22" JEEE/NPSS Symposium on
Fusion Engineering

Albuquerque, New Mexico
17-21 June 2007

l E E E IEEE Catalog Number:  CFP07SOF-PRT
: ISBN 10:

1-4244-1193-9
ISBN 13: 978-1-4244-1193-1



Table of Contents

Development Status of the Helium-Cooled Porous Tungsten Heat

Exchanger Concept.............cooiiiiiiiiiiiniiiiieitenirereseeseseesesseesssseessssesssssesssssesssssessnns

Shahram Sharafat, Aaron Aoyama, Manmeet Narula, Jaafar El-Awady,
Nasr Ghoniem, Brian Williams and Dennis Youchison

Improved Helium Jet-Cooled Tungsten Divertor Concept.............ccccceeevueeenunennns

John Scott O'dell and a Rene Raffray

Status of Design and HHF Tests of He-Cooled Divertor for DEMO .....................

Prachai Norajitra, Alexander Gervash, Radmir Giniyatulin, Thomas Thli,
Wolfgang Krauss, Regina Kruessmann, Vladimir Kuznetsov,

Alexey Makhankov, Igor Mazul, Ivan Ovchinnikov, Jens Reiser,

Robert Ruprecht and Verena Widak

Material Surface Ablation With ELM-Like E-Beam Thermal Load......................

Koichi Kasuya, Shoh Ozawa, Satoshi Suzuki, Kouichiroh Esato and
Masato Akiba

Effect of Transient Heat Loads on Neutron Irradiated Tungsten and Carbon

B3 T AV <) E: Y (R

Gerald Pintsuk, Jeremie Compan, Takeshi Hirai, Jochen Linke,
Manfred Rodig and Inge Uytdenhouwen

Phased Array Ultrasonic Non-Destructive Evaluation of ITER Plasma

Facing COmMPONENTS ..........cccccoeviirierierieeieeeeeereeeeteeeeeeeesseeseseesseeseseesssessseesssasssnesane

Vincent Lupien

Helium Pre-Implantation and Post-Implantation Effects on Hydrogen

Isotope Retention in SiC..........ccoooieiiiriiinireeeeeeeeeee et nane

Yasuhisa Oya and Kenji Okuno

Advances in Target Materials Physics for IFE At DENIM .............ccccccoevinninnnnnne

J.M. Perlado, C. Arevalo, M.J. Caturla, D. Diaz, B. Gamez, L. Gamez,
J. Marian, E. Martinez, F. Mota, M. Velarde, M. Victoria and T. Villar

Encapsulation of Low Density Materials for the First Stage of Fast Ignition
Realization Experiment (FIREX-I) ...Control of Microstructure and

Gelation Process Using a Phase-Transfer Catalyst and Tailored Polymers-.........

Keiji Nagai, Mitsuo Nakai, Takayoshi Norimatsu, Akifumi Iwamoto,
Toshiyuki Mito, Hiroshi Azechi and Kunioki Mima

Target Fabrication for Sandia's Z-Pinch Accelerator*...............cccceevvervvrevvercuennnen.

D.G. Schroen, C.A. Back, R.R. Holt, G.E. Smith, R.M. Stamm
And J.L. Taylor

iii



Neutronics Assessment of the ITER First Wall/Shield.............cccoovvvvvvvevmveeiiireereennnne. 42
Mohamed E Sawan, Brandon Smith and Paul Wilson

Application of CFD Analysis To the Design of Liquid Metal Technology for
FUSion DIEVICES .........cooouiiiiiiiiiiieiteeeitecciteeete et eesresssressssresesseessssnessssessssseessssassssnesns 48
A. Abanades, F. Sordo, J.M. Martinez-Val, A. Lafuente and J. Mufioz

Assembling and Repairing for ITER Vacuum Vessel With Mobile
Parallel RoDOt...........c...ooiiii ettt 52
Huapeng Wu, Heikki Handroos and Pekka Pessi

Preliminary Probabilistic Safety Assessment of Chinese Dual -Functional
Lithium Lead -Test Blanket Module for ITER................ccccoiiiiiiiiiiiieeneee 56
Ligin Hu, Yican Wu, Jianye Wang and Shipeng Wang

ITER Divertor Maintenance: Development of a Control System for the

Remote Handling of the Divertor Cassette MOVEr............cccccceerveereneereneeencnneeesnneesnnnens 60
Salvador Esqué, Hannu Saarinen, Ali Muhammad, Likui Zhai,
Jyrki Tammisto, Juho Seppild, Jouni Mattila, Tapio Virvalo,
Matti Linjama and Matti Vilenius

First Wall Qualification Testing At SNL............coccoriiiriirieereeteeereeeeee e eeeenane 66
Tina J. Tanaka, Alice Ying, Manmeet Narula and Michael A. Ulrickson

Thermo-Fluid Exploratory Design Analysis for ITER FW/Shield Module 7 ............ 70
Manmeet Narula, Ryan Hunt, Alice Ying and Dennis Youchison

Electromagnetic Analysis of Transient Forces Due To Disrupted Plasma
Currents on the Iter Shield Modules..............c.ccccoviriininninninniiiiniicinccecccneeee 74
Joseph D Kotulski, Rebecca S Coats and Michael F Pasik

Finite Element Stress Analysis of ITER Module 13 .............cccceiriiiiriniinnniencneenneeenne 78
Joe M Garde, Tina J Tanaka, Dennis L. Youchison, Michael a Ulrickson,
James Bullock and Gregory O Natoni

Thermal Analysis of the Vertical Target for the Iter Divertor Design....................... 82
Sergey Grigoryev, Ilya Gornikel and Viktor Tanchuk

Neutronics Analysis of a Molten Salt Blanket for the HAPL Laser Fusion
Power Plant With Magnetic Intervention............ccccccoeevvirriiirinieneneereneeneneencrneeesneeens 86
Mohamed E. Sawan, C. S. Aplin, G. Sviatoslavsky and A. R. Raffray

A Novel Fourier Series Simulation Tool for Pulsewidth Modulation (PWM)

in Pulsed Power SYStems ..........cccoiiiiiiiiiiiiiiiiniiteecitenstesesreseseesesseesssseesssseessssessssaeens 91
Richard A. Guinee

iv



Conceptual Study of Integrated Chamber Core for Laser Fusion With

Magnetic INtervention ..............ccoccceeiiriireiinnirrienreeeteeeeeeesseeeeeeeseeeeee s st s st essnessnnesane 95
A. Rene Raffray, Fred Dahlgren, Charles Gentile, Craig Priniski,
A. E. Robson, Dave Rose, Mohamed E. Sawan, John Sethian,
Lance Snead, Greg Sviatoslavsky and Xueren R. Wang

Development of Damage-Resistant Metal Mirrors for Laser-IFE............................ 100
Mark S Tillack and John E Pulsifer

The Superconducting Bus-Bar System for Wendelstein 7-X ... a Challenge

TO ENGINEETING .......cccuveiiiiiiiiietiecttecteeet et e et e s ereesseesesanessssnesssssessssesssssesssssessns 104
Olaf Neubauer, Anton Charl, Guntram Czymek, Bert Giesen,
Anatoly Panin, Manfred Sauer, Joachim Schruff, Fred Hurd, Steffen Jung,
Lutz Wegener, Wilfried Schalt and Lothar Schiebl

ITER Magnet Design Criteria and Their Impact on Manufacturing
AN ASSEIMIDLY .......oooiiiiiiiiiiiiceectecrterte et s e e s s e s sae e s s naeesnne s 108
Cornelis Jong, Neil Mitchell and Juan Knaster

Design Optimization of ITER TF Coil Structure for Manufacturing

AN ASSEIMIDLY .......oooiiiiiiiiiiiiceectecrterte et s e e s s e s sae e s s naeesnne s 112
Remy Gallix, Robert Shaw, Junji Ohmory, Youkun Fu, Cees Jong,
Juan Knaster, Carlo Sborchia and Hideo Nakajima

A Conceptual Design for the Magnets in An IFE Magnetic Intervention

CRAMDET ...ttt e st e s ae e s s ee s e s aae s s sae s s st e s saaeesssaeassnaanns 116
Tiana Dodson, Fred Dahlgren, Irving Zatz, Charles Gentile, Craig Priniski,
Tom Kozub, Geoff Gettelfinger, John Sethian and a E Robson

Nstx Oh Coil Design Upgrade.............ccoooeiiiviiniiiinineirniiereiteneseesesseesssseessssesssssessssses 119
Michael Kalish, James Chrzanowski, Charles Neumeyer, Bruce Paul,
Robert Woolley and Chang Jun

Engineered Surfaces for the Lithium Tokamak Experiment (LTX)........................ 123
John Scott O'dell, Richard Majeski and John Timberlake

Design of An Experimental Facility To Study Convection in Liquid Lithium ........ 127
M a Jaworski and D N Ruzic

Phase Lag Infra-Red Thermal Examination (PLITE), a New Non-

Destructive Test Process...........cooceeeieeiirniinrernienrieeeceeseeesteseeseseessee st esseesssessseesneens 131
Jimmie M Mcdonald, Thomas J Lutz, Michael A Ulrickson,
Tina J Tanaka, Dennis L. Youchison and Richard E Nygren



Divertor Heat Loads From Thermal and Alpha Particles in a Compact

Stellarator Reactor.............cccoviiiiiiiiiiiiiiiiiicnticccteesrcct ettt saesseeane 135
Tak K Mau, Tom B Kaiser, Jim F Lyon, Rajesh Maingi, a R Raffray,
Xueren Wang, Long P Ku and Mike Zarnstorff

ITER Neutronics Analysis for the Design of Diagnostics and Port Plugs Using
ATTILA Discrete Ordinates Software...............ccocceoviiiniiniiiniiniiicnceecreeeeeee 139
Russell E Feder, Mahmoud Z Youssef, Ian Davis and Greg Failla

Intensity Distribution of D-3He Fusion Reaction Rate in An IEC Device................ 143
Takeshi Fujimoto, Takuya Oishi, Heishun Zen, Teruhisa Takamatsu,
Kai Masuda and Kiyoshi Yoshikawa

Conceptual Design of Advanced Blanket Using Liquid Li-Pb ................cc..ccccece... 147
Takayasu Hasegawa, Yasushi Yamamoto and Satoshi Konishi

Basic Research of the Solid Electrolyte As a Sensor for the Purity Control of

the Liquid Metal Lipb ..........coooiiiiiiieeeeeceeeeteee et s e e 151
Atsunori Ishido, Yoshihiko Yamamoto, Satoshi Konishi and
Yasushi Yamamoto

Hydrogen Isotopes Permeation Evaluation in the Advanced Material for

Nuclear Fusion Blanket Use............ccccccoeviiiiiiiniiiiniiiiieneteneeeseseeesseeessseesssessssnees 155
Tatsuya Minami, Satoshi Niigawa, Yukihisa Ueno, Tatsuya Hinoki,
Yasushi Yamamoto and Satoshi Konishi

Manufacture of Inter-Coil Support-Elements of the W7-X Magnet System ........... 159
Jens Reich, Antonio Cardella, Ulrich Nielsen, Reinhard Krause, Roland
Kairys, Hartmut Jenzsch, Maja Bednarek, Goetz Sobisch and
Bernhard Vosslamber

Development of Water Hydraulic Remote Handling System for Divertor
Maintenance of ITER ..............coooiiiiiiiccccecccte et sre e s sre e e sae e s s aeeesane s 163
Ali Muhammad, Salvador Esque, Mikko Tolonen, Jouni Mattila, Peetu
Nieminen, Olli Linna, Matti Vilenius, Mikko Siuko, Jim Palmer and
Mike Irving

Assembly Status of the W7-X Stellarator............cccccovvveirniiiniiiiiinienieenceeeeceeeennees 167
Frederick H. Hurd

Nesx Component Fabrication Challenges™...............cccooviiviiniiiinnienneeeeeneeeeeeeenne 171
Lawrence E Dudek, James Chrzanowski, Phil Heitzenroeder,
Tom Meighan, Steve Raftopoulos and Mike Viola

vi



Metrology for the NCSX Project...........ccccooeviiriiiinineininierniieneieenesneessnseesssseessssesssnnees 175
Steve Raftopoulos, Arthur W. Brooks, Robert A. Ellis, Michael J. Duco
and Thomas G. Brown

Pellet Dropper Device for ELM Control on DIII-D ............cccoceieviininiinnneencneennnnen. 179
Stephen K Combs, Larry R Baylor, Charles R Foust, Thomas C Jernigan,
David R. Rasmussen, Dan T. Fehling, James M. Mcgill,
John B. O. Caughman and Matt J. Hansink

High Pressure Supersonic Gas Jet Fueling on NSTX.........cccccooviiiiinninnniniineneenenne 183
V. a Soukhanovskii, M. G. Bell, W. R. Blanchard, J. K. Dong,
R. C. Gernhardt, R. Kaita, H. W. Kugel, T. J. Provost, A. L. Roquemore
and P. Sichta

A New Overcurrent Protection System for the DIII-D Field Shaping Coils*.......... 187
D.H. Kellman and T.M. Deterly

Improvements of the DIII-D Cryosystem From Analysis of Failure Modes
and Their Effects™............c..ooi ittt ettt sae s 191
P.S. Mauzey, P.M. Anderson and H.H. Yip

Design and Performance of NSTX Movable GDC Probe* ..............ccccoevereereeennnen. 195
H. W. Kugel, R. Maingi, M. Bell, W. Blanchard, R. Gernhardt, G. Labik,
T. Provost and P. Sichta

The Numerical Simulation of Two-Phase Flows Heat Transfer in the Dual-
Coolant Waste Transmutation Blanket for the FDS-L ............cccccevvvviiiiiiiiiiiiieiienennnns 199
Weihua Wang, Songlin Liu, Yunqing Bai and Yican Wu

3-D Neutronics Analysis of the ITER First Wall/Shield Module 13 ......................... 202
Brandon M Smith, Paul P H Wilson and Mohamed E Sawan

Flow Optimization Studies for the ITER Shield Modules ...............cccccecvereereneennen. 206
Gregory O Natoni, Dennis L. Youchison and Michael a Ulrickson

Numerical Simulations of Transient Electromagnetic Processes for ITER

Thermal Shield Desi@n .............cooeiiiiiiieeeeer e s ees 210
Sergey Sytchevsky, Ilya Gornikel, Alexander Belov, Elena Gapionok,
Vladimir Kuchtin, Eugeniy Lamzin, Atsumi Terasawa, Yuri Utin and
Kimihiro Ioki

The Princeton Frc Rotating Magnetic Field Experiment Rf System* ...................... 214

Christopher Brunkhorst, Bruce Berlinger, Nathaniel Ferraro and
Samuel Cohen

vii



Upgrading the General Atomics Radio-Frequency Sources for High Power* ........ 218
Nevell L Greenough, Elmer Fredd, Joel Hosea, F. Wallace Baity,
Glen Barber, Anthony Horton and Robert Pinsker

Analysis on Tritium Permeation and Inventory in China DFLL-TBM
1) o 0 N 222
Yong Song, Qun Ying Huang and Yi Can Wu

A Powerful Tool To Quantitatively Detect Tiny Amounts of 4He in a
Deuterium Rich Background for Fusion Research.............cccccocceeiinniinniniinenennnenne 226
A. Frattolilloa and A. De Ninnob

The Compact, Four Barrel High Speed Pellet Injector for the

Ignitor EXperiment .............cccoooooiiiiiiiirieeeeeeeeece et et eesese e eessae e nessne e eesne e 230
Antonio Frattolillo, Silvio Migliori, Francesca Bombarda,
Stephen K. Combs, Larry R. Baylor, Charles R. Foust and Guido Roveta

Conceptual Design of a Plasma Exhaust and Fuel Recovery System for An

Inertial Fusion Energy Power Reactor .............ccccooovuiiiviiiiiiiiniieiineenneeeneeeeecneeeennees 234
Charles a Gentile, Thomas Kozub, Stephen Langish, Craig Pirinski,
Tiana Dodson, Fred Dahlgren, Geoff Gettlefinger, Bruce Paul,
Lloyd Ciebiera, Kevin Sessions and Joseph Wermer

Thermo-Mechanical Design of the ITER NB Injector Grids for Radio

Frequency Ion Source and SINGAP Accelerator ...........c.cccccoevvereveereveennieeencrneenennens 238
Piero Agostinetti, Samuele Dal Bello, Mauro Dalla Palma,
Diego Marcuzzi, Pierluigi Zaccaria, Riccardo Nocentini,
Markus Froeschle, Bernd Heinemann and Rudolf Riedl

A Thermocouple Telemetry System Replacement for the DIII-D
Neutral Beams™ ..ottt sttt sne s 242
S. Noraky

Development of a Portable Reaming Tool for the Coil Supporting Structures

Of WendelStein 7-X.......coouiiiiiiiiiieiiecrtecceecse et s e s ee s s see s s srae s s saaesssaessssaeesanaenns 246
Antonino Cardella, Luca Giordano, Francesco Altanese, G. Crespi and
Thilo Scholz

Design and Test of the Support Elements of the W7-X Magnet Support

T8 0 ) (0 11 o <SRN 250
Paul J C Van Eeten

viii



Main Results and Critical Issues of W7-X Structural Analysis ........c..cccceueereneenneen. 254
Victor Bykov, Felix Schauer, Paul Van Eeten, Konstantin Egorov,
Andrey Tereshchenko, Andre Duebner, Manfred Sochor,
Daniel Zacharias, Andrjei Dudek, Lars Sonnerup, Nikola Jaksic,
Wolwgang Daener, Wenge Chen, Pawel Czarkowski
And Wendelstein 7-X Team

Necsx Modular Coil Fabrication ................coociiiiiiiiniiieiniieeeciescseeseseeesseeessseesseeessnnens 258
James H Chrzanowski, Steve Raftopoulos, Thomas Meighan,
Brad Nelson, Paul Fogarty, Phil Heitzenroeder and Dave Williamson

Engineering Assessment of a National High-Power Advanced Torus

Experiment (NHTX) ......ccooiiiiiiiiiitiniiteniteneeeeesnesesnesesseesssssesssseessssesssssesssssessssses 262
Charles L Neumeyer, Larry E Dudek, Charles a Gentile,
Subrahmanya Ramakrishnan, Timothy N Stevenson, Robert D Woolley
and Irving J Zatz

Computational Analysis of the Magnetic Intervention Concept for First Wall
Protection From Energetic Ions in a Direct Drive Laser Fusion Chamber ............. 266
David V. Rose, Anthony E. Robson, Thomas C. Genoni, Dale R. Welch,
John D. Sethian, John L. Guiliani and Robert E. Clark

Low Pressure Operation of Radially Convergent Beam Fusion Using
Differentially-Pumped I1on Sources............ccccceeeerviernirnnennieneenceeeeesseeeeesseeee e eaeees 270
Kunihito Yamauchi, Kei Nozaki, Masato Watanabe, Akitoshi Okino and
Eiki Hotta

Dose Measurement and Analysis of EAST Tokamak in 2007

Spring EXPeriment..............coooeeiiriiriiriiienteeeeeseeeereesee e seessseeseessaeseseessessseessssssssenane 274
Gang Song, Gui Li, Zhengdao Tang, Mengyun Cheng, Jing Jia,
Qunying Huang and Yican Wu

An Output LC Filter With Diode Voltage Clamp for JET Enhanced Radial
Field AMPLITIET........cooouviiiiiiiiieiteccteccrteeee e ssre s sere s sae e sesseessseesssseesssnassssnens 278
Marco Bigi and Jet Efda Contributors

Energy Storage for Power Hole Mitigation on the Electric Grid Due To the
ITER Neutral Beam INJEctor ..............ccoooiiiiiiiiniiiiniiirniieresteneeeseseeesenseessseessssesssnnees 282
Francesco Milani, Vanni Toigo and Loris Zanotto

Lower Hybrid Current Drive (LHCD) on Alcator C-Mod: System Design,
Implementation, Protection, Calibration and Performance.................cccccvveeuueenneen. 286
David R. Terry, William Burke, Atma Kanojia, Patrick Macgibbon,
David Johnson, Ronald R. Parker, Rui F. Vieira, Gregory Wallace,
William Beck, J. R. Wilson, Nevell L. Greenough, David Gwinn, Jim Irby
and Peter Koert



High Power Water Load for Lower Hybrid Current Drive At 4.6 Ghz on

ALCALOT C-IMIOd ...ttt st s e e s ee s s ee e s sate s e saa e s s ssaesssaeesasaessanaesnnans 291
Peter Koert, Patrick Macgibbon, William Beck, Jeff Doody and
David Gwinn

The Coupler Protection System Upgrade for Lower Hybrid Current Drive on

ALCALOr C-IMOM ...ttt e e sae e s e s re e e s e s saaa e e s s aaa e s e s sbaaeesssnaasannes 295
William Burke, David R. Terry, Hunter Kennedy, Joshua Stillerman,
Peter Milne and John Mclean

Conceptual Design of the ICRH and LHCD Systems for FT-3...........ccccceeevvvennnenn. 299

Francesco Mirizzi, Luigi Panaccione, Gian Luca Ravera,
Angelo Antonio Tuccillo, Riccardo Maggiora and Alessandro Cardinali

Design Status of ITER ECH Upper Launcher Mirrors............cccoeceereveercveeeecvneennnen. 303
Francisco Sanchez, Rene Chavan, Joseph Duron, Mark Henderson,
Jean-Daniel Landis and Hiroyuki Shidara

Design Status of the ITER ECH Upper Steering Mirror Mechanism....................... 307
Jean Daniel Landis, Rene Chavan, Mark Henderson, Robert Bertizzolo,
Andres Collazos and Francisco Sanchez

Sensitivity Study of Mechanical Behavior of Bus Bar System Designed for
Wendelstein 7-X Stellarator................coooiiiiiiiiiiiiicieirieecste e seseeesssreeesseessaeessanees 311
Anatoly Panin, Bert Giesen, Anton Charl, Guntram Czymek, Andre John,
Olaf Neubauer, Manfred Sauer, Rainer Schick and Jorg Wolters

Performance Analysis of a Hybrid Igcts-Mechanical D¢ Circuit Breaker for
Sc Magnet Quench Protection .............ccccooouirieniiniinnineneeeeeeceeeeseee e eaee 315
Roberto Piovan, Elena Gaio and Luca Novello

Limiter Thermography in Aditya Tokamak.............ccccccoevviiriviiriniinnniencneeeceeeennen. 319
Shailesh B Bhatt, L T Lachhvani, J Govindarajan, D Chenna Reddy, S N
Pandya, K a Jadeja and Aditya Team

Physical and Chemical Erosion of Li-Treated ATJ Graphite for NSTX ................. 323
Marin Z Racic, David N Ruzic, Corey Struck and Carlos H Castano

Overview and Status of the Divertor Erosion and Vapor Shielding
Experiment (DEVEX) ........ccccceeviiririiriniereiieeicieeeneeeeeseessseesestesssssesssseessssesssssesssssessssses 327
Travis K. Gray, Michael J. Williams and David N. Ruzic

Grounding, DC Supplies, and Controlling Signal Issues for a Tunable
Reflectometry SYSteI ..........coocuiiiiiiiiiiiiniiiieitenerterertereseesesseesesseesssseessssesssssessssesssnne 331
Chun C. Kung, G. R. D'amico, G. J. Kramer, E. H. Fredd,
C. D. Brunkhorst, S. Scott and J. C. Hosea



National Compact Stellarator Experiment _ Vacuum Vessel External Flux

Loops _ Design and Installation ...............coociiiiniiniinnninieerceeeeeeeeee e 335
George W Labik, Tom G Brown, David W Johnson, Neil Pomphrey,
Brentley C Stratton, Michael E Viola, Michael C Zarnstorff,
Michael J Duco, John W Edwards, Mike Cole and Ed Lazarus

DIII-D CAMAC Infrastructure Maintenance Experience and
Upgrade PIans™ .............o.o ottt st e st ssst e e e s sse e e e s sne s ne s ne e eesneenn 338
G.L. Campbell and D.H. Kellman

Improved Langmuir Probe Array for DIII-D*..............cccccoriiniiniinniinienseeeeeenaens 342
D.A. Taussig, R.L. Boivin, and J.G. Watkins

A Second Generation Timing System for DIII-D Timing Control*.......................... 346
T.M. Deterly, D.H. Kellman and D.K. Finkenthal

Preliminary Design of NCSX Central Computing and Control................................ 350
Paul Sichta, John E. Lawson, Dana M. Mastrovito, Phyllis G. Roney and
Kenneth W. Tindall

A Fast Visible Camera Divertor-Imaging Diagnostic on DIII_D and

Comparison With NSTXX ........o ittt e ssee e ssse e e s ne e 354
A. L. Roquemore, R. Maingi, N. Nishino, T.E. Evans, C.J. Lasnier,
M.E. Fenstermacher and A. Nagy

PCB Rogowski Sensor Designs for Plasma Current Measurement.......................... 358
Qing Chen, Hong-Bin Li, Xiao Chen, Yin Deng and Yan-Bin Liu

Design of An Imaging Bolometer Upgrade for JT-60U...............cccccevervverveneneennne 362
Byron Jay Peterson, Shigeru Konoshima, Artem Kostryukov,
Hisato Kawashima, Dongcheol Seo, Igor V. Miroshnikov,
Naoko Ashikawa, Homaira Parchamy and Yi Liu

Comparison of the Au and Ta Foil Parameters From Laser Calibration of

Imaging Bolometer Foils ..ot 366
Homaira Parchamyaraghy, Byron Jay Peterson, Hiromi Hayashi,
Shigeru Konoshima, Naoka Ashikawa, Dongcheol Seo
And Hisato Kawashima

The In-Vessel 3D Inspection System for ITER .............ccccceiiviiiiiiininienineenieenceeenns 370
Carlo Neri, Luciano Bartolini, Albero Coletti, Mario Ferri De Collibus,
Giorgio Fornetti, Fabio Pollastrone, Marco Riva, Luigi Semeraro and
Sergio Lupini

Fpga-Based Pulse-Oriented Digital Acquisition System for Nuclear Detectors ......374
Marco Riva, Basilio Esposito and Daniele Marocco

xi



Progress in NCSX Construction..............cccoeveereiueeneneernnneereneersneeseseessseessssesssssesssses
Wayne Reiersen, Brad Nelson, Phillip Heitzenroeder, Arthur Brooks,
Thomas Brown, Michael Cole, James Chrzanowski, Lawrence Dudek,
Horng-Ming Fan, Paul Fogarty, Geoffrey Gettelfinger, Paul Goranson,
Michael Kalish, George Labik, James Lyon, George H Neils

xii





