettt secneene s s 268
§8. Dependence of Magnetic Field Structure on Formation of N-ITB................ 269
§9.  Achievement of Higher Plasma Stored Energy by 106GHz ECH Power
Injection to High-Density NBI Plasmas............coooooi 270
§10. Study on Collisional Ripple Transport of Neutral Beam-Injected
Energetic Ions in CHS ... reea s anes 271
§11. Loss Cone Boundary Measurement Using Diagnostic Neutral Beam and
. Neutral Particle Analyzer in CHS ..ot sese e 272
§12. Second-Harmonic ECCD Experiments on CHS ... 273
§13. Zonal Flow Identification in CHS ..o serssmnen e v enrrre s snnnees 274
§14. Fluctuation Measurements of NBI-ECH Piasma with HIBP on CHS .......... 275
§15. The Trial Measurement of Density Profile with Heavy Ion Beam Probe
System iN CHS ..ottt sre bbb sse e st bt s bt sn e 276
§16. Simultaneous Measurements of Density and Potential Fluctuation with
Heavy Ion Beam Probe in CHS ... 277
§17. Development of Multichannel HCN Laser Interferometer on CHS ............. 278
§18. Measurements of Electron Density Fluctuations in CHS Plasmas by Using
YAG Laser Imaging Method ..........ccoccciiiiiiiniiiiiiiiisiiiieiei 279
§19. Two-Dimensional Lithium Beam Probe for Edge Plasma Diagnostic ......... 280
§20. Formation of Internal Transport Barrier in Dimensionally Similar Low
Temperature Plasmas Produced at Very Low Toroidal Field...................... 281
§21. Electrostatic Fluctuations in a Dimensionally Similar Low Temperature
Plasma with Internal Transport Barrier............ . 282
§22. Production of Over Dense Plasma by Launching of 2.45GHz ECW on
CHS .ot et 283
§23. Production of Strong Electric Field and Electron Confinement by Electron
Injection into Helical System through Stochastic Region..........coccoovvvvinne 284
§24. Investigation of Collisionless Electron Penetration via the Stochastic
Magnetic Region on CHS ... e 285
§25. Extreme Ultraviolet Spectroscopy of CHS Plasma for Use in Detailed
ALOMIC MOGELTIE «oveveeeeeee ettt ettt 286
§26. Whistler Wave Plasma Production in CHS.......ooovvve i 287

ix



§27.

16-Channel ECE System for Continuous Electron Temperature

Measurement on CHS ... 288
§28. LiBP Imaging Using CCD Camera...........c.corevrrmerroreorcnsrernemrocoevsesresnnens 289
§29. Design of Filtered AXUV Photodiode Arrays for Impurity Profile

Measurement in CHS Plasma..........coooi e 290
§30. HCN Laser Scattering Measurement on CHS..........c.occooiiniinn 291
§31. Installation of Multi-Purpose Probe in CHS ... 292
§32. Radial Electric Field Control by Electron Injection in CHS ..., 293
§33. Tmpurity Transport in the CHS Plasma with Internal Transport Barrier ...... 294
§34. Development of Laser-Induced Fluorescence-Dip Spectroscopy of

Argon for Sensitive Measurements of Electric Fields in Plasmas ................ 295
§35. Development of Data Acquisition Systern in CHSNBI ... 296
§36. CHS Data Acquisition and Analysis SYSIEM ..., 297

4. Basic Research and DevelOPMENT......cc.coiiiiriiieienie e et e e aesce e enessaes s rssessneseneseene 298

§1.  High Density Plasma Experiment Using HYPER-L...........ccocoovvvvnniiinnnn 300
§2. 2D Potential Profile and Quasi-Neutrality Breaking of Plasma Hole........... 301
§3. Measurement of Supersonic Flow Velocity with Directional Langmuir

PIODE ..o e e e 302
§4.  Magnetic Fluctuation in High Density Plasma with Flow in the HYPER-I

DEVICE _.eociiviieiiititinc e e e 303
§5.  Reconstructed Temporal Evolution of Neutral Particle Distribution with

CT-Method Using Visible-Light Radiation .......c..cccooniriinicncrnnenniennen 304
§6. Development of Measurement System of Impurity Distribution in Divertor

REZIOMN 11v vt sttt me b s 305
§7.  Effect of Gas Species on the Macroscopic Oscillations of Detach Plasma

N the TPD-IL ..ot e e e 306
§8. Development of a Supersonic Beam Source for Rapid Plasma Cooling ...... 307
§9. The Charge Exchange Processes of Excited Atoms H......coeiviniiiinininnns 308
§10. Isomer Effect on Charge Transfer by Slow Ions from Hydrocarbon

IMIOLECULES 11vvvvveevrereseee e e e ee e se e e e s nbestenas e rn b et e emenrenareneesmr et onie 309
§11. Measurement of Angular Resolved Energy Distribution Function of

Particles Reflected at Refractory Metal Surface .........oooeeeiiiciicciinciea 310
§12. Dependence of H™ Extraction Probability on Gas Pressure and Filter

Magnetic Field in a Volume-Type Negative Ion Source ... 311
§13. Ion Heating Experiment in a Supersonic Plasma Flow Passing Through a

Magnetic NOZZIE ... 312
§14. Application of Wave Momentum to a Nonneutral Plasma and its

Contribution to Transport.......... U UUSO OO OOV ORPTSRUTREPORRO 313
§15. Study on Control of Bifurcated Transition in Magnetized Plasma............... 314
§16. Basic Process of Solid Hydrogen Ablation by Plasmia ..o 315
§17. Correlation between Magnetic Field Configuration and Density Profile in

Merged Compact Toroid................... teareeeeamieeeieeeeteestebeesbeesbeaebenranstrasrranen 316
§18. A Basic Study on An Intensive Energetic Plasma Beam............................ 317
§19. Orbit Topology and Confinement of Neutral-Beam Injected Beam Ions in

Quasi-AXiSYMMELric SYSIEM ......cccocoviiiiiiciiiiciinii e e 318
§20. Effects of Current Profile on Global Ideal MHD Stability in a Compact

Quasi-Axisymmetric Stellarator. ........o.ecvevvererrmnecren et cs s 319
§21. On Analytical Expressions for Bootstrap Current Coefficients Applicable to

Advanced Helical DeviCes ..ovvrreririvorerireirc sttt 320
§22. Dependence of Magnetic Well on the Aspect Ratio for Stellarators and

T OKATTIAKS 1o eveeeve e e et ee et e e e e ee s et aeameasatbsntsasssasstntsaosesssnnsreraser nnrrensenan 321



§23.

The Effect of Coil Misalignment on Particle Transport in

Quasi-Axisymmetric SYSIEMS ..o b b 322
§24. Engineering Study for Physics Experiments in Quasi-Axisymmetric

Stellarator with Low Aspect Ratio ..o 323

5. Theory and Computer Simutation Center ........ovveceineiiieeree e v e 324

§1. Relation between the Radial Electric Field and the Flow in a Torus with

VT S 0 et e et bbbt b e e en e 325
§2.  Neoclassical Transport Simulation by 8f Monte-Carlo Method.................... 326
§3. Development of a Toroidal ITG Simulation Code for a Flux Tube

GEOIMEITY .-t vet e ettt et et e e et et et et e s e s et s e s emseseraenroes e snanerrranrase 327
§4.  Vlasov and Drift Kinetic Simulation Method Based on the Symplectic

1L L 0] O UV O U U 328
§5.  Velocity-Space Structures of Distribution Function Associated with the

Zonal Flow in a ToKamak ..o 329
§6. Comparison of Linear Growth Rate of Multiple Drift Wave Instabilities

AL Ky P T e ettt e e s 330
§7. Electrostatic Drift Waves in an LHD Configuration and a Comparable

Aspect Ratio ToKamaK ..o vsee e st 331
§8.  Kinetic Ballooning Modes and Thelr Correspondence to Ideal MHD

Modes in an LHD Plasma ....ccoocoeiicineecc e se s e 332
§9.  Short Wavelength ITG Modes with Toroidal and Trapped Particle Effects. 333
§10. MHD Direct Numerical Simulations of LHD with 3.6m Vacuum Magnetic

ALXIS 1ttt e e e r e bt e E s na e sbbs sae e 334
§11. Properties of Compressible Pressure-Driven Modes in Inward- Shlfted LHD

CONTIZULALIONS 1.ttt et ettt v et saas 335
§12. Development of the New HINT Code: HINT2 ..., 336
§13. Three Dimensional MHD Equilibrium with an Anisotropic Pressure

PrOfIE ..ot bbbttt ae s 337
§14. Boundary Modulation Effects on MHD Instabilities in Heliotrons.............. 338
§15. Development of Nonlinear Simulation Code for External MHD

INSEADTHES vvoooreveesereeeioreeeeeereceie e e 339
§16. Nonlinear Simulation of Resistive Wall Modes with Rigid Poloidal

ROLAION ..o ettt s ettt e et s ene s e ama s 340
§17. Nonlinear Simulation of External Kink Modes with Density Evolution ...... 341
§18. Stability Analysis of Ideal External Modes with the Property of Newcomb

EqQuation in TOKAMAKS.........c.cceioiririrrieiree e e te e s e sne b e ere e 342
§19. Nonlinear Simulation of Neoclassical Tearing Mode.........coocvevvvrvrrcrninn. 343
§20. Discretization of Shear AHVEN CONtOUA ....oooeveeeeeeeeeeeeeeeeeeeee e s v s e 344
§21. Energetic Ion Transport due to Alfvén Eigenmode Bursts........................, 345
§22. Frequency Sweeping of to Alfvén Eigenmode in a JT-60U Plasma............. 346
§23. Computer Simulation of Fishbone Oscillation.........ccovevinveiieienecienenn.. 347
§24. Strike Point Pattern on Local Island Divertor Head.......occovveeivvevcrereeriveennn, 348
§25. Edge Plasma Simulations for Stellarator by Use of SET ........cccoveveerinennn. 349
§26. Simple Core-SOL-Divertor Model to Investigate Plasma Operational

SPACE ettt ittt sttt ettt e e e s ene et e ete et e aeenne et ans e eneeeanemneerees 350
§27. Steady Collisionless Reconnection and Anomalous Resistivity in

a Three-Dimensional Open SYSIEI .......ccccvvivnincieninanommonmi. 351
§28. Two-Scale Structure of the Current Layer Controlled by Meandering

Motion during Steady-State Collisionless Driven Reconnection.................. 352
§29. Generation of Langmuir Turbulence by Intensive Relativistic Electron

Beam Injection in an Open Plasma System ... 353
§30. Non-Taylor Relaxation of MHD Plasma in Cylindrical System .................. 354

Xi



X1l

§31.
§32.

§33.
§34.
§3s.
§36.
§37.
§38.

§30.
§40.

§41.
§42.
§43.
§44.
§45.
§46.
§47.
§48.

§49.
§50.

§51.
§52.

§53.
§54.
§55.
§56.
§57.
§58.
§59.
§60.
§61.

§62.

Simulation Study of the Solar Flare Triggering Mechanism ... 355
Simulation Study of Dynamo Process Driven by Magnetorotational

INSEADTIEY ..ot 356
Simulation Study on the Magnetic Helicity Transfer in the Magnetospheric

R £1 =) 14 SOOI OP PO P RPORSO 357
Analytical Formula of the Thermal Conductivity due to Given

Electrostatic and Electromagnetic Fluctuations-1..........o.coiiiiiiinnn 358
Analytical Formula of the Thermal Conductivity due to Given

Electrostatic and Electromagnetic Fluctuations-2........ccooco v e 359
Analytical Formula of the Thermal Conductivity due to Given

Electrostatic and Etectromagnetic Fluctuations-3..........ccovnnne. 360
Supramolecule Structure for Amphiphilic Molecule by Dissipative Particle
Dynamics SIMUIATION .......ccciiiiiiini e 361
Molecular Dynamics Simulation for Structure Formation of a Single

Polymer Chain in SOMEON ..o 362
Behaviors of Fine Particles in PIASIAS ...........cevvervivurmriseresseserenrensineseeseseens 363
Low-Frequency Instabilities Due to Flow Velocity Shear in Magnetized
PLASITIAS ... evveeeveet e e e e e e et s s s s rs st st e aa bbb e e e ar b e e s 364
Reduction of Sheath Potential and Particle Flux at a Target Plate by

Negatively Charged Dust Particles ... 365
Stationary Potential Formation and Oscillations in Plasma with Immovable

| N E oy T LU 366
On Dust Dynamics in Tokamak Edge Plasmas...........oiinininn, 367
Statics of a Dust Particle in Sheaths and at Walls........cooovvvvnnirvnin 368
Dynamics of a Dust Particle in Sheaths ..., 369

Research on High Energy Density Plasma Physics with Peta Watt Laser.... 370
Acceleration of High-Quality, Well-Collimated Return Beam of
Relativistic Electrons by Intense Laser Interacting with Under-Dense

PLABITIA ....veeeie et s e s e e e e e ees e bb s ks b s abbsabb e s e b e b asebessansane s sn snesmnens 37
Stimulated Electron Acoustic Wave Scattering of Laser Lightin a
Two-Electron-Temperature Plasma ... 372
Collisionless Shock Waves and Particle Acceleration........c...coovevevevccnennn. 373
Positron Acceleration by an Oblique Magnetosonic Shock Wave in an
Electron-Positron-Lon Plasma ......cccoovmviniriieinic eeens 374
Particle Pair Diffusion in Turbulence ..........c.ooooviiiciniiii e 375
Orthonormal Divergence-Free Wavelet Analysis of PDF of Turbulent

Velocity FIeld oot 376
Evolution Mechanism of Streamwise Vortices in Plane Couette

TUMDUIETICE. ....eviiecniiirerieerrer s eree e st a s s s e se s e ssae s ss e e eanes 377
Study on Nonequilibrium Statistical Mechanics of NS and MHD

Turbulence by Using Massive DNS... . 378
Response and Stability of MHD and NS Turbulences........ccoooveveiiiinnnnien. 379
Development of Non-Hydrostatic Ocean Circulation Simulation Code....... 380
Interaction between a Columnar Vortex and External Turbulence............... 381
Networked Virtual Reality System for Collaborating with Remote Sites ... 382
Visualization of Complex Systems Using Virtual Reality Technology........ 383
Conversion of OpenMP Benchmark Programs into HPF and Evaluation of
Parallel PerfOrmanCe ......oeoeieeeeeeeeie ettt sn e e re e rre e sn e sae e 384
Development of Simulation Code on Open System in Parallel Computing
MEENOA ..o e e e n s 385
Improvement of Calculation Efficiency of Simulation Code on Open

RO 1 1= { | PO OSSOSO RO PSP OYR PP 386



§63. Benchmark Test Using New Reduced Grid........ccvevveeeeeeieieeinciiicsieeiiieinns 387
§64. Study on MHD Wall Shear Turbulent Flow on High Reynolds Number
via Paralleled Direct Numerical Simulation ..........cccoomninniininnnninnnns 388
6. Personal Interchange Joint Research Program............cocovcvveniicennveernennnerenneveniaenns 389
§1. Theory and Simulation Researches on Laser Fusion Plasmas....................... 391
§2.  Statistical Theory for Transition and Long-Time Sustainment of Improved
ConfiNemMEnt STALE .........c.ooveeieriiee et r et et e e e st ese et essseneataenan 392
§3. Development of Cryostat for Fast Ignition Experiments ........cccccccoveeviennn. ... 393
§4. Optimization of Helical System CONCept.........cccvvvevevvrmiennenirennensrecronnenne 394
§5. Laser and Plasma Diagnostics...........cooococoiioirorciiiinrerenenesernerccrerenne 395
§6.  Study for the Steady State Operation of Spherical Tokamaks...................... 396
§7. Steady State Hydrogen Plasma Interactions with Solid and Liquid
Lithium in VEhicle-1 ...t e s e 397
§8. ECH Plasma Experiments of Levitated Internal Coil Device Mini-RT........ 398
7. Collaborations Using Super SINET ..o evssesssstsarens 399
§1. Reconstruction of Network for LHD Experiment Remote Participation
SYSIEIMI 1ottt e e et r e eb e ettt ab et s ebeat bttt m s e e s annas 400
§2. Remote Experiments on Measurement of Edge Plasma Fluctuation in
LHD with Super SINET ......ccooieerrieineniese s st sseea e 401
§3. Millimeter-Wave Remote Experiment System Using Super-SINET............ 402
§4. Remote Participation for the Plasma Experiment with the Levitated
Superconductor Coil by Use of SuperSINET System..........ccooeovveeeieenenne. 403
8. Data and Planming Cenler. v iiiniriireieriiesiesseesesiasseeriesrsssrasssssesssssssssssassssessseaeessosssnnes 404
§1.  Atomic and Molecular Data Compilation and Update of the NIFS
Databases..........c..coo...... et reee et ettt b bbbttt e s st st enas 406
§2.  Study of Evolutional Data Collecting System for the Atomic and Molecular
Databases.....cocvoiriviiiniecicnie e ter et e s snene 407
§3.  Electron Capture in Collisions of H' and O" Ions with H,, D, and
Hydrocarbons and Other Fusion Relevant molecules below a Few-keV
REZIME ..ottt ettt ees 408
§4. Dielectronic Recombination Rate Coefficients to Excited States of
Boronlike Oxygen and Dielectronic Satellite Lines..........coovoveinvienrccnenenee 409
§5.  Cross Section Database for Li’* Colliding with H AtOMS.........coureeereerernenee, 410
§6.  Atomic Data Evaluation and Data Fitting..........ccccovvevirirmnericrcieee e 411
§7.  Search for Atomic and Molecular Databases Related to Plasma Processing
GASES ... rrer ettt b e na ekt e bt ean b e ea e et e anrtass e rannas 412
§8.  Excited-State Abundance in Hydrogen Atoms Coming Out of Refractory
Metal Surfaces. ... e 413
§9.  Spectroscopic Diagnostics in Boundary Plasmas ............cccoevenevvecrinceinnen 414
§10. Study of Impurity lon Radiation Intensity in the GAMMA 10 Plasma........ 415
§i1. Satellite Lines and Ly, of H-Like Mg Tons from Laser Produced Plasma ... 416
§12. Theoretical Calculations for Spectra of Xe'™ Tons ....c.ocovveveeeeeeereeeeeerrenn. 417
§13. Collisional Radiative Model for Xe'™ lons and the Contribution of Satellite
Lines on EUV SPECIIA........ccooiiiiriiiinninririt s e siie e st eses e ssinsresssessesace 418
§14. EUV Spectra of Xe'™" Tons Measured from LHD ........cc.cooovevrorerenrreiisnennenn. 419
§15. EUV Wavelength Calibration for SOXMQOS Spectrometer..........ccoocvrunnen. 420
§16. Computer Tools for Simulation of Plasma Dynamics ............c.cceveveeeereenenen. 421
§17. Hydrogen Fuel-Pellet Ablation in LHD Plasma ..., 422
§18. Steady State Hydrogen Plasma Interactions with Solid and Liquid Lithium
INVEhiCle-1 ..ot ser e e sn e es 423
§19. First-Principle (Ab Initio) Molecular Dynamics Simulations of Proton
Transfer Phenomenon in Ton Liquid ......coooovemminiciniieeee e 424

X1ii



Xiv

$20. Molecular Dynamics Simulation of Strongly Coulomb Coupled System:
Effects of Salt and Polymer lons on the Charge Inversion ........c.ccccvvenvnn. 425
§21. Archival Studies on the Nuclear Fusion Research at Universities in
Japan (I) —-NIFS Nuclear Fusion Archives Database— ..........ccccooevvivinnnnneee 426
§22.  Archival Studies on the Nuclear Fusion Research at Universities in
Japan (II) -NIFS Nuclear Fusion Archives Chronology—.........ooccovevevenne.. 427
§23. Archival Studies on the Nuclear Fusion Research at Universities in
Japan (II) —Presentations at Other Academic Societies—......c.oocvivreeeeeneene 428
9. Fusion Engineering Research Center...... ...t ccsee e 429
§1.  Improvement of Vanadium Alloys by Precipitate Control for Structural
Components of Fusion REACLOLS ....c.vcviriieerinr s e e sees e sne e 430
§2.  Installation and Performance Test Results of Cryogenic Trradiation
Facility of 14 MeV Neutron ... isseninnes 431
§3. Impact Properties of NIFS-HEAT-2 (V-4Cr-4Ti) after YAG Laser Welding
and Neutron Irradiation at 563 K ... 432
§4.  Fabrication of Erbium Oxide Coatings by Arc-Source Plasma Sputtering
Device for Vanadium-Lithium Blanket System........cccoovvviverercnrnnnnns 433
§5.  Fabrication of V-Based Laves Phase Compound Superconductor
Synthesized by a Rapidly-Heating and Quenching Process ........ccccoceeeee... 434
§6. Investigation of Tritium Self-Sufficiency for FFHR2 Design with Liquid
Li Self-Cooled Blanket SYstem. ..o 435
§7. The Characteristics and Stability of In-situ Erbium Oxide Coating on
Vanadium ALLOY ..ot s 436
§8.  Dynamic Strain Aging Phenomenon Observed in Low Cycle Fatigue
Behavior of JLF-1 at 673K ....ccooviiiniioiononiionnnsnn, 437
§9.  14MeV Neutron Detection System Utilizing Radioluminescence and
Optical FIDer ... i s 438
§10. Deuterium and Helium Retentions of V-4Cr-4Ti Alloy for First Wall of
Breeding Blankel ... 439
§11. Experimental Study on Liquid Lithium Flow for IFMIF Target .................. 440
§12. Control of Nitrogen Concentration in Liquid Lithium by Fe-Ti Alloy......... 441
§13. An Experimental Study to Recover Tritium by Y Metal from IFMIF Li
LOOP c e eeenss. FA2
§14. Present Status of Design Activity of IFMIF HFTM .........ccociiiniinininnn 443
§15. Small Specimen Test Techniques —Fracture Toughness (CT)~......ccooveveeee. 444
§16. Ewvaluation of Fracture Toughness and Tensile Properties of Reduced
Activation Materials with Miniaturized Specimen ..., 445
§17. Experimental Studies on the Neutron Emission Spectra and Activation
Cross-Section in IFMIF Accelerator Structural Elements .....ccccvciiciiiinns 446
10. Safety and Environmental Research Center........covececiorcrcirerierinnens et 447
§1.  Report of Operational Results of an Access Control System Developed for
' LHD Controlled Ar€a.........oovviveieirice it 448
§2.  Analysis of Burst Radiation from CHS Using Menitoring Data ................. 449
§3. Design of a Multi-Layer-Type Neutron Monitor for Measuring Dose of
Three Energy GroUpPs ..o 450
§4. Proposal for a Portable Directional Neutron Source Finder ... 451
§5. A Simplified Method for Tritium Measurement in the Environmental Water
SAIMPIES .e.veiieeirerire s virs e rre sttt 452
§6.  Study on Measurement Technique of Atmospheric Tritium for Different
Chemical FOrmS ....c.ooveeeeeercecrce e ceerenens ettt naeee 453



§7.  Development of an Environmental Atmospheric Tritium Monitoring
System with Automatic Discriminate Sampling of Different Chemical

§8.  Development of Proportional Counter to Measure the Tritium in the Air.... 455
§9.  Development of Exhaust Gas and Effluent Liquid Treatment System for

LHD ettt e et ar s 456
§10. Study on Separation of Hydrogen Isotopes Using Vycor Glass Tube........... 457

§11. Research on Oxidation Factors of Molecular Tritium and Fluctuation
Factors of Tritium Level in the Environment ..., 458

§12. Quantification and Safety Evaluation of Human Exposure to Stochastically

Varying EM Fields. ... re e enne 459

§13. Measurements of Static and ELF Magnetic Fields in a Large Plasma
Experimental FaCIlity ........cooo oo 460
11 COMPUIBE CRIIET .. oo ce sttt e st e e e s et e s eatas b e ras e b essassemeessesnameseesnasnes 461
LI, International CollabOration ............coveiereireriirerererir e et is st e eee et et enesss e eeeneemeneetseneenns 465
1. US — Japan (Universities) Fusion Cooperation Program .........c.ceceveeeicceiciciieeeeeeee 467
2. TEXTOR Collaboration ...........cccooeeiiierioiircrerniesin e ses s ear essarars ettt e 470
3. International Collaboration on Helical Fusion Research - TEA Stellarator Agreement —.. 472
4. JSPS-CAS Core-University Program on Plasma and Fusion ..............ccccoeiciieee e, 480
IV. Department of Engineering and Technical Services.......c.ccocooeoiiiiiiecieeecee e, 487
V. Department of AdMINISIEAION ...o..ocvivrireieeie it ie et eb e ee e ee et eee e eeeeeeeaeeeees 501
APPENDIX 1. Organization of the INSHIULE. .........cocvieeieeeiieiriieereeis e sissiesess st sas s e 504
APPENDIX 2. Members of COMMIEES ..o v st e sts et et 505
APPENDIX 3. List Of Staff oo e e st 506
APPENDIX 4.  List of Publications T {INIFS SEITES) ...iiviiuiieeeeeeeeeeeee e eeteeeeees e eseeeenanne e 511
APPENDIX 5. List of Publication TT (Journals, 1C.} ...ttt veseees s 514
AULNOT ITAEX 1oveviit ittt et e et b bbbt st e b e 014 484 be e e et e eee e e enees 524
How to Reach National Institute for FUsion SCIence.......oovverieeerinniernnsn et 532

v



