8th International Conference on
Inertial Fusion Sciences and
Applications (IFSA 2013)

Journal of Physics: Conference Series Volume 688

Nara, Japan
8 — 13 September 2013

Editors:

Hiroshi Azechi
Hiroyuki Shiraga

ISBN: 978-1-5108-2279-5
ISSN: 1742-6588



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2013) by the Institute of Physics
All rights reserved. The material featured in this book is subject to
IOP copyright protection, unless otherwise indicated.

Printed by Curran Associates, Inc. (2016)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



Table of contents
Volume 688

March 2016

8th International Conference on Inertial Fusion Sciences and Applications (IFSA
2013)8—13 September 2013, Nara, Japan

Accepted papers received: 8 January 2016
Published online: 1 April 2016

Preface

011001
OPEN ACCESS
8th International Conference on Inertial Fusion Sciences and Applications (IFSA 2013)

011002
OPEN ACCESS
Committees and Sponsors

011003
OPEN ACCESS

Sponsorship

011004
OPEN ACCESS
Endorsements

011005
OPEN ACCESS
Exhibitors

011006
OPEN ACCESS
Peer review statement

Papers



012001

OPEN ACCESS

Probing ultrafast dynamics in a solid-density plasma created by an intense femtosecond
laser

Amitava Adak, Dave Blackman, Gourab Chatterjee, Prashant Kumar Singh, Amit D. Lad,
P. Brijesh, A. P. L. Robinson, John Pasley and G. Ravindra Kumar pg. 1

012002
OPEN ACCESS
A Simple Model of Hohlraum Power Balance and Mitigation of SRS

B. J. Albright, David S. Montgomery, L. Yin and J. L. Kline pg. 5

012003

OPEN ACCESS

Study of shock waves generation, hot electron production and role of parametric
instabilities in an intensity regime relevant for the shock ignition

L Antonelli, P Késter, G Folpini, Y Maheut, F Baffigi, G Cristoforetti, L Labate, T
Levato, L A Gizzi, F Consoli, R De Angelis, Z Kalinowska, T Chodukowski, M Rosinski,
P Parys, T Pisarczyk, P Raczka, L Ryc, J Badziak, ] Wolowski, M Smid, O Renner, E
Krousky, M Pfeifer, J Skala, J Ullschmied, P Nicolai, X Ribeyre, G Shurtz, S Atzeni, A
Marocchino, A Schiavi, C Spindloe, T O Dell, Y J Rhee, M Richetta and D Batani pg. 9

012004
OPEN ACCESS
The diagnostics of the energy coupling efficiency in the Fast Ignition integrated

experiment

Y. Arikawa, S. Fujioka, A. Morace, Z. Zhang, T. Nagai, M. Taga, Y. Abe, S. Kojima, S.
Sakata, H. Inoue, M. Utsugi, S. Hattori, S. H. Lee, T. Ikenouchi, T. Hosoda, A. Sunahara,
T. Ozaki, T. Johzaki, H. Nagatomo, K. Yamanoi, T. Shimizu, S. Tokita, Y. Fujimoto, J.
Kawanaka, Y. Nakata, M. Nakai, H. Shiraga, H. Jitsuno, N. Sarukura, N. Miyanaga, T.
Norimatsu, H. Nishimura, FIREX-group and H. Azechi pg. 13

012005

OPEN ACCESS

Improved robustness study of a shock ignited target, with DUED code including non-
local electron transport and 3D laser ray-tracing

Stefano Atzeni, Alberto Marocchino and Angelo Schiavi pg. 17



012006
OPEN ACCESS
Direct-drive implosion physics: Results from OMEGA and the National Ignition Facility

P. B. Radha, V. N. Goncharov, M. Hohenberger, T. C. Sangster, R. Betti, R. S. Craxton,
D. H. Edgell, R. Epstein, D. H. Froula, J. A. Marozas, F. J. Marshall, R. L. McCrory, P.
W. McKenty, D. D. Meyerhofer, D. T. Michel, S. X. Hu, W. Seka, A. Shvydky, S.
Skupsky, J. A. Frenje, M. Gatu- Johnson, R. D. Petrasso, T. Ma, S. Le Pape and A. J.
Mackinnon pg. 21

012007
OPEN ACCESS
Study on the transport of a relativistic electron beam in plasmas

Hong-bo Cai, Shao-ping Zhu and X.T. He pg. 27

012008
OPEN ACCESS
Convergent ablation measurements with gas-filled rugby hohlraum on OMEGA

A. Casner, T. Jalinaud and D. Galmiche pg. 31

012009
OPEN ACCESS
Simulations of the energy loss of ions at the stopping-power maximum in a laser-induced

plasma

W. Cayzac, A. Frank, A. Ortner, V. Bagnoud, M.M. Basko, S. Bedacht, A. Blazevi¢, O.
Deppert, D.O. Gericke, L. Hallo, A. Knetsch, D. Kraus, G. Malka, K. Pépitone, G.
Schaumann, T. Schlegel, D. Schumacher, An. Tauschwitz, J. Vorberger, F. Wagner and
M. Roth pg. 37

012010
OPEN ACCESS
Progress Towards a Laser Produced Relativistic Electron-Positron Pair Plasma

Hui Chen, J. Bonlie, R. Cauble, F. Fiuza, W. Goldstein, A. Hazi, C. Keane, A. Link, E.
Marley, S. R. Nagel, J. Park, R. Shepherd, G. J. Williams, D. D. Meyerhofer, G. Fiksel, D.
Barnak, P. Y. Chang, M. Nakai, Y. Arikawa, H. Azechi, S. Fujioka, S. Kojima, N.
Miyanaga, T. Morita, T. Nagai, H. Nishimura, T. Ozaki, Y. Sakawa, H. Takabe, Z. Zhang,
S. Kerr, R. Fedosejevs, Y. Sentoku, M. P. Hill, D. J. Hoarty, L. M. R. Hobbs and S. F.
James pg. 41



012011
OPEN ACCESS
Progress in modelling ignition implosion experiments on the National Ignition Facility

D S Clark, D C Eder, S W Haan, B A Hammel, D E Hinkel, O S Jones, M M Marinak, J
L Milovich, P K Patel, J D Salmonson, S M Sepke, C A Thomas and R P J Town pg. 45

012012

OPEN ACCESS

Preparation of the high power laser system PETAL for experimental studies of inertial
confinement fusion and high energy density states of matter

E. d'Humiéres, J. Caron, C. Perego, D. Raffestin, J.-L. Dubois, J. Baggio, A. Compant La
Fontaine, S. Hulin, J.-E. Ducret, F. Lubrano, J.C. Gommé, J. Gazave, J. Ribolzi, J.-L.
Feugeas, P. Nicolai, E. Lefebvre, V.T. Tikhonchuk and D. Batani pg. 49

012013
OPEN ACCESS
Ablation loading of solid target through foam absorber on ABC laser at ENEA-Frascati

R. De Angelis, F. Consoli, S. Yu. Gus'kov, A.A. Rupasov, P. Andreoli, G. Cristofari, G.
Di Giorgio, D. Giulietti, G. Cantono and M. Kalal pg. 53

012014

OPEN ACCESS

Capsule Ablator Inflight Performance Measurements Via Streaked Radiography Of ICF
Implosions On The NIF*

E L Dewald, R Tommasini, A Mackinnon, A MacPhee, N Meezan, R Olson, D Hicks, S
LePape, N Izumi, K Fournier, M A Barrios, S Ross, A Pak, T Déppner, D Kalantar, K
Opachich, R Rygg, D Bradley, P Bell, A Hamza, B Dzenitis, O L Landen, B MacGowan,
K LaFortune, C Widmayer, B Van Wonterghem, J Kilkenny, M J Edwards, J Atherton
and E I Moses pg. 57

012015
OPEN ACCESS
Experimental Test of the Polarization Persistence in Inertial Confinement Fusion

J. P. Didelez, C. Deutsch, M. Fujiwara, M. Nakai and M. Utsuro pg. 61



012016
OPEN ACCESS
Study of shock waves and related phenomena motivated by astrophysics

R P Drake, P A Keiter, C C Kuranz, G Malamud, M Manuel, C A Di Stefano, E J
Gamboa, C M Krauland, M J MacDonald, W C Wan, R P Young, D S Montgomery, C
Stoeckl and D H Froula pg. 65

012017
OPEN ACCESS
The Ignition Physics Campaign on NIF: Status and Progress

M. J. Edwards (for the Ignition Team) pg. 69

012018
OPEN ACCESS
Investigating Turbulent Mix in HEDLP Experiments

K. A. Flippo, F. W. Doss, B. Devolder, J. R. Fincke, E. N. Loomis, J. L. Kline and L.
Welser-Sherrill pg. 76

012019

OPEN ACCESS

Ignition calculations using a reduced coupled-mode electron- ion energy exchange
model*

W J Garbett and D A Chapman pg. 81

012020
OPEN ACCESS
High-Energy Density science at the Linac Coherent Light Source

S H Glenzer, L B Fletcher and J B Hastings pg. 85

012021

OPEN ACCESS

Ton Acceleration by Ultra-intense Laser Pulse Interacting with Double-layer Near-critical
Density Plasma

Y. J. Gu, Q. Kong, S. Kawata, T. [zumiyama, T. Nagashima, M. Takano, X. F. Li, Q. Yu,
D. Barada, Y. Y. Ma and P. X. Wang pg. 91



012022
OPEN ACCESS
Ab Initio Simulation Bervllium in Solid Molecular Hydrogen: Elastic Constant

Carlo L Guerrero and Jose M Perlado pg. 95

012023
OPEN ACCESS
Laser-driven ablation through fast electrons in PALS experiment

S.Yu. Gus'kov, T. Chodukowski, N. Demchenko, Z. Kalinowska, A. Kasperczuk, E.
Krousky, M. Pfeifer, P. Pisarczyk, T. Pisarczyk, O. Renner, J. Skala, M. Smid and J.
Ullschmied pg. 99

012024
OPEN ACCESS
Habit control of deuterated potassium dihydrogen phosphate crystal for laser applications

L A Guzman, M Suzuki, Y Fujimoto and K Fujioka pg. 103

012025
OPEN ACCESS
Alternative Approaches to High Energy Density Fusion

J Hammer pg. 107

012026

OPEN ACCESS

Repetitive Solid Spherical Pellet Injection and Irradiation toward the Repetitive-mode
Fast-Ignition Fusion miniReactor CANDY.

Ryohei HANAYAMA, Osamu KOMEDA, Yasuhiko NISHIMURA, Yoshitaka MORI,
Katsuhiro ISHII, Suisei NAKAYAMA, Shinichiro OKIHARA, Kazuhisa FUJITA,

Takashi SEKINE, Nakahiro SATO, Takashi KURITA, Toshiyuki KAWASHIMA,

Hirofumi KAN, Naoki NAKAMURA, Takuya KONDO, Manabu FUJINE, Hirozumi
AZUMA, Tatsumi HIOKI, Mitsutaka KAKENO, Tomoyoshi MOTOHIRO, Atsushi
SUNAHARA, Yasuhiko SENTOKU, Eisuke MIURA and Yoneyoshi KITAGAWA pg. 113



012027
OPEN ACCESS
Kinetic simulation of electron transport using electron magnethydrodynamic structures

Masayasu Hata, Hitoshi Sakagami and Amita Das pg. 117

012028

OPEN ACCESS

Estimation on Achievable Parameter Regime of Warm Dense Matter Generated by
Isochoric Heating Discharge using Intense Pulsed Power Generator

Ryota Hayashi, Kenji Kashine, Akira Tokuchi, Fumihiro Tamura, Arata Watabe,
Takahiro Kudo, Kazumasa Takahashi, Toru Sasaki, Takashi Kikuchi, Tsukasa Aso, Nob.
Harada and Weihua Jiang pg. 121

012029
OPEN ACCESS
The updated advancements of inertial confinement fusion program in China

X. T. He with ICF teams in China pg. 125

012030
OPEN ACCESS
Orion: a high contrast user facility

D I Hillier, C N Danson, S J Duffield, D A Egan, S P Elsmere, M T Girling, E J Harvey,
N W Hopps, M J Norman, S J F Parker, P T Treadwell, D N Winter and T H Bett pg. 132

012031
OPEN ACCESS
Laser-Plasma Interactions in Drive Campaign targets on the National Ignition Facility

D E Hinkel, D A Callahan, J D Moody, P A Amendt, B F Lasinski, B J] MacGowan, D
Meeker, P A Michel, J Ralph, M D Rosen, J S Ross, M B Schneider, E Storm, D J Strozzi
and E A Williams pg. 136

012032

OPEN ACCESS

The first data from the Orion laser: measurements of the spectrum of hot dense
aluminium

D J Hoarty, P Allan, S F James, C R D Brown, L M R Hobbs, M P Hill, J W O Harris, J
Morton, M G Brookes, R Shepherd, J Dunn, H Chen, E Von Marley, P Beiersdorfer, H K
Chung, R W Lee, G Brown and J Emig pg. 140



012033
OPEN ACCESS
Enhancement of fast electron energy deposition by external magnetic fields

J J Honrubia, M Murakami, K Mima, T Johzaki, A Sunahara, H Nagatomo, S Fujioka, H
Shiraga and H Azechi pg. 146

012034
OPEN ACCESS
Supplemental heating of conventional Inertial Confinement Fusion

B R Thomas, S J Hughes, W J Garbett and N J Sircombe pg. 150

012035

OPEN ACCESS

Computational Study of Magnetic Field Amplification in Laser-Produced Shock Waves
Relevant to Supernova Remnants

Ayako Ishii, Shiori Kishita, Naofumi Ohnishi, Yasuhiro Kuramitsu, Taichi Morita,
Youichi Sakawa and Hideaki Takabe pg. 154

012036
OPEN ACCESS
Target Monitoring and Plasma Diagnosis using 2w probe beam for CANDY

Katsuhiro Ishii, Yoshitaka Mori, Ryohei Hanayama, Suisei Nakayama, Shinichiro
Okihara, Kazuhisa Fujita, Takashi Sekina, Nakahiro Sato, Takashi Kurita, Toshiyuki
Kawashima, Hirofumi Kan, Osamu Komeda, Naoki Nakamura, Takuya Kondo, Manabu
Fujine, Hirozumi Azuma, Tatsumi Hioki, Mitsutaka Kakeno, Tomoyoshi Motohiro,
Yasuhiko Nishimura, Atsushi Sunahara, Yasuhiko Sentoku, Eisuke Miura and Yoneyoshi
Kitagawa pg. 158

012037
OPEN ACCESS
Cool-down performance of the new apparatus for fuel layering demonstrations of FIREX

targets

A Iwamoto, T Norimatsu, M Nakai, H Sakagami, H Shiraga and H Azechi pg. 162



012038
OPEN ACCESS
Laser-matter interaction in cluster medium in the radiation dominated regime

N. Iwata, Y. Kishimoto, F. Wu and Y. Fukuda pg. 166

012039
OPEN ACCESS
X-ray emission spectroscopy of well-characterised non-LTE plasmas

A C Bourgaux, S Bastiani-Ceccotti, P Audebert, ] R Marqués, L Vassura, T Vinci, F
Dorchies, P M Leguay, H K Chung, C Bowen, V Dervieux, P Renaudin, V Silvert and S
Jacquemot pg. 171

012040
OPEN ACCESS
A Single-shot Terahertz Time-domain Spectroscopy Instrument for Intense Laser System

Z Jin, A Wada, J H Shin, N Yugami and R Kodama pg. 175

012041
OPEN ACCESS
Electron beam guiding by strong longitudinal magnetic fields

T. Johzaki, K. Mima, S. Fujioka, H. Sakagami, A. Sunahara, H. Nagatomo and H.
Shiraga pg. 179

012042
OPEN ACCESS
A new symmetry model for hohlraum-driven capsule implosion experiments on the NIF

O. Jones, R. Rygg, R. Tomasini, D. Eder, A. Kritcher, J. Milovich, L. Peterson, C.
Thomas, M. Barrios, R. Benedetti, T. Doeppner, T. Ma, S. Nagel, A. Pak, J. Field, N.
Izumi, S. Glenn, R. Town and D. Bradley pg. 183

012043
OPEN ACCESS
Remarks to SBS PCM based self-navigation of laser drivers

M Kalal, L Matena, HJ Kong, M Martinkova and S Cha pg. 187



012044
OPEN ACCESS
Conceptual design of sub-exa-watt system by using optical parametric chirped pulse

amplification

J. Kawanaka, K. Tsubakimoto, H. Yoshida, K. Fujioka, Y. Fujimoto, S. Tokita, T. Jitsuno,
N. Miyanaga and Gekko-EXA Design Team pg. 191

012045
OPEN ACCESS

Ion beam control in laser plasma interaction

S. Kawata, T. Izumiyama, D. Sato, T. Nagashima, M. Takano, D. Barada, Y. J. Gu, Y. Y.
Ma, Q. Kong, P. X Wang and W. M. Wang pg. 195

012046
OPEN ACCESS
Beyond Extreme Ultra Violet (BEUV) Radiation from Spherically symmetrical High-Z

plasmas

Kensuke Yoshida, Shinsuke Fujioka, Takeshi Higashiguchi, Teruyuki Ugomori, Nozomi
Tanaka, Masato Kawasaki, Yuhei Suzuki, Chihiro Suzuki, Kentaro Tomita, Ryouichi
Hirose, Takeo Eshima, Hayato Ohashi, Masaharu Nishikino, Enda Scally, Hiroaki
Nshimura, Hiroshi Azechi and Gerard O'Sullivan pg. 199

012047

OPEN ACCESS

Numerical Simulation on Measurement of Optical and Thermal Properties for Warm
Dense Matter Generated by Isochoric Heating with Pulsed Power Discharge Device

Takashi KIKUCHI, Ryota HAYASHI, Takuya TAKAHASHI, Fumihiro TAMURA,
Kazumasa TAKAHASHI, Toru SASAKI, Tsukasa ASO and Nob. HARADA pg. 203

012048
OPEN ACCESS
Understanding the stagnation and burn of implosions on NIF

J D Kilkenny, J A Caggiano, R Hatarik, J P Knauer, D B Sayre, B K Spears, S V Weber,
C B Yeamans, C J Cerjan, L Divol, M J Eckart, V Yu Glebov, H W Herrmann, S Le Pape,
D H Munro, G P Grim, O S Jones, L Berzak-Hopkins, M Gatu-Johnson, A J Mackinnon,
N B Meezan, D T Casey, J A Frenje, ] M Mcnaney, R Petrasso, H Rinderknecht, W
Stoeffl and A B Zylstra pg. 208



012049
OPEN ACCESS
Progress toward a unified kJ-machine CANDY

Yoneyoshi Kitagawa, Yoshitaka Mori, Osamu Komeda, Ryohei Hanayama, Katsuhiro
Ishii, Shinichiro Okihara, Kazuhisa Fujita, Suisei Nakayama, Takashi Sekine, Nakahiro
Sato, Takashi Kurita, Toshiyuki Kawashima, Takeshi Watari, Hirofumi Kan, Naoki
Nakamura, Takuya Kondo, Manabu Fujine, Hirozumi Azuma, Tomoyoshi Motohiro,
Tatsumi Hioki, Mitsutaka Kakeno, Yasuhiko Nishimura, Atsushi Sunahara, Yasuhiko
Sentoku, Eisuke Miura, Yasunobu Arikawa, Takahiro Nagai, Yuki Abe, Satoshi Ozaki
and Akira Noda pg. 212

012050
OPEN ACCESS
Precision Measurement of Delbriick Scattering via Laser Compton Scattered y-rays

J K Koga and T Hayakawa pg. 216

012051
OPEN ACCESS
Control of imploded core plasma by changing beam arrangement of Gekko XII

M Koga, Y Ishii, T Sogo, H Shiraga, H Nagatomo, T Ozaki, S Fujioka and H Azechi pg. 220

012052

OPEN ACCESS

Velocity evolution of electro-magnetically driven shock wave for beam-dissociated
hydrogen interaction experiment

Kotaro Kondo and Yoshiyuki Oguri pg. 225

012053

OPEN ACCESS

Numerical Modeling of Complex Targets for High-Energy- Density Experiments with
Ion Beams and other Drivers

Alice Koniges, Wangyi Liu, Steven Lidia, Thomas Schenkel, John Barnard, Alex
Friedman, David Eder, Aaron Fisher and Nathan Masters pg. 229



012054
OPEN ACCESS
Limitation of the plasma channel due to the frequency blueshift

Hideyuki Kotaki, Yukio Hayashi, Michiaki Mori, Masaki Kando, James K. Koga and
Sergei V. Bulanov pg. 233

012055
OPEN ACCESS
Shock Hugoniot measurements of CH at Gbar pressures at the NIF

A. L. Kritcher, T. Doeppner, D. Swift, J. Hawreliak, J. Nilsen, J. Hammer, B. Bachmann,
G. Collins, O. Landen, C. Keane, S. Glenzer, S. Rothman, D. Chapman, D. Kraus and
R.W Falcone pg. 237

012056
OPEN ACCESS
Spherical shock in the presence of an external magnetic field

Y Kuramitsu, S Matsukiyo, S Isayama, D Harada, T Oyama, R Fujino, Y Sakawa, T

Morita, Y Yamaura, T Ishikawa, T Moritaka, T Sano, K Tomita, R Shimoda, Y Sato, K

Uchino, A Pelka, R Crowston, N Woolsey, G Gregori, M Koenig, D W Yuan, C L Yin, Y

T Li, K Zhang, ] Y Zhong, F L Wang, N Ohnishi, K Nagamine, H Yoneda and H Takabe pg. 242

012057
OPEN ACCESS
Science and code validation program to secure ignition on LMJ

E Lefebvre, C. Boniface, M. Bonnefille, A. Casner, C. Esnault, D. Galmiche, P. Gauthier,
F. Girard, R. Gisbert, J.-P. Leidinger, P. Loiseau, L. Masse, P.-E. Masson-Laborde, P.
Mignon, M.-C. Monteil, P. Seytor and V. Tassin pg. 246

012058

OPEN ACCESS

Modeling of radiative and quantum electrodynamics effects in PIC simulations of ultra-
relativistic laser-plasma interaction

M Lobet, E d'Humieres, M Grech, C Ruyer, X Davoine and L Gremillet pg. 250



012059
OPEN ACCESS
Simulation of laser-plasma interaction experiments with gas-filled hohlraums on the LIL

facility

P. Loiseau, P.-E. Masson-Laborde, D. Teychenné, M.-C. Monteil, M. Casanova, D.
Marion, G. Tran, G. Huser, C. Rousseaux, S. Hiiller, A. Héron and D. Pesme pg. 254

012060
OPEN ACCESS
HilLASE: a scalable option for Laser Inertial Fusion Energy

A Lucianetti, V Jambunathan, M Divoky, O Slezak, M Sawicka, J Pilar, S Bonora, P D
Mason, P J Phillips, K Ertel, S Banerjee, C Hernandez- Gomez, J L Collier, C Edwards,
M Tyldesley and T Mocek pg. 258

012061
OPEN ACCESS
Collimation of laser-produced proton beam

M. Takano, T. Nagashima, T. [zumiyama, Y. J. Gu, D. Barada, Q. Kong, P. X. Wang, Y.
Y. Ma, W. M. Wang and S. Kawata pg. 262

012062

OPEN ACCESS

Collective scattering of an incident monochromatic circularly polarized wave in an
unmagnetized non-equilibrium plasma

S Matsukiyo, Y Kuramitsu and K Tomita pg. 266

012063
OPEN ACCESS
Nonlinear motion of a current-vortex sheet in MHD Richtmvyer-Meshkov instability

Chihiro Matsuoka, Katsunobu Nishihara and Takayoshi Sano pg. 270

012064
OPEN ACCESS
Results from neutron imaging of ICF experiments at NIF

F E Merrill, C R Danly, D N Fittinghoff, G P Grim, N Guler, P L Volegov and C H
Wilde pg. 274



012065

OPEN ACCESS

Theoretical analysis for temperature dependence of laser- induced damage threshold of
optical thin films

K Mikami, S Motokoshi, T Somekawa, T Jitsuno, M Fujita, KA Tanaka and H Azechi pg. 278

012066
OPEN ACCESS
Magnetized Fast ignition (MFI) and Laser Plasma Interactions in Strong Magnetic Field

Kunioki Mima, T. Johzaki, J. Honrubia, H. Nagatomo, T. Taguchi, A. Sunahara, H.
Sakagami, S. Fujioka and G. Logan pg. 285

012067
OPEN ACCESS
The Laser Mega-Joule : LMJ & PETAL status and Program Overview

J-L Miquel, C Lion and P Vivini pg. 289

012068

OPEN ACCESS

Characteristics of X-rays produced via laser Compton scattering using quasi-
monoenergetic electron beam driven by laser-plasma acceleration

Eisuke Miura, Ryunosuke Kuroda and Hiroyuki Toyokawa pg. 295

012069
OPEN ACCESS
Wave guided laser wake-field acceleration in splash plasma channels

Yoshio MIZUTA, Tomonao HOSOKAI, Shinichi MASUDA, Alexei ZHIDKOV,
Nobuhiko NAKANII, Zhan JIN, Hiroki NAKAHARA, Tomohiro KOHARA, Kenta
IWASA, Masaki KANDO, Sergei BULANOYV and Ryosuke KODAMA pg. 299



012070

OPEN ACCESS

Upgrade of repetitive fast-heating fusion driver HAMA to implode a shell target by using
diode pumped solid state laser

Yoshitaka MORI, Takashi SEKINE, Osamu KOMEDA, Yasuhiko NISHIMURA,
Atsushi SUNAHARA, Eisuke MIURA, Suisei Nakayama, Ryohei HANAYAMA,
Katsuhiro ISHII, Nakahiro SATO, Takashi KURITA, Toshiyuki KAWASHIMA,
Hirofumi KAN, Naoki NAKAMURA, Takuya KONDO, Manabu FUJINE, Hirozumi
AZUMA, Tatsumi HIOKI, Mitsutaka KAKENO, Tsutomu KAJINO, Tomoyoshi
MOTOHIRO, Yasuhiko SENTOKU and Yoneyoshi KITAGAWA pg. 303

012071

OPEN ACCESS

Proton imaging of an electrostatic field structure formed in laser-produced counter-
streaming plasmas

T. Morita, N. L. Kugland, W. Wan, R. Crowston, R. P. Drake, F. Fiuza, G. Gregori, C.
Huntington, T. Ishikawa, M. Koenig, C. Kuranz, M. C. Levy, D. Martinez, J. Meinecke,
F. Miniati, C. D. Murphy, A. Pelka, C. Plechaty, R. Presura, N. Quiros, B. A. Remington,
B. Reville, J. S. Ross, D. D. Ryutov, Y. Sakawa, L. Steele, H. Takabe, Y. Yamaura, N.
Woolsey and H.-S. Park pg. 308

012072

OPEN ACCESS

Density filament and helical field line structures in three dimensional Weibel-mediated
collisionless shocks

Toseo Moritaka, Youichi Sakawa, Yasuhiro Kuramitsu, Taichi Morita, Yuta Yamaura,
Taishi Ishikawa and Hideaki Takabe pg. 312

012073
OPEN ACCESS
The National Ignition Facility: Transition to a User Facility

E. I. Moses, J. Atherton, L. Lagin, D. Larson, C. Keane, B. MacGowan, R. Patterson, M.
Spaeth, B. Van Wonterghem, P. Wegner and R. Kauffman pg. 316

012074

OPEN ACCESS

High efficient ultrahigh acceleration of plasma blocks by PW-ps laser pulses for
producing fusion flames in DT and HB11 of solid state density

S Moustaizis, P Lalousis, H Hora and G H Miley pg. 325



012075

OPEN ACCESS

Development of a polar direct drive platform for mix and burn experiments on the
National Ignition Facility

T J Murphy, G A Kyrala, N S Krasheninnikova, P A Bradley, J] A Cobble, I L Tregillis, K
A D Obrey, J A Baumgaertel, S C Hsu, R C Shah, P Hakel, J L Kline, M J Schmitt, R J
Kanzleiter, S H Batha, R J] Wallace, S Bhandarkar, P Fitzsimmons, M Hoppe, A Nikroo
and P McKenty pg. 329

012076
OPEN ACCESS
Laser ion acceleration and neutron source in short-pulse solid- nanoparticle interaction

K Nishihara, T Watari, K Matsukado, T Sekine, Y Takeuchi, M Takagi, N Satoh, T
Kawashima and H Kan pg. 333

012077
OPEN ACCESS
Atomic process modeling in dense hydrogenic plasmas by nearest neighbor

approximation

T Nishikawa pg. 337

012078
OPEN ACCESS
Direct-driven target implosion in heavy ion fusion

K. Noguchi, T. Suzuki, T. Kurosaki, D. Barada, S. Kawata, Y. Y. Ma and A. I. Ogoyski pg. 341

012079
OPEN ACCESS
Characteristics of extreme ultraviolet emission from high-Z plasmas

H. Ohashi, T. Higashiguchi, Y. Suzuki, M. Kawasaki, C. Suzuki, K. Tomita, M.
Nishikino, S. Fujioka, A. Endo, B. Li, T. Otsuka, P. Dunne and G. O'Sullivan pg. 345

012080
OPEN ACCESS
Modern trends in low-density materials for fusion

A.S. Orekhov, A.A. Akunets, L.A. Borisenko, A.I. Gromov, Yu. A. Merkuliev, V.G.
Pimenov, E.E. Sheveleva, V.G. Vasiliev and N.G. Borisenko pg. 349



012081

OPEN ACCESS

A novel experimental setup for energy loss and charge state measurements in dense
moderately coupled plasma using laser-heated hohlraum targets

A. Ortner, D. Schumacher, W. Cayzac, A. Frank, M.M. Basko, S. Bedacht, A. Blazevic,
S. Faik, D. Kraus, T. Rienecker, G. Schaumann, An. Tauschwitz, F. Wagner and M. Roth pg. 353

012082
OPEN ACCESS
Precise diagnostics for SG-1I facility

Ouyang Xiaoping, Yang Lin, Zhu Baoqiang, Ma Weixin, Zhu Jian, Zhu Jianqiang and
Lin Zunqi pg. 357

012083
OPEN ACCESS
Hot electron spectra on advanced targets in FIREX

T. Ozaki, A. Sunahara, H. Shiraga, Y. Arikawa, S. Fujioka, H. Sakagami, Z. Zhang, H.
Nagatomo, T. Johzaki, T. Namimoto, M. Taga, S. Kojima, Y. Abe, K. Ishihara, T. Nagai,
S. Sakata, S. Hattori, Y. Sakawa, H. Nishimura, H. Azechi and FIREX group pg. 360

012084
OPEN ACCESS
Laboratory astrophysical collisionless shock experiments on Omega and NIF

Hye-Sook Park, J. S. Ross, C. M. Huntington, F. Fiuza, D. Ryutov, D. Casey, R. P. Drake,
G. Fiksel, D. Froula, G. Gregori, N. L. Kugland, C. Kuranz, M. C. Levy, C. K. Li, J.
Meinecke, T. Morita, R. Petrasso, C. Plechaty, B. Remington, Y. Sakawa, A Spitkovsky,
H. Takabe and A. B. Zylstra pg. 365

012085
OPEN ACCESS
FM-to-AM conversion measurement for high power nanosecond lasers

Denis PENNINCKX pg. 371



012086

OPEN ACCESS

Generation of phase - matched coherent point source in plasma media by propagated X-
ray laser seeded beam

T Pikuz, A Faenov, S Magnitskiy, N Nagorskiy, M Tanaka, M Ishino, M Nishikino, M
Kando, Y Kato and T Kawachi pg. 375

012087
OPEN ACCESS
Ablation driven by hot electrons in shock ignition

A R Piriz, G Rodriguez Prieto, N A Tahirand Y T Zhao pg. 379

012088
OPEN ACCESS
Simulations of proton beam characteristics for ELIMED Beamline

Jan Psikal, Jiri Limpouch, Ondrej Klimo, Jiri Vyskocil, Daniele Margarone and Georg
Korn pg. 383

012089

OPEN ACCESS

Self-consistent particle-in-cell modelling of short pulse absorption and transport for high
energy density physics experiments

M G Ramsay, T D Arber and N J Sircombe pg. 387

012090

OPEN ACCESS

Hydrodynamic instabilities and mix studies on NIF: predictions, observations, and a path
forward

B. A. Remington, L. J. Atherton, L. R. Benedetti, L. Berzak-Hopkins, D. K. Bradley, D.
A. Callahan, D.T. Casey, P. M. Celliers, C. J. Cerjan, D. S. Clark, E. L. Dewald, T. R.
Dittrich, S. N. Dixit, T. Doppner, D. H. Edgell, M. J. Edwards, R. Epstein, J. Frenje, M.
Gatu-Johnson, S. Glenn, S. H. Glenzer, G. Grim, S. W. Haan, B. A. Hammel, A. Hamza,
D. Hicks, W. W. Hsing, O. Hurricane, N. [zumi, O. S. Jones, M. H. Key, S. F. Khan, J. D.
Kilkenny, J. L. Kline, G. A. Kyrala, O. L. Landen, S. Le Pape, J. D. Lindl, T. Ma, B. J.
MacGowan, A. J. Mackinnon, A. G. MacPhee, N. B. Meezan, J. D. Moody, E. 1. Moses,
A. Nikroo, A. Pak, T. Parham, H.-S. Park, P. K. Patel, R. Petrasso, J. Pino, J.E. Ralph, K.
Raman, S. P. Regan, H. F. Robey, J. S. Ross, B. K. Spears, V. A. Smalyuk, P. T. Springer,
L. J. Suter, R. Tipton, R. Tommasini, R. P. Town and S. V. Weber pg. 391



012091

OPEN ACCESS

K-shell spectroscopic diagnosis of suprathermal electrons at fusion-relevant
environmental conditions

O Renner, M Smid, D Khaghani and F B Rosmej pg. 397

012092
OPEN ACCESS
Advances in shock timing experiments on the National Ienition Facility

H F Robey, P M Celliers, ] D Moody, J Sater, T Parham, B Kozioziemski, R Dylla-
Spears, J S Ross, S LePape, J E Ralph, M Hohenberger, E L Dewald, L Berzak Hopkins,
JJ Kroll, B E Yoxall, A V Hamza, T R Boehly, A Nikroo, O L Landen and M J Edwards pg. 401

012093

OPEN ACCESS

XFEL resonant photo-pumping of dense plasmas and dynamic evolution of autoionizing
core hole states

F B Rosmej, A Moinard, O Renner, E Galtier, J J Lee, B Nagler, P A Heimann, W
Schlotter, J J Turner, R W Lee, M Makita, D Riley and J Seely pg. 407

012094
OPEN ACCESS
A bright neutron source driven by relativistic transparency of solids

M. Roth, D. Jung, K. Falk, N. Guler, O. Deppert, M. Devlin, A. Favalli, J. Fernandez, D.
C. Gautier, M. Geissel, R. Haight, C. E. Hamilton, B. M. Hegelich, R. P. Johnson, A.
Kleinschmidt, F. Merrill, G. Schaumann, K. Schoenberg, M. Schollmeier, T. Shimada, T.
Taddeucci, J. L. Tybo, F. Wagner, S. A. Wender, C. H. Wilde and G. A. Wurden pg. 411

012095
OPEN ACCESS
Direct drive targets for the megajoule facility UFL-2M

V B Rozanov, S Yu Gus'kov, G A Vergunova, N N Demchenko, R V Stepanov, I Ya
Doskoch, R A Yakhin and N V Zmitrenko pg. 415



012096
OPEN ACCESS
Integrated simulations for ion beam assisted fast ignition

H Sakagami, T Johzaki, A Sunahara and H Nagatomo pg. 419

012097

OPEN ACCESS

A scaled experiment to study energy dissipation process during longitudinal compression
of charged particle beams

Y Sakai, M Nakajima, J Hasegawa, T Kikuchi and K Horioka pg. 423

012098
OPEN ACCESS
Thomson scattering measurement of a collimated plasma jet generated by a high-power

laser system

T. Ishikawa, Y. Sakawa, T. Morita, Y. Yamaura, Y. Kuramitsu, T. Moritaka, T. Sano, R.
Shimoda, K. Tomita, K. Uchino, S. Matsukiyo, A. Mizuta, N. Ohnishi, R. Crowston, N.
Woolsey, H. Doyle, G. Gregori, M. Koenig, C. Michaut, A. Pelka, D. Yuan, Y. Li, K.
Zhang, J. Zhong, F. Wang and H. Takabe pg. 427

012099

OPEN ACCESS

Atomic processes and equation of state of high Z plasmas for EUV sources and their
effects on the spatial and temporal evolution of the plasmas

Akira Sasaki, Atushi Sunahara, Hiroyuki Furukawa, Katsunobu Nishihara, Takeshi
Nishikawa and Fumihiro Koike pg. 431

012100

OPEN ACCESS

Evaluation Method for Thermal Conductivity in Warm Dense Matter by using Ruby
Fluorescence Probe

Takuya Takahashi, Yoshimasa Kawaguchi, Takumi Ohuchi, Kazumasa Takahashi, Toru
Sasaki, Takashi Kikuchi, Tsukasa Aso and Nob. Harada pg. 435



012101

OPEN ACCESS

Study on pulsed-discharge devices by using pulse-forming-network modules toward
intense X-ray source

Nobuyuki Anzai, Daiki Takewaki, Fumitaka Tachinami, Kazumasa Takahashi, Toru
Sasaki, Tsukasa Aso, Takashi Kikuchi and Nob. Harada pg. 439

012102

OPEN ACCESS

Study on Exploding Wire Compression for Evaluating Electrical Conductivity in Warm-
Dense Diamond-Like-Carbon

Toru Sasaki, Kazumasa Takahashi, Takahiro Kudo, Takashi Kikuchi, Tsukasa Aso, Nob.
Harada, Shinsuke Fujioka and Kazuhiko Horioka pg. 443

012103

OPEN ACCESS

Study on AC-DC Electrical Conductivities in Warm Dense Matter Generated by Pulsed-
power Discharge with Isochoric Vessel

Toru Sasaki, Takumi Ohuchi, Takuya Takahashi, Yoshinari Kawaguchi, Hirotaka Saito,
Yasutoshi Miki, Kazumasa Takahashi, Takashi Kikuchi, Tsukasa Aso and Nob. Harada pg. 447

012104
OPEN ACCESS
DPSSL pumped 20-TW Ti:sapphire laser system for DD fusion experiment

T Sekine, Y Hatano, Y Takeuchi and T Kawashima pg. 451

012105
OPEN ACCESS
Dressed Charge of Electron by Radiation Reaction

Keita SETO, Sen Zhang, James KOGA, Toseo Moritaka, Kensuke Homma, Yoshihide
Nakamiya, Hideo NAGATOMO and Kunioki MIMA pg. 455

012106

OPEN ACCESS

Laser-induced synthesis and decay of Tritium under exposure of solid targets in heavy
water

E.V. Barmina, S.F. Timashev and G.A. Shafeev pg. 459



012107

OPEN ACCESS

Mitigation of Laser Imprinting with Diamond Ablator for Direct-Drive Inertial
Confinement Fusion Targets

K Shigemori, H Kato, M Nakai, R Hosogi, T Sakaiya, H Terasaki, S Fujioka, A Sunahara
and H Azechi pg. 467

012108
OPEN ACCESS
Probe beam-free detection of terahertz wave by electroluminescence induced by intense

THz pulse

J. Shin, Z. Jin, Y. Nosaka, T. Nakazawa and R. Kodama pg. 471

012109
OPEN ACCESS
Dependence of Ablative Rayleigh—Taylor Instability on High-Z Dopant Concentration

Takashi Shiroto, Naofumi Ohnishi, Atsushi Sunahara and Shinsuke Fujioka pg. 475

012110
OPEN ACCESS
Beryllium ignition target design for indirect drive NIF experiments

A N Simakov, D C Wilson, S A Y1, J L Kline, J D Salmonson, D S Clark, J L Milovich
and M M Marinak pg. 479

012111
OPEN ACCESS
Integrated modelling framework for short pulse high energy density physics experiments

N. J. Sircombe, S. J. Hughes and M. G. Ramsay pg. 483

012112
OPEN ACCESS
Control and ultra-short pulse generation in stimulated Raman backscattering

Milo$ M. Skori¢, Ljubomir Nikoli¢, Ljup&o HadZievski, Dimitri Batani, Seiji Ishiguro
and Kunioki Mima pg. 487



012113
OPEN ACCESS
Hydrodynamic growth and mix experiments at National Ignition Facility

V. A. Smalyuk, J. Caggiano, D. Casey, C. Cerjan, D. S. Clark, J. Edwards, G. Grim, S. W.

Haan, B. A. Hammel, A. Hamza, W. Hsing, O. Hurricane, J. Kilkenny, J. Kline, J.

Knauer, O. Landen, J. McNaney, M. Mintz, A. Nikroo, T. Parham, H.-S. Park, J. Pino, K.

Raman, B. A. Remington, H. F. Robey, D. Rowley, R. Tipton, S. Weber and C. Yeamans pg. 491

012114
OPEN ACCESS
Direct heating of imploded plasma in the fast ignition

Atsushi Sunahara, Tomoyuki Johzaki, Hideo Nagatomo, Kunioki Mima, Hiroyuki
Shiraga, Hiroshi Azechi, Yohitaga Mori and Yoneyoshi Kitagawa pg. 496

012115
OPEN ACCESS
[llumination non-uniformity of spirally wobbling beam in heavy ion fusion

T. Suzuki, K. Noguchi, T. Kurosaki, D. Barada, S. Kawata, Y. Y. Ma and A.L. Ogoyski pg. 500

012116
OPEN ACCESS
Imploded Plasma Heating by Irradiation of Heating Laser through a Cone with a Hole for

Fast Ignition

M Taga, H Shiraga, S Fujioka and H Azechi pg. 504

012117
OPEN ACCESS
Suppression of beam merging and hosing instabilities in magnetized fast ignition fusion

Toshihiro Taguchi, Thomas M Antonsen Jr. and Kunioki Mima pg. 508

012118

OPEN ACCESS

High Energy Density Physics Research Using Intense Heavy Ion Beam at FAIR: The
HEDgeHOB Program

N.A. Tahir, A. Shutov, A.R. Piriz, C. Deutsch and Th. Stohlker pg. 512



012119

OPEN ACCESS

Shock Formation by Plasma Filaments of Microwave Discharge under Atmospheric
Pressure

Masayuki Takahashi and Naofumi Ohnishi pg. 516

012120
OPEN ACCESS
Emission of High-Energy lons in the SHOTGUN III Divergent Gas-Puff Z-Pinch

Experiment

Keiichi TAKASUGI, Masayuki IWATA and Mineyuki NISHIO pg. 520

012121

OPEN ACCESS

Concept for Generation of Warm Dense Matter of Insulator due to Flyer Impact
Accelerated by Electron Beam Irradiation using Intense Pulsed Power Generator

Fumihiro TAMURA, Ryota HAYASHI, Takahiro KUDO, Arata WATABE, Kenji
KASHINE, Akira TOKUCHI, Takashi KIKUCHI, Kazumasa TAKAHASHI, Toru
SASAKI, Tsukasa ASO, Nob. HARADA and Weihua JIANG pg. 524

012122

OPEN ACCESS

Spectroscopic measurements of ablation plasma generated with laser-driven intense
extreme ultraviolet (EUV) light

N Tanaka, K Hane, H Shikata, M Masuda, K Nagatomi, A Sunahara, M Yoshida, S
Fujioka and H Nishimura pg. 528

012123
OPEN ACCESS
Plasma physics effects on thermonuclear burn rate in the presence of hydrodynamic mix

Xian-Zhu Tang, Zehua Guo, Grigory Kagan, Christopher McDevitt and Bhuvana
Srinivasan pg. 532



012124
OPEN ACCESS
Development of position measurement unit for flying inertial fusion energy target

R Tsuji, T Endo, H Yoshida and T Norimatsu pg. 536

012125

OPEN ACCESS

Efficient neutron generation from solid-nanoparticle explosions driven by DPSSL-
pumped high-repetition rate femtosecond laser pulse

T Watari, K Matsukado, T Sekine, Y Takeuchi, Y Hatano, R Yoshimura, N Satoh, K
Nishihara, M Takagi and T Kawashima pg. 540

012126
OPEN ACCESS
Relativistic intensity laser interactions with low-density plasmas

L. Willingale, P. M. Nilson, C. Zulick, H. Chen, R. S. Craxton, J. Cobble, A.
Maksimchuk, P. A. Norreys, T. C. Sangster, R. H. H. Scott and C. Stoeckl pg. 544

012127
OPEN ACCESS
Effects of the irradiation of a finite number of laser beams on the implosion of a cone-

guided target

T Yanagawa, H Sakagami, H Nagatomo and A Sunahara pg. 548

012128
OPEN ACCESS
10-TW high-contrast double CPA laser system for ion acceleration

A. Yogo, H. Sakaki, Y. Fukuda, S. Jinno, M Kanasaki, H. Kiriyama, T. Shimomura, K.
Ogura, M. Mori, P. R. Bolton and K. Kondo pg. 552



012129

OPEN ACCESS

Laser-plasma experiments to study super high-energy phenomena during extreme
compression of the Earth's magnetosphere by Coronal Mass Ejections

Yu P Zakharov, A G Ponomarenko, V M Antonov, E L Boyarintsev, A V Melekhov, V G
Posukh and I F Shaikhislamov pg. 556

012130

OPEN ACCESS

Charge Accretion Rate and Injection Radius of Ionized-Induced Injections in Laser
Wakefield Accelerators

Ming Zeng, Min Chen and Zheng-Ming Sheng pg. 560

012131

OPEN ACCESS

Measurement of preheat in aluminium target in indirect drive using the SGIII prototype
facilities

C Zhang, Z B Wang, H Liu, X S Peng, F Wang, Y K Ding and J Zheng pg. 564

012132

OPEN ACCESS

Quantitative Ko line spectroscopy for energy transport in ultra-intense laser plasma
interaction

Z. Zhang, H. Nishimura, S. Fujioka, Y. Arikawa, M. Nakai, H. Chen, J. Park, G. J.
Williams, T. Ozaki, H. Shiraga, S. Kojima, T. Johzaki, A. Sunahara, N. Miyanaga, J.
Kawanaka, Y. Nakata, T. Jitsuno and H. Azechi pg. 568





