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BX INDEX

L—H—FHYESE Laser Astrophysics

2024A1-002YAMAZAKI Experimental study of magnetized collisionless shocks Ryo Yamazaki FLFRAY - BIFY P.9
2024A1-014TANAKA Structure of magnetized bow shock and magnetic reconnection in astrospheres Shuta Tanaka BLFRAF BEIFH P.10
2024A1-015MATSUKIYO Space plasma shock experiment using light gas plasma Shuichi Matsukiyo NMKE - KFRHEEETFH IR P.11
2024A1-016CIARDI Energetic ions and plasma instabilities in magnetised precursors. Andrea Ciardi Sorbonne University and Paris Pbservatory p.12
Experimental observation of kinetic instability excited in two-stream plasmas with collective ) L X _
2024A1-021SAKAI Kentaro Sakai BAER W R P.13
Thomson scattering
2024A1-028SAKAWA Time evolution measurement of magnetic reconnection current using coil target Youichi Sakawa RIRKRZ - L — Y — RS2 R RT p.14
Laser astrophysics experiment for the quantitative evaluation of energy conversion and
2024A1-030MORITA PRYSICS &xp d & Taichi Morita AMASB AT T SR P.15
particle acceleration in magnetic reconnection
Study of laboratory experiments of hydrodynaimc instabilities in astrophysical jet propagation N _ N
2024B2-016MIZUTA ) Akira MIZUTA BT - FRRITRAR P.16
by ultra-intense lasers
. . o ) o . Kansai Institute for Photon Science (KPSI), National
2024B2-035FUKUDA lon acceleration using collisionless shocks produced in nonequilibrium plasmas Yuji Fukuda P.17
Institutes for Quantum Science and Technology
o . . . X i Department of Earth and Planetary Science, The
2024B2-0400HIRA Investigation of plasma instabilities in the collisionless shock foot region Yutaka Ohira P.18
University of Tokyo
2024B2-051TANAKA Preparation to laser experiments of induced Compton Scattering Shuta Tanaka FLFRAY BIHE P.19
i o o X Kyushu University, Interdisciplinary Graduate School
2024B2-060ISAYAMA Particle acceleration in multidimensional Alfven turbulences Shogo Isayama P.20
of Engineering Sciences
2024B2-064MIYAMOTO Online reading of a gamma-ray spectroscopy system with photostimulable phosphors Shuji Miyamoto L —H — R 2R p.21




BEEPH - REWEE High Pressure/Laser Earth & Planetary Science

Measuring the principal hugoniot and re-shock behavior of liquid-wetted SiO2 as a surrogate

2024A1-005NORREYS Peter Norreys University of Oxford P.22
for DT wetted foam.
2024A1-007BATANI Studies of Equation of State of Boron compounds in extreme conditions Katarzyna Batani Institute of Plasma Physics and Laser Microfusion pP.23
2024A1-026ALEXIS Study of shock-compressed CaSiO3 close to the melting curve. Amouretti Alexis Graduate School of Engineering P.24
2024A1-027SATO Investigation of physical properties of silicate melt by radiation spectra measurements Sato Tomoko BRI FX—IRBEATEE VERER AR P.25
2024A1-2023005NORREYS Measuring the principal hugoniot of water wetted SiO2 as a surrogate for DT wetted foam. Peter Norreys University of Oxford P.26
2024B2-076SAKAIYA Study of differentiation process between metal and silicate induced from impact events Tatsuhiro Sakaiya KIRKRFARFFREFHRE FEIRRFHR p.27
Fundamental Development of Microparticle Capture System through Hypervelocity Impact EIUMRRFAEAN - FEMEZHTHEKEE - FERE
2024B2-077YANO ! velop eroparti prure 5y ugh Hypervelocity Imp Hajime YANO oL e = P28
Simulations and Experiments at >10 km/s RRAT
BEMERISRF High Magnetic Field Science
Demonstration of Megatesla ultra-high magnetic field generation driven by high-intensity o . . . . o
2024A1-008MORITA Hiroki Morita Faculty of Engineering, Utsunomiya Univeristy P.29
laser implosion
Study of Particle Acceleration Mechanisms in Magnetically Driven Reconnection at Low Beta . . . .
2024A1-017J1 Hantao Ji Princeton University P.30
Using Capacitor Coil Targets Powered by Short-Pulse Lasers
Development of dual x-ray and proton radiography for a direct drive fast ignition cone-sphere . ) .
2024B2-009SAWADA ¢ ; Hiroshi Sawada University of Nevada Reno P.31
arge
Effects of magnetic fields and laser parameters on the generation and transport of relativistic . o . )
2024B2-020WENG Suming Weng Shanghai Jiao Tong University P.32
electron beams
Ground-based experiments on charge exchange reactions using a large laser facility to . . . . .
2024B2-029UCHIDA Hiroyuki Uchida Kyoto University P.33
construct an astronomical radiation model
Ultrafast dynamics of critical density surfaces due to relativistic radiation pressure sustained . e i _
2024B2-055K0JIMA o Sadaoki KOJIMA 2RI R R B EF R PR P.34
for multi-picoseconds
2024B2-069BULANOV Ultrahigh field generation via microbubble implosions Sergei Bulanov ELI Beam Line (Prague) P.35
2024B2-070RUBIO Generation of ultrahigh magnetic fields by microbe implosions Fernando Garcia Rubio LLE @A F X Z—KZF P.36




EFE—LRZE Quantum Beam Science

Intense laser driven nuclear reaction in the presence of high energy density plasmas and

2024A1-001KURAMITSU hot Yasuhiro Kuramitsu Graduate School of Engineering, Osaka University P.37
photons
2024A1-010ABE Development of short-pulsed point neutron sources based on monodirectional-drive ICF Yuki Abe KIRKFAFRTFHARE P.38
EFRPRINTHREAREE BELEFRFHRA
2024A1-011HAYAKAWA The study of stellar nucleosynthesis using laser-driven neutrons Takehito Hayakawa EE % N ;\mﬁ N - T P.39
HEF E— LRPHRE
Measurement on high intensity magnetic filed by thermal neutron Measurement on high
2024A1-020ARIKAWA Vieasd e ymag Y & Yasunoub Arikawa KIEA L —H — B2 F R P.40
intensity magnetic filed by thermal neutron deflectometry
2024A1-2023023YOGO Single-Shot Neutron Resonance Absorption Analysis Yogo Institute of Laser Engineering, Osaka Univeristy P.41
Characterization of LFEX laser-generated fast electrons via modeling angular-dependent . . ) )
2024B2-008SAWADA Hiroshi Sawada University of Nevada Reno P.42
bremsstrahlung measurements
Investigation of the formation of high intensity laser produced highly charged heavy ion ESRVR iR EAN BTRIREME 2
2024B2-017NISHIUCHI vestieat ' ieh intensity faser produced ighly char v Mamiko Nishiuchi FLRARTER ), ST 55 P.43
plasmas E— ARSI BT AR PR AT
o . . o . . Kansai Institute for Photon Science, National
2024B2-036HATA lonization physics and its control on ultrahigh intense laser ion acceleration Masayasu Hata . . P.44
Institutes for Quantum Science and Technology
2024B2-037ABE Study on laser-driven repetitive ion acceleration using liquid jet targets Yuki Abe KRKFRF b TFRFERR P.45
2024B2-043IWAMOTO Development of a solid hydrogen foil target system for laser ion acceleration Akifumi lwamoto National Institute for Fusion Science P.46
2024B2-063HONRUBIA Theoretical study on proton-beam-driven impact ignition Javier Honrubia ~ KUy FIRXE P.47
Development of micro-meter spatial resolution optical imaging by using the multimode fiber
2024B2-07INAKAMURA Jeveop . P eing by using Tomoya Nakamura KBRS B R H e P.48
imaging
i X X . . Department of Physics Indian Institute of Technology
2024B2-074RAMAKRISHNA Theoretical and Experimental Study on Laser-Driven lon Acceleration Bhuvanesh Ramakrishna Hyderabad P.49
yderaba
BT RIEEATIT I R FE M BT E F RIS
2024B2-083HAYAKAWA Study of medical RI production using laser-driven neutrons Takehito Hayakawa EEM_Y: i § Thﬂ ﬁ%% . s P.50
HEFE— LBFIHREL
1EHBISH AR REICTRIZERT #8 - 70> 74 THE
2024B2-086YAMADA Development on EO polymer for ultra-fast radiation imaging detector Toshiki Yamada PR . ” 7 P.51

Rt & — F/ BEERICTHIRE




77 X=H®F Plasma Science

2024A1-004SHIGEMORI Investigation on complex ablation process with high power laser irradiation ILE, Osaka University Professor P.52
Challenge to achieve heating intensity beyond 10°20 W/cm”2 by integrating plasma heating ARAZF L —H —RIZH 5
2024A1-024FUJIOKA & ¢ i ymegrating p 8RR T P53
mechanisms i
Ni plasma ablation taking into account of radiation transport for collimation of fast electron ~ Graduate School of )
2024B1-012HABARA Associate Professor P.54
beam Engineering, Osaka
. o o o . . . Department of Physics, .
2024B2-003SHIROTO Theoretical and numerical investigation on quasi-isentropic compression of solid ball targets . . Assistant Professor P.55
Nagoya University
Graduate School of
2024B2-004WADA Pulsed laser deposition of tin on silicon substrates using nanosecond laser Professor P.56
Science and Engineering,
Vacuum ultraviolet emission measurement from laser produced plasmas using water jet Institute of Laser ) .
2024B2-005AQUINO . . Specially Appointed Researcher P.57
targets Engineering
. . o University of Castilla-La
2024B2-007CAMPOS Dependence of Richtmyer-Meshkov Instability growth on gas compressibility Manch Lecturer P.58
ancha
. . . . . e Osaka University,
2024B2-011SENTOKU Study of intense laser driven isochoric heating by utilizing XFEL(SACLA) . Professor P.59
Institute of Laser
Theoretical and simulation research for efficient generation of intense laser-driven high- Yukawa Institute for
2024B2-012SUGIMOTO Posdoc P.60
energy photon and positron beams Theoretical Physics
o . . ) . ) ) Shanghai Jiao Tong .
2024B2-013WU Optimization of the implosion laser pulse for a solid target via machine learning Univerist Assistant professor P.61
niveristy
2024B2-019SAWADA Development of an XFEL platform for high-power laser-irradiated nanowire arrays University of Nevada Reno Associate Professor P.62
Study of transient state of intense-laser-produced plasma using femtosecond X-ra EEEAR PR N
2024B2-033INUBUSHI / P P ¢ y P e IBWRA P.63
spectroscopy & — « XFELF W70 &
EEEAREHME N
2024B2-034INUBUSHI Study on interaction between matters and high-intensity X-ray lasers S o . EFRHRE P.64
2 — - XFELF] AR E
Theoretical study on particle acceleration in high energy density plasmas created by kJ class
2024B2-052IWATA , yonp eh enerey densiy'p y KA - BEHAFRE S P.65
ultraintense lasers
2024B2-072WENG Nonlinear interaction between ultra-intense laser and relativistic plasma BB RT Bz P.66
2024B2-078MAEDA Analysis on nuclear burning plasma behavior by using multiple simulations RESKRE BFEHEE Bu% P.67
Multi-scale dynamics of high energy density plasma produced by an interaction betweena ~ FEBAKRF KL T 2L
2024B2-085KISHIMOTO / g enerey densiy plasma p y ” PERERIE BETRE P.68

high-intensity laser and structured medium

F-HERH AR




T 7~V HERIE Terahertz Science

2024B1-001TANI Study on high-efficiency terahertz wave generation by metallic spintronic devices Masahiko Tani BHKE - BRNERERHAR L 2 — P.69
Graduate School of Engineering, Osaka Metropolitan
2024B1-002NASHIMA Enhanced terahertz radiation from spintronic emitter using an optical resonator Shigeki Nashima Uni i« & & P P.70
niversity
2024B1-0030NO Development of broadband antireflection structure in THz region ONO SHINGO Nagoya Institute of Technology P.71
Measurement of superionic conductor carrier properties using a terahertz time-domain
2024B1-004MINAMI _ P prop & Yasuo Minami BAK - £ETEY P.72
ellipsometer
2024B1-005MATSUI Terahertz fast switching utilizing organic semiconductors Tatsunosuke Matsui ZERFARFRIFMERNEREFIYER P.73
2024B1-010MAKINO Development of terahertz material characterization toward 6G telecommunication technology Kotaro Makino FEEERMTRERAT - 7/34 ZEATHFRE T P.74
2024B1-011KAWAYAMA Development of ultra-fast terahertz wave measurement and imaging system lwao Kawayama FHRFRFRT L F —RIPHERR P.75
2024B2-021KUWASHIMA Simultaneity of laser modes in laser chaos through plasmon antenna FUMIYOSHI KUWASHIMA @H T RS T 5 P.76
2024B2-022KUWASHIMA Low cost and stable CW-THz spectroscopy for volcanic ash FUMIYOSHI KUWASHIMA %@ T2 A% T3 P.77
L i L . . o . Graduate School of Engineering, Osaka Metropolitan
2024B2-024NASHIMA Fabrication of metal hole with sharp transmission spectra in terahertz region Shigeki Nashima Uni N P.78
niversity
2024B2-030LEE Measurement of Japanese Traditional Pattern (Hishi Pattern) as a THz-SRR Pattern Sang-Seok Lee Tottori University P.79
generation of a femto-second sheet electron bunch and development of reinforcement laser . _ .
2024B2-032ASAKAWA ] Makoto Asakawa BIFARE - Y R T LEBTHY P.80
alignment system
Selective Decontamination of Tritium in Radioactive Water UsingTerahertz and Ultraviolet
2024B2-059KOBAYASHI Light s Kaori Kobayashi University of Toyama P.81
ig
2024B2-061MARUYAMA Crystal phase identification and imaging of biominerals by terahertz spectroscopy Mihoko Maruyama Graduate School of Engineering, Osaka University p.82
2024B2-066WADATI Search for laser-induced magnetization reversal using terahertz light Hiroki Wadati EERMNKRTE KXFREBFHER P.83
2024B2-073MORITA Novel Higher-Order Spin States with Focused Higher-Order Photons Ken Morita Chiba University P.84




87 — L —H—F]Z Power Laser Science

2024B2-026 TOKITA Development of Faraday Rotor for Next-Generation High-Power Lasers Shigeki Tokita FERFACEHAER MBS E—LF / BFEEy 42— P.85

2024B2-027MIYANAGA Evaluation of the effect of wavefront distortion on the multi-stage coherent beam combining Miyanaga noriaki (RNBF) L —H =R P.86

2024B2-082TOKUMOTO Development of New Soil Moisture Detection System by Neutrons leyasu Tokumoto Saga University P.87

S48l Laser&Optical Material

2024B1-007MURATA Improvement on characteristics of Pr3+-doped glass scintillator for neutron detector Takahiro Murata HEAKRT - REBREIHRIZARE P.88

Marilou Cadatal

2024B1-008RADUBAN High pressure effects in wide band gap fluoride crystals RADUBAN School of Natural Sciences, Massey University P.89
Crystal growth of garnet-type (Gd, Y, Lu)3(Ga, Al)5012:Ce, Th single-crystal scintillators and ) Tohoku University, New Industry Creation Hatchery

2024B1-009YOSHINO Masao Yoshino P.90
evaluation of their luminescence properties Center

2024B2-006FUJIMOTO Development on advanced functional optical fiber devices and its application Yasushi Fujimoto Chiba Institute of Technology P.91

2024B2-010UMEMURA Measurements for refractive indices of optical materials in the vacuum UV Nobuhiro Umemura Chitose Institute of Science and Technology P.92

2024B2-014YOSHIKAWA Production of Organic Functional Crystals by Using Intensive Lasers Hiroshi Yoshikawa ABRAFRFERLFMAREYEFREL P.93

2024B2-038MIYANAGA Judd-Ofelt analysis of Nd,La:CaF2 ceramics Noriaki Miyanaga Institute for Laser Technology P.94

. . . o ) National Metrology Institute of Japan (NMIJ),
2024B2-045IWASA Long-term stability of optics for UV irradiation Yuki lwasa P.95
National Institute of Advanced Industrial Science and

2024B2-054MORI Development of high-quality optical borate crystals Yusuke Mori KBRAZF - KFERTEHRER P.96
Elucidation of the Structure-Property Relationship in Optical Glass Materials through o o . - _

2024B2-056MINAMITANI ) ) ) i ) Emi Minamitani KRR EERPHRA p.97
Machine Learning and Computational Material Science

2024B2-089UEMOTO Theoretical Design of Multilayer Dielectric Mirrors for High-Power Laser Systems Mitsuharu Uemoto WAKFE KERIEHER P.98
Development of Transparent Ceramics for Optical Materials with High-Effective-Atomic New Industry Creation Hatchery Center (NICHe) -

2024B2-090KUROSAWA Shunsuke Kurosawa P.99
Numbers and Their Energy Transfer Il Tohoku University Institute for Materials Research

2024C-001KAWAZOE Prediction of physical properties of SrxCal-xF2 mixed crystal Yoshiyuki Kawazoe B KF - RERBERMERFR > X — P.100
Prediction of crystal structure and group Il atomic configuration of (AlxInyGal-x-y)203 mixed . oo . e L -

2024C-002MIZUSEKI Hiroshi Mizuseki BER PRI - SFEREHEL Y 2 — P.101

crystal




WIBA 7 +<T 42 A Physics Informatics

Studies for construction method of distribution functions from quantum fields in nonlinear

Tsuruga Comprehensive R&D Center, Sector of Fast

2024B2-028SETO Keita Seto P.102
QED Reactor and Advanced Reactor R&D, Japan Atomic
Development of ultra-high precision numerical code for EM field propagation in the nonlinear o i . . . .

2024B2-068SHIBATA Kazunori Shibata Institute of Laser Engineering, Osaka University P.103
QED vacuum

—i%EFERAFE General Subjects
Development of a solid ball target filled with liquid hydrogen for realization of high-density . . . . . .

2024B2-001IWAMOTO imolosi Akifumi IWAMOTO National Institute for Fusion Science p.104
implosion

2024B2-002FUJITA Research on development, control, applications of quantum beam sources Masayuki Fujita Institute for Laser Technology P.105
Development of real-time target control system for application of repetitive-pulse high-power

2024B2-0150DA | P & y PP P pulse NENPOWET v - suhisa Oda EEAY - BTHE - BRT 2R P.106
aser
Interaction between electromagnetic waves and plasmas in strong magnetic fields in . . . . . )

2024B2-018SANO Takayoshi Sano Institute of Laser Engineering, Osaka University P.107
laboratory and astrophysical plasmas

2024B2-023HIGASHIGUCHI Study of liquid target for high-repetition rate quantum beam sources Takeshi Higashiguchi FHEARE - THH P.108

. . . - X X L . Department of Aerospace Engineering, Osaka
2024B2-025MORI Space propulsion by EUV ablation and its application to the space debris trajectory tranfer Koichi Mori P.109
Metropolitan University

2024B2-031MOTOKOSHI Additive manufacturing of silica glass structure by laser writing SHINJI MOTOKOSHI Institute for Laser Technology P.110

2024B2-039MATSUOKA Theoretical study of vortices in compressible flows Chihiro Matsuoka KERAIMLAKZ « KEBELFRHRR P.111

2024B2-041TANABE Speckle evaluation for semiconductor laser light source and its suppression Bz & E AR B RR N E AT SRR AT p.112
Growth and evaluations of optical properties of novel oxide single crystals with high melting X . . . i

2024B2-042YOKOTA it Yuui Yokota Tohoku University, Institute for Materials Research P.113
poin
Fabrication of laser-induced surface modified substrates for surface-enhanced Raman HERNANDEZ JAMES

2024B2-044AQUINO Institute of Laser Engineering P.114
spectroscopy applications EDWARD Il AQUINO

2024B2-046KAWAMURA First-principles analysis of dielectric properties of widegap semiconductors Takahiro Kawamura ZERFARFRIFHER P.115

2024B2-047TFURUTA THz Spectroscopic Investigation of Electrical Properties of CNT Films Hiroshi Furuta SHTIRREY X7 LATHE P.116

2024B2-048TAGUCHI Interaction between ultra-intense laser and plasmas Toshihiro Taguchi BARRFHIAREREEE ZEREHARRARE L 42— P.117




BTN REREE - BrEE 7RSI -

2024B2-049SASAKI Statistical simulation of optical material and its application Akira Sasaki - . N ) . P.118
EFISARFERAL - XIS TRAAE 70
Characteristics of negative ions reflected from low-work-function material surface by grazin
2024B2-050TANAKA o o & L Ve 6 Nozomi Tanaka Institute of Laser Engineering, Osaka University P.119
incidence positive ion beam injection
EILIRZ - AT ER Iniversity of Toyama - Acadmic
2024B2-053HARA Simulation of beta-ray induced X-ray from maters having tritium Masanori HARA = Z THIPIZLER INVersity of foy ' P.120
assembly
Reevaluation of Ceramic Product Distribution in East Asia through Imaging Spectrosco
2024B2-057TMIYAHARA e el imaging 5 Vo uEm KIRAZEA A SCEFFRA P.121
nalysis.
Analysis of the elemental and electronic structure of the steel from folk tools made by the L . . L . _
2024B2-058TANAKA blackemith Shin-ichiro Tanaka Sanken, Osaka University, AR A ERI AR ICAT P.122
acksmi
EERMTREMER Ty bn= s X - BiEEE 7
2024B2-0620GINO Development of novel optical materials by layered mixed-anion compounds Hiraku Ogino = - ib =t - P.123
FERE R ATE TR
2024B2-067YOSHIDA Development of discolored glazes Hideki Yoshida RIFEZZERT > 2 — AR p.124
2024B2-075MASADA Development of Sub-grid scale Transport Model for Stellar Thermal Convection Youhei Masada BRKT: - BFE - MERFR P.125
Division of Materials Science, Graduate School of
2024B2-080TSURI Crystallization control of small organic compounds using short pulse laser Yuka Tsuri . P.126
Science and Technology, Nara Institute of Science
2024B2-081FUJINO Study of molecular orbit for laser diagnostics of SnH4 by DFT calculation Tomoko Fujino BRAT YEHRRAT pP.127
Center for Materials Under eXtreme Environment
2024B2-084SUNAHARA Numerical modeling of plasma facing materials Atsushi Sunahara . . P.128
(CMUXE), School of Nuclear Engineering, Purdue
Development of a photoimmobilzation method for an assembly of polymer nanobeads formed . . . .
2024B2-087SHOJI . . Tatsuya Shoji Dept. of Sci., Fac. of Sci., Kanagawa Univ. P.129
by plasmonic optical tweezers
Development of separation technology for radio-active substances in soil using laser ablation
2024B2-088NAKAI P P & & Mitsuo Nakai BHIZEAY TIYRBRETHETEN P.130

in liquid
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1) FHIFFERT, 2) AR, 3) S FFZFERT, 4) AMNKF, 5) BIHIAF, 6) FIKT, 7) i5kid K7,
6) FH KT, 7) HILAF, 8) IEE KT, 9) HEAT, 10) [LITEASF

SUMMARY

WOEXIE L — W — % O TR TE R 3 % 42 5k 2 BR
i1 o7, MAD X HIZ, Al —4F v MCEE
Wy L 70 D Cul & K ARSA & LB E iR B A 1R
L, Al¥—47y ML —Y—%ME4252 LT
BT DT T RN~ L CulRDMANER 2 FHAI L7z,
AlZ —7 > N OFHENIFHE S VT2 K AR A DR &
EEZ COFHBEITIR o2, —HREE T 725
BR CIIAICIR TR I O R T HERR STz, AREE D
FEER IR E B O 28 G 2 3T 5 7= DI &
DHRZITV, KBD X 9 IZAIY T X~ 05Cubi(X
FHF)ZEIAATRE R L72VRE R O
EPMER ST, BRI EHEKOREE 7 & OfiE
WrZEiro T 5.

A: EBrty b7 o7 KOENSEEXITE(GXI) L —
P—%AIZ—F > MTHE, CulRIZINo TF T A~
MEE M. B RXOBEBIZHINRAEE 20 2 72 & D23
.
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Space plasma shock experiment using light gas plasma
S. Matsukiyo!, S. Isayama!, T. Morita!, T. Takezaki?, R. Yamazaki?, S. J. Tanaka?, Y. Kuramitsu*, K. Tomita>, T. Sano®, K
Sakai’, Y. Sato!, K. Takahashi!, K. Yoshida!, Y. Fan!, K. Nakahara', K. Koba!, T. Ogawa!, F. Ishizaki?>, H. Kuwabara?, M.
Murakoshi3, K. Obayashi?, K. Okada’, S. Yakura?, H. Kondo?, S. Suzuki3, Y. Sudo3, A. Morita’, K. Ide?, H. Araki’, K.
Okabe’, R. Ozaki®, A. Kashima?3, S. Egashira®, Y. Toyoda?*, M. Edamoto®, N. Ozakib, Y. Sakawa®
1) Kyushu Univ., 2) Univ. Toyama, 3) Aoyama Gakuin Univ., 4) Osaka Univ., 5) Hokkaido Univ., 6) Institute of Laser

Engineering, Osaka Univ. ,

7) National Institute for Fusion Science , 8) Seijo Univ.

SUMMARY

We have conducted long-term measurements of
collisionless shock propagating in a helium gas
plasma. A carbon target placed in a chamber filled
with gas at a pressure of a few Torr is irradiated with
a laser to generate a shock in the gas plasma
(Figs.(a)-(b)). The position of target is set 25 mm
away from the TCC, which is 5 mm farther than the
last year. This enabled to observe well evolved
shocks at TCC. Figs.(c)-(e) shows three snap shots of
Thomson scattering measurement electron feature.
The bottom panels denote the scattgred light with the
same polarization with the incident probe light, while
the top ones with the polarization orthogonal to the
incident probe light. We could identify the position of
a sharp ramp propagating downward and estimate
upstream and downstream parameters. Also
measured ion feature (not shown) revealed that local
plasma in the ramp is in nonequilibrium state.
Furthermore, streaked self-emission shows that the
spatial gradient of the ramp oscillates in time with the
time scale of 1on gyro motion.

Experimental setup

w |7 z
I , 0 (TCC)

Smm: HIPER laser

ambient A.Bei
TCC gas plasma

target plate shock

e —

L 12° X'

“—

target plasma

5.8cm

Thomson scattering measurement for He gas shock
(d) (e)

60ns 65ns

6000

()

55ns

pImml

('nejAusuay

p Imm]

FIG. (a-b) Experimental settings. (c-¢) Snapshots of Thomson
scattering measurement electron feature at (¢) t=55 ns, (d) 60
ns, and (e) 65 ns.
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Energetic ions and plasma instabilities in magnetised precursors
A Ciardi',T. Seebaruth!, Y. Toyoda?, S. Yakura®, H. Kondo®, H. Kawakatsu®, T. Takezaki*, T. Morita®, Y. Sato®,
K. Takahashi®, K. Koba®, T. Ogawa®, R. Shiiba®, S. J. Tanaka®, S. Isayama®, S. Matsukiyo®, K. Sakai’, K. Tomita®,
R. Yamazaki®, T. Sano?,Y. Sakawa?

1) Sorbonne University, France, 2) Institute of Laser Engineering, Osaka University, Japan 3) Department of Physical
Sciences, Aoyama Gakuin University, Japan. 4) Faculty of Engineering, University of Toyama, Japan. 5) Faculty of
Engineering Sciences, Kyushu University, Japan. 6) Interdisciplinary Graduate School of Engineering Sciences, Kyushu
University, Japan. 7) National Institute for Fusion Science, Japan. 8) Division of Quantum Science and Engineering,
Hokkaido University, Japan.

SUMMARY

We study the generation and propagation of energetic
ions propagating ahead of a shock. These ions can
interact and heat the upstream medium, and potentially
drive plasma micro-instabilities, crucially modifying the
shock structure and its precursor. The experiments focus
on characterising the precursor region that develops
ahead of a laser-driven piston in a magnetised plasma
with the magnetic field parallel to the propagation of the
piston. Both particle-in-cell and magnetohydrodynamic
simulations are helping us interpreting the experimental
data, which clearly shows the presence of long-lived
population of energetic ions.

Thomson-Scattering measurements of the ion features,
such as those shown in the figure, indicate the presence
of energetic particles up to 2 cm from the target
consistent with a continuous injection of particles.

a Front side C

PIC simulations with collisions
7N

v~ Bupaneas uoswoyy

FIG. (a) 3D view of the experimental setup showing the
magnetic field generating coil. (b) Schematic of the
experiment and (c) overview of some of the experimental

results indicating the presence of energetic ions.
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Experimental observation of kinetic instability excited in two-stream plasmas with collective Thomson

scattering
K. Sakai!, K. Tida?, T. Morita3, S. Isayama?, K. Tomita*, K. Kuramoto?, Y. Toyoda?, F. Nikaido?, Y. Nakamura?,
H. Kusano?, K. Yamanaka2, Y. Esaki2, Y. Naito2, H. Kato2, A. Morace?, N. Ohnishi’, A. Mizuta®, R. Y amazaki’,
S.J. Tanaka’, T. Takezaki®, J. Zhong®, Y. Zhang?, J. Li°, C. Li°, Y. Xu?, J. Peng’, Y. Lv’, Y. Guo®, T. Hoshi!, A. Nakano!,
S. Matsukiyo?, Y. Sakawa?, Y. Kuramitsu?
1) NIFS, Japan, 2) Osaka Univ., Japan, 3) Kyushu Univ., Japan, 4) Hokkaido Univ., Japan, 5) Tohoku Univ., Japan,
6) RIKEN, Japan, 7) Aoyama Gakuin Univ., Japan, 8) Univ. Toyama, Japan, 9) Beijing Normal Univ., China.

SUMMARY

W77 XA~ BITHWE b LY BELD X
X7 MVIBIR TR D FERE 1T o7, K(a)lZE R
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n—7 L—YP—FRE L, BEL L7 oRE A~
7 NV EITIO 53 tae TRIFFRFRIL 72, X(b) A3
L— W —IZIh o 7o FE R S7 & 3HIIT Dion-143 4%
[K(a)/2 F]. K(c)2S b — —IZ B 72 Wik o &
FHAIF Dion-257 Yeas [K(b)A E] OFHIFERTH 5,
4 (b) 1% B — D Maxwell 53 41 TR T & 722 WHEL 2
X7 MR ER L, 200 L CE oA B
BNIRET 2imie & oD RFMAEL S S i,
F72. K)ITH DIEDZERF S X 1XFERIC
FHAI L 72O IFFIE L2 2 &b FRIatE %
FoltfZo EORABNERZRE L TV 5D,

GXll laser @ 3w
Total energy: ~200 J

500 ps cf‘:\/
&

>
)
o°\

#47 CTS
electron

FIG. (a) £t v b7 7, (b) WILXITE L — —Hh
%15 nslZF 1T DHion-147Yeam D FHAEE 2. (o) WOLXIT=
L — P — 1415 nsiZ 31T Dion-243 Has D FHHIRS 5.
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Study of laboratory experiments of hydrodynamic instabilities in astrophysical jet propagation by ultra-
intense lasers
A. Mizuta!, C.-S. Jao?, S. Kurochi?, F. Nikaido3, N. Ohnishi*, Y. Kuramitsu?, Y. Sakawa?
1) RIKEN, Japan, 2) Department of Physics, National Cheng Kung University, Taiwan, 3) Graduate School of
Engineering, Osaka University, Japan, 4) Department of Aerospace Engineering, Tohoku University, Japan, 5) Institute of
Laser Engineering, Osaka University, Japan

t=4.4ns

SUMMARY

We have numerically investigated laboratory experiments
in which two laser-produced supersonic plasma flows
collide, resulting in the formation of reflected shocks. We
observed significant growth of the Richtmyer—Meshkov
instability within the shocked plasma region. To further
analyze these phenomena, we numerically computed ion-
backlight images through the plasma, explicitly
incorporating electric fields generated by pressure
gradients. By employing a neural network (NN) technique,
we successfully reconstructed the two-dimensional spatial
structure of these electric fields. By repeating this process
with various electric field configurations, we aim to
enhance the NN's performance and establish a novel
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plasma diagnostic method. Left: Mass density contour of numerical simulation of collision of laser produced
two supersonic flows. Two reflection shock go to left and right. Middle: Z-
component f electric field, assuming electric field is generated via pressure
gradient. Right. Reconstructed electric field from numerically generated ion-back
right image. Two region which is indicated by black squares in the middle panel.
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Ion acceleration using collisionless shocks produced in nonequilibrium plasmas
S. Gohara!, M. Kanasaki', T. Yamauchi!, and Y. Fukuda?

1) Graduate School of Maritime Science, Kobe University, Japan,
2) Kansai Institute for Photon Science (KPSI), National Institutes for Quantum Science and Technology (OST), Japan,

SUMMARY time=87.160 fs
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1. R. Matsui et al., Phys. Rev. Lett. 122, 014804 (2019).
2. J. Derouillat et al., Comput. Phys. Commun. 222,
351 (2018).
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Investigation of plasma instabilities in the collisionless shock foot region
Y. Ohiral, K.F.F. Law?, S. Fujioka?
1) University of Tokyo, Japan, 2) Institute of Laser Engineering, Osaka University, Japan

SUMMARY

We investigated early-stage plasma instabilities and
subsequent electron and ion heating in the foot region of
perpendicular shocks in young supernova remnants
(SNRs) via 2D full PIC simulations. Our study, based
on practical parameters including a realistic proton-to-
electron mass ratio and nonrelativistic shock velocity,
revealed that the Buneman instability followed by the
ion two-stream instability dominates electron and ion
heating. We found that shock reformation significantly
affects ion heating and the development of the Weibel
instability. ~ These  findings  clarify  previous
discrepancies in the electron-to-proton temperature ratio
and offer insight into particle heating in young SNRs.
The results were published on The Astrophysical
Journal in FY2024. [1]

[1] K.F.F. Law, S. Fujioka and Y. Ohira, The
Astrophysical Journal, vol. 982, 101 (2025)
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FIG. Time evolution of electric field energy density in two
cases: with (Case A) and without (Case B) return protons.
The Buneman instability dominates the early growth (Region
I), followed by the ion two-stream instability (Region II).
Solid and dotted lines represent Ex and Ey components,
respectively. The difference between cases illustrates how
return protons influence instability saturation and ion heating.
(From [1])
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SUMMARY
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Online reading of a gamma-ray spectroscopy system with photostimulable phosphors
S. Miyamoto, H. Matsubara, N. Tanaka, K. F. F. Law, J. Hernandez, R. Takizawa, J. Dun, X. Han, Y. Karaki,
and S. Fujioka
Institute of Laser Engineering, The University of Osaka

SUMMARY
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Measuring the principal Hugoniot and re-shock behaviour of liquid-wetted Si0O, as a surrogate for DT wetted foam
P.A. Norreys!, J.J. Lee!, R. Paddock?, M. Oliver?, B. Fisher3, S. Bakandreas*, M. Koenig*, A. Amouretti>, N. Ozaki’
1) University of Oxford, UK 2) Central Laser Facility, Rutherford Appleton Laboratory UK 3) University of York, UK
4) Ecole Polytechnique, France 5) Graduate School of Engineering, Osaka University, Japan

SUMMARY

The aim was to measure the principal Hugoniot of SiO, ’
foam to help characterize its future behavior under wetted il "f’
liquid conditions. The idea was to field a novel target L
design to use the calculated Hugoniot to obtain re-shock il P
data for this material, further expanding knowledge of the ol P e
material EoS. o
The two-week experiment at the GEKKO XII laser
facility in early December 2024 aimed to measure the
equation of state (EoS) of low-density aerogel
(0.09g/cm?). The preliminary data from these shots are
plotted in Fig. 1 in red, with the energy of each shot
labelled above the corresponding scatter points. These
results are compared to predictions from the Quotidian
Equation of State (QEOS) predictions. While the data
closely follows predicted trends, both the VISAR
diagnostic and the streaked optical pyrometry (SOP)
consistently show a drop in signal intensity at the interface
between the Quartz and foam layers. This drop, clearly
visible in Fig. 2, suggests the possible presence of a
vacuum gap between the two layers.

o 2558

FIG. 1 (top): Plot comparing low density foam measurements
from the experiment to QEoS model.

FIG. 2 (bottom): Evidence of a reduced signal between the Qz
and foam layer. Likely due to a vacuum gap between the
layers.

22



Study of Studies of Equation of State of Boron compounds in extreme conditions
K. Batani!, D. Batani?, A. Milani?, D. Singappuli?, W. Kang?, L. Sun*, C. Spindloe’, M. Passoni®,
K. Shigemori’, N. Ozaki®, A. Amouretti®

1) Insitute of Plasma Physics and Laser Microfusion, Poland, 2) University of Bordeaux, France, 3) Peking University,
China, 4) HPSTAR, Beijing, China, 5) SciTech, UK, 6) Politecnico Milano, Italy 7) ILE, Osaka, Japan,
8) Graduate School of Engineering, Osaka University, Japan

SUMMARY

We aimed at studying the equation of state (EOS) of
boron compounds in extreme conditions (~10 Mbar)
using hexagonal and cubic boron nitride. These data are
essential as input for theoretical calculations and to
validate the EOS tables used in hydrodynamic codes.
We used the GEKKO laser operating at 3w and 2o with
square pulse shape changing intensity in the range
10B3W/cm?2-10“W/cm?. We also made some laser shots
on amorphous carbon targets. Both materials are
interesting for ICF where they are considered as
candidate for ablators. For both materials, we acquired
EOS data along the principial Hugoniot, using SOP,
VISAR, and SSOP diagnostic to estimate temperature.
We also observed a phase transition between reflecting
and opaque c-BN.

_____ VISAR SOP

AP

FIG. We observed a phase transition between the reflecting (up,
E~1kJ) using 2.5 ns laser pulse and opaque (down, E=875J)
phases of cubic BN (c-BN) using 1 ns laser pulse. In all images a
10 ns time window is used for both SOP and VISAR.
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Study of shock compressed CaSiOs close to the melting curve
A. Amouretti!, K. Fuyjita!, N. Kato!, X. Liu2, Y. Nakanishi!, K. Nishitani!, K. Nonaka!, D. Ohkura!, R. Sakaguchi!, T. Sano3, K.
Taketoshi!, N. Yamagata!, K. Yamamoto!, N. Ozaki!-3
1) Graduate School of Engineering, Osaka University, Japan 2) School of Science, Wuhan University of Technology, China
3) Institute of Laser Engineering, Osaka University, Japan

SUMMARY st
Th llization of CaSiOs gl d oy =
e crystallization of CadS103 glass at a nanosecon !

time scale has been observed with in-situ x-ray diffraction 8N £ 3= GEKKO *

at the SACLA facility at around 100 GPa (Amouretti et oo ¢ TR \ 3%

al.). In order to understand this observation correctly, one [ i

needs precise Hugoniot measurement, especially to check T 6000 | 20

if the Hugoiniot obtained from the gas gun is compatible (<) !

with the one obtained with laser shock compression. 5 500

Moreover, a characterization of melting pressure is T +

necessary because the high-pressure high-temperature ' !

nucleation rate of Pv-CaSiOs, strongly depends on the 3000 |

melting temperature, and still contradictory calculation !

remain§ on the melting curve location. Ar} anqmaly ip a L Gas gun

very high-pressure Hugoniot could restrain this melting i -k

curve. As shown by our measurements, still under [ o ®

analysis, the GEKKO laser allowed us to obtain Hugoniot 00 Lt S 2% e T i A e et SR S DS

up to ~900 GPa. 2000 3000 4000 5000 6000 7000 8000  9.000

Density [g/cm3]

FIG. Experimental Hugoniot of CaSiOs glass measured by shock
compression in the P vs p plan. In blue, the data obtained through
VISAR measurement at GEKKO;the target design is shown (top-
left). Data obtained by gas gun (Xu et al.) are shown in orange.
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SUMMARY
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Measuring the principal Hugoniot and re-shock behaviour of liquid-wetted Si0O, as a surrogate for DT wetted foam
P.A. Norreys!, J.J. Lee!, R. Paddock?, M. Oliver?, B. Fisher3, S. Bakandreas*, M. Koenig*, A. Amouretti>, N. Ozaki’
1) University of Oxford, UK 2) Central Laser Facility, Rutherford Appleton Laboratory UK 3) University of York, UK
4) Ecole Polytechnique, France 5) Graduate School of Engineering, Osaka University, Japan

SUMMARY

The aim was to measure the principal Hugoniot of SiO, ’
foam to help characterize its future behavior under wetted il "f’
liquid conditions. The idea was to field a novel target L
design to use the calculated Hugoniot to obtain re-shock il P
data for this material, further expanding knowledge of the ol P e
material EoS. o
The two-week experiment at the GEKKO XII laser
facility in early December 2024 aimed to measure the
equation of state (EoS) of low-density aerogel
(0.09g/cm?). The preliminary data from these shots are
plotted in Fig. 1 in red, with the energy of each shot
labelled above the corresponding scatter points. These
results are compared to predictions from the Quotidian
Equation of State (QEOS) predictions. While the data
closely follows predicted trends, both the VISAR
diagnostic and the streaked optical pyrometry (SOP)
consistently show a drop in signal intensity at the interface
between the Quartz and foam layers. This drop, clearly
visible in Fig. 2, suggests the possible presence of a
vacuum gap between the two layers.

o 2558

FIG. 1 (top): Plot comparing low density foam measurements
from the experiment to QEoS model.

FIG. 2 (bottom): Evidence of a reduced signal between the Qz
and foam layer. Likely due to a vacuum gap between the
layers.
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Fundamental Development of Microparticle Capture System through Hypervelocity Impact Simulations
and Experiments at >10 km/s
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Demonstration of Megatesla ultra-high magnetic field generation driven by high-intensity laser implosion
H. Morita, K. F. F. Law, R. Omura, I. Kunz, Y. Abe,
R. Takizawa, H. Matsubara, Y. Karaki, T. Somekawa, M. Murakami, and S. Fujioka
1) Utsunomiya University, Japan, 2) Institute of Laser Engineering, Osaka University, Japan

SUMMARY
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Study of Particle Acceleration Mechanisms in Magnetically Driven Reconnection at Low Beta Using

Capacitor Coil Targets Powered by Short-Pulse Lasers
Y. Zhang!, B. Russell!, G. Pomraning!, L. Gao?, H. Ji'-2, F. Law?, S. Fujioka3, R. Takizawa?, J, Dun®, Y. Karaki3, H.
Matsubara®, R. Omura® and R. Akematsu?
1) Princeton University, USA, 2) Princeton Plasma Physics Laboratory, USA, 3) Institute of Laser Engineering, Osaka University, Japan

SUMMARY

We had a successful experimental campaign with the
support of the ILE team, achieving two key objectives:
(1) the initial proton radiography-based magnetic field
measurement and (2) the interferometry-based plasma
density measurement. Proton radiography was
conducted in both face-on and side-on configurations to
characterize the magnetic field. The face-on proton
radiograph revealed a dominant contribution from
proton emission originating at the coil target, whereas
the side-on proton radiograph effectively avoided this
interference, making it more suitable for future
magnetic field measurements. Additionally,
interferometry measurements provided a plasma density
of 102! - 1022 m?3 at the center between two coils,
providing insights into plasma origin and confirming
that short-pulse laser-driven reconnection can enter the
relativistic regime. These results pave the way for future
investigations of magnetic reconnection using short-
pulse-driven capacitor coil targets.

!-'

FIG. (a—c) presents reference shots without laser interaction,
showing the face-on proton radiograph, side-on proton
radiograph, and interferometry image. (d—f) displays shots
with laser interaction, capturing the face-on proton radiograph,
side-on proton radiograph, and interferometry image.
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Development of Dual X-ray and Proton Radiography for a Direct Drive Fast Ignition Cone-Sphere Target
H. Sawada!, S. Fujioka?, K. Matsuo?, H. Nagatomo?
1) University of Nevada Reno, USA, 2) Institute of Laser Engineering, Osaka University, Japan,3) Ex-Fusion, Japan

SUMMARY

This project enhances modeling capabilities for dual X-
ray and proton radiography of laser-driven fast-ignition
targets. Using the 2D radiation hydrodynamics code
PINOCO, we calculated electric field strengths from
pressure gradients. This year, we simulated proton
beam deflection by various field geometries using the
Monte Carlo code, PHITS. Next year, we will
implement realistic target and field conditions to
compare simulations with experimental measurements.
This work advances diagnostic techniques for high-
energy-density and inertial fusion plasmas.

(@ = m=tk=ib=1  Detector plane
Al cylinder - ' ' 3
E o +—-—~ e °§
% P PR w5
-1 L === ri z
2 o [i«Ee=—e=llk 6 8
L:?' N | z [cm)]
no.= 1, le=1, 2= 1 no.= 1, ie=1, iz=1
(b) T T *—r—q (C)2 l
1 4 2 | o 10
. . : 1N
- I B ]
: N P E
S 0F - [ = 0 3 E
, B ed | B
-1 a1 N
1 j i'"' I
-2
1 0 ; 2 —Il 0 1 2
x[cm] x [em]

FIG. (a) A PHITS simulation geometry. A beam of 3.0 MeV
protons is injected through a cylinder containing electric fields
pointing outward. (b) A proton dose at Z=10 cm when no field

is applied. (c¢) A proton dose with the electric fields on.
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Effects of magnetic fields and laser parameters on the generation and transport of

relativistic electron beams
Shoujia Guo!, Suming Weng!, and Shinsuke Fujioka?

1) Shanghai Jiao Tong University, China, 2) Institute of Laser Engineering, Osaka University, Japan

SUMMARY

The interactions of kilojoule-class multi-picoseconds
lasers with plasmas can efficiently generate relativistic
electron beams (REBs). However, these REBs usually
have large divergence, which greatly deteriorates the
energy coupling between the REB and fusion target. In
this research, we combine the Rad-MHD simulation
using FLASH code with the PIC simulation using
EPOCH code to study the effects of laser and plasma
parameters on the generation and transport of REBs.
Our results show that laser contrast plays an important
role in the collimation of the generated REBs, which is
consistent with the recent experimental results found at
the GEKKO-LFEX laser facilities. The simulation
results also show that the REBs are generated in an area
with special density distribution. Based upon the new
understandings, we may design laser and target

parameters and structures for future related experiments.
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FIG. The energy distributions of electrons in
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KAV —H — 5@ 2RI U 72 BB A HA RS O M PR EL 3R & RIKHUH &7 L OREEE
H. Uchidal, S. Fujioka?, K. F. F. Law?, M. Matsuda', S. Tokita!, S. Masuno!, R. Akematsu?, and R. Ohmura?

1) Department of Physics, Kyoto University, Japan,
2) Institute of Laser Engineering, Osaka University, Japan

SUMMARY vacuum_profile.FITS
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SUMMARY

A4 To interaction chamber

This study investigates the effect of pulse duration on

relativistic electron (RE) acceleration by high-intensity Incident —
lasers. In recent kilojoule-class PW laser facilities, || — — SgH+H+++ I HHHHRRHHHH i —s——Ty,
multi-picosecond relativistic laser irradiation is possible. e S S'?"E' - v G '
Using the LFEX laser, we observed the generation of ' "\'\J'\‘\.']U‘ s 3K
super-ponderomotive relativistic electrons (SP-REs). i — % 5 erz
Particle-in-cell (PIC) simulations revealed that self- ]

generated electrostatic and magnetic fields are essential k(; 4| 4_,41__ i % —

for SP-RE generation, with energy amplification ——— Gamen
occurring through the loop-injected direct acceleration “ %

(LIDA) mechanism. The experiment aims to verify the e e T
sudden growth of self-generated magnetic fields and the __LEGEND | E Monmentvs || Beomspiter | SF-1 gass
synchronization between SP-RE generation and plasma |"I Jpseoie _ ™) owtzsten otaing [| Compensator ] Achromatic ens
expansion. Additionally, RE energy distribution will be || Oyt o | coamsompir © Aopraicions
measured under different pulse conditions using o i m S A ot M
temporally stacked LFEX laser pulses. The time- = i e | S

resolved observation will be conducted using the |[[~77"77""TTTTTTTTTITTTTTITTTTTTTTI I [
polarization-gating frequency-resolved optical gating FIG. Schematic of single-shot polarization-gate frequency-
(PG-FROG) technique. resolved optical gating (PG-FROG). The single-shot FROG

variant is based on the fact that the temporal delay can be
mapped onto the spatial transverse position.
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Sergey Bulanov!, #f F[E H?2
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SUMMARY i
10 = — .
3 10% % ngy (a)3

We investigated the behavior of relativistic plasma 108 see A i
formed inside microbubbles on the micron scale, and ©
established the conceptual design of a particle E 10%7 AR
accelerator that can generate an electric field I 10 Eg‘:g'}
comparable to the "micron scale Schwinger limit g 10 , '
electric field" wunder an ultra-high electric field D e ;E&Eb'dden : —

. . . . © 10 Initial configuration E
environment, and performed its specific theoretical o 4th jayer.
design. In particular, we found that the electric field -g 1024 3"dlayer = 4 i
generated inside the bubble is about two orders of o 2Ndiayer - 2 e
magnitude stronger than the electric field that caused 10% N o & 3

. . . . . . Solid IR(.: 1000 nm 3
the implosion, causing a violent explosion of the ions 55 | density ng :
compressed at the center, resulting in the scattering of LSy ey 5. 4. 840 &
lons with kinetic energy abopt one order of r.nagnm.lde Radius (nm)
higher than the energy obtained during the implosion
process. As shown in the right figure, the size Of the | femomm oo oo
bubble at the maximum compression, which was FIG. It was found that the size of the bubble, which was
initially 1 micron, shrinks to about nanometers, and the initially 1 micron, shrinks to about nanometers at maximum
density of protons at that time is compressed to about || compression, and the proton density at that time is compressed
300,000 times the density of a solid. to about 300,000 times the solid density.

35



<A 7 aF a—TIEMEIC L D AT T AT AR
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SUMMARY

When a megatesla-class ultra-high magnetic field
changes in a micron-scale extremely small space and in 17+ EE
an extremely short time of a few tens of femtoseconds, AL
it becomes possible to generate a strong electric field
according to Faraday's law (VXE = —dB/dt). The
purpose of this research is to theoretically design an
ultra-compact particle accelerator of "100 micron-scale
GeV (gigaelectronvolt) class" in an extremely high
magnetic field environment generated on the central
axis by plasma implosion after irradiation with an ultra-
high intensity laser. As shown in the right figure, by
providing a turbine-like microstructure inside the target,
an electron vortex with relativistic energy in a certain
direction occurs in the center, and as a result, it was
found that the process of generating an ultra-high |}---mmmmmmmmmmmo
magnetic field can be simplified. FIG. By creating a turbine-like microstructure inside the
target, electron vortices with relativistic energy in a fixed
direction are generated in the center, thereby simplifying the
process of generating ultra-high magnetic fields.

-10 0 10
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Measurement on high intensity magnetic filed by thermal neutron

Yasunobu Arikawa
Institute of Laser Engineering Osaka University
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Single-Shot Neutron Resonance Absorption Analysis
Z.Lan!, Y. Arikawa!, S. R. Mirfayzi?, A. Morace', T. Hayakawa?, H. Sato*, T. Kamiyama*, T. Wei3, M. Koizumi’,
Y. Abel®, S. Fujioka!, R. Kodama! & A. Yogo!

1) Institute of Laser Engineering, Osaka University, Japan, 2) Tokamak Energy Ltd, UK, 3) Kansai Institute for Phonton
Science, National Institutes for Quantum Science and Technology, Japan, 4) Faculty of Engineering, Hokkaido University,
Japan, 5) Integrated Support Center for Nuclear Nonproliferation and Nuclear Security, Japan Atomic Energy Agency,
Japan, 6) Graduate School of Engineering, Osaka University, Japan.

SUMMARY ’ Target setup Epithermal N
We have demonstrated a high-intensity laser-driven
neutron source that enables single-shot neutron
resonance spectroscopy, targeting the eV range and
potentially extending to keV energies. Previously, we
focused on optimizing beamline design, enhancing
neutron yields, and developing time-gated detection to
achieve accurate resonance measurements and
temperature-dependent spectroscopy for 300-600 K
within a single laser shot [1]. Last year (2024) progress
involves cooling the resonance samples with liquid
nitrogen, which significantly sharpens the observed
resonance peaks by reducing Doppler broadening. This
improvement not only provides higher energy \
resolution but also paves the way for investigating |l e ]
previously inaccessible neutron resonance data in || FIG. Experimental setup of temperature dependent resonance
broader energy regimes, promising further applications spectroscopy with laser-driven neutron source. The resonances

in nuclear physics and advanced material analysis. samples were heated or cooled to different temperature in
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Characterization of LFEX laser-generated fast electrons via modeling angular-dependent bremsstrahlung
measurements
H. Sawada', S. Fujioka?, T. Maekawa?, H. Matsubara?
1) University of Nevada Reno, USA, 2) Institute of Laser Engineering, Osaka University, Japan

SUMMARY

This project characterizes fast electrons generated by
the kilo-joule class, high-energy, short-pulse LFEX
laser. Understanding the energy spectrum, divergence
angle, and laser-to-electron conversion efficiency is
crucial for advancing fast ignition in laser fusion
research. To model measured bremsstrahlung signals,
we have applied two approaches: hybrid particle-in-cell
simulations and deep learning using Monte Carlo
simulation results. We employed both mathematical
optimization (MO) and machine learning (ML) for the
spectral  reconstruction process. Although both
techniques successfully reproduced the measured
spectrum, the reconstructed X-ray spectra differed,
indicating the need for additional physical constraints.
These findings improve diagnostic techniques for high-
energy electron beams and improve fast electron
characterization for high-energy-density and fast
ignition experiments.
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FIG. (Left) Reconstructed X-ray spectra using a mathematical
optimization (MO) and machine learning (ML). (Right) A
comparison of measured bremsstrahlung signals against

calculations using these two models.

42



ERE L —— I X5 &EEMESE T 7 X~ O amiE O ffH
[N S
I 7 1

SUMMARY

EHRE T = A ML —T—IC X D E$~2007
T ADEA A OMEE, W EMmE A A4
FEHECE DN, £2, TOAF U EIEHICR)
BN RED DG 72D, L, A4 1b#%
BT 2 BII AR 4T, m&%%wéw
MR FRAIEIEBRIT)E— NIZBIT 2 EHEX A >
7 Ao h o TR, KBRS Td:JKMﬁN?
L—H—a W55 L, e - BEEA T AN
7ZPICLS = — NIZ X AffHTic L v, @miRer 7 X
~ DEEGEBER X O A 4 U INEEFE & B 5 5
L7z, 77, XBCCDOXMHIEZ LY X —
NN O B BEE 2 RIREEEI L 72, & ORE R,
10MeV/ubl E D4 A > OBRPREE~TORITAHH T
MEEIND Z & &2 EZBRIZETE L=,

(a) (b)
60
S504
[
¢ z .
> 401
2 B |y . A 3
h o
c 30 )
5 & P g
= =
2 201 >
g Proton Energy
o » PIC Max
10 § Exp. Max
e @0F 5 eagE, Ty 1wt 1
(c) Target thickness (nm) (d) Target thickness (nm)
75 | 25 —
70 -
320
65 >
g (]
260 J } 215
5 s
"]
55 =
2 (20ft § ¢
50 Un-' .
[ 2 5| Majority Energy » e
45 Majority Charge s PIC Max . . *
§  Exp Max [ §  Exp. Max i
40— — - S = B i e
10 10? 10! 10?
Target thickness (nm) Target thickness (nm)

Fig. (a) B L —¥—). (b) 7'm I\/O)Eyj(:l:Z\/l/ﬂv—.
bt F o DER(C) L RRT I AE— (). 2O SITE
KIE, SREOHIT LM, Rt :tIi’ﬂEz» 1y 7 ~D

. RV AEIFPICO Y S 2 L—3 3 VSR,

43



BERE L —— A A RSB 5 A AL OWEE & Z O

HE !

1) & FFALENITE TR BP9 2 FE AT 0T

SUMMARY

L —H — R EE3.2X 102 Wem?dD L —H— %200
nmDEFENZ IS L= 5& 2B T 54814 4 D
R 272, ~13 MeVEL ED& A F 2 DO fchk
A A AR FR X E 22 ERE AR T, ESERET
TSIHREETCLNOEHTE 2NV EB 60
\Z7e o7, Fie, ARWEBEENBE R CELERE T
AT M LTeA T TR THIS MeVIEEE TL
IR S 7o =, —J5, EEERCL > TH
B ERE S 72 b DI K T26 MeVERE £ Th
WENT-. AKWFZEREIX, BEA A2 NET S E
CTHEEEBHICL DA A MO EEMEZ R LB O
ThD.

1x108 100
1x107
80
6
~ 1x10 £
% o@'m
€ 100000 60, =8
P g8
()] QU
2 10000 0 59
3 £§
1000 >
I
L 20
100
10 0

0 5 10 15 20 25
Energy [MeV/u]

FIG. Il SN~ A F v Do )LF—AX7 ML (B
B EEREA T ALRRREOEIS (FEf) B X OERKA
A AGEFE T & O EREE (BAR, Hi) . Rk (R,
Rk OtITERERE, 5% (5, %) OfESLE
N I

44



IRy =y bF =7y FaEMWZE#D IR L L— =R #3215

ZHREBREL2, BH A, JNEEAY, BRIVREE, Jafefdd!, FRIFEHES, /RIS, PEfkrrss,
ZEAHER, RS, MMHEES, @GS, RIEBHESS, FDEHES, HERIEN?

1) KKK FZR P TFIEF, 2) ARAF L —

23,

P—FFEGIIERT, 3) THEAF, 4) AT

SUMMARY

R —L—HP =N T vay hORRD
ARV KL OFFRA~EEBE L >OH LS, Kb
BTN DDIEH—7 v MEfEiE T O Bi% ¢
H5H. AWFZETIE, BEREEREY = v MUEGEINIC
%HL,V~% ERIRHEIROMAMERIZ X 25
MR LA A IR & ONT S ppE 1 HR, X
PR CISHBEEZRT Lz, MEREEE CloER
IO-mmeDm@%ﬁd%ayF@i# EL2100

um, PIE10 pmD P EHZEY = S OAERRITEII L,

AERE T E R R L L — W — BRI AT T Y A
Wd7=. m] - kHzZ T A/ L —HF—1 5 100
J-momaizwk@v—ﬁ~(wm%>%m
mtt BOFHETIEDO RIEL Y OI1E)y, FEhr

riifﬁwa/ﬂ—ﬁw%®£W$E D e R
117,

1150 Nikon

Thorlabs HML100L

(a) (b)

M2

FIG. (a) (i H ORI Y = v b FBREE
Ty NOLE -
T

— j 20]

(632.8 nm, 10 mW)

— HeNelaser |

10 um aperture
Spal ial filter

-;Quartzwmdcw

nnnnnnnnn

EE10xTHRR

EOMEE, (b) IR

WO T2 YR OE > b

45




Development of a solid hydrogen foil target system for laser ion acceleration
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Theoretical Study on Proton-Beam-Driven Impact Ignition

Javier Honrubia!, Masakatsu Murakami?
1) Universidad Politécnica de Madrid, 2) ILE, Osaka university

SUMMARY

A joint research was conducted on the theoretical
design of the original scenario of impact ignition
proposed by the host representative. The nuclear
fusion ignition was designed to be driven only by a
laser, so it was necessary to achieve the high

temperature of 50 million degrees required for ignition.

In this international joint research, the collision speed
of the impactor and the main fuel was set to 1000 km
or less, and additional heat of a proton beam as a
booster was added, and the conditions of the target
and beam that can achieve ignition were clarified. As
shown in the right figure, it was revealed that a proton
beam with an energy of several MeV can be generated
with high efficiency by heating the shell installed on
the left side of the cone with an ultra-high intensity
laser.

0.2 040608 1.11.3
0 1 EN 1] 1.5(a.u.)

X (1m) x(um)

FIG. It was found that a proton beam with an energy of
several MeV could be generated with high efficiency by
heating the shell placed on the left side of the cone with an
ultra-high intensity laser.
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Development of micro-meter spatial resolution optical imaging by
using the multimode fiber imaging

Tomovya Nakamura, Yasunobu Arikawa

SANKEN Osaka University, Institute of Laser Engineering Osaka University
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Theoretical and Experimental Study on Laser-Driven Ion Acceleration

Bhuvanesh Ramakrishna!

Masakatsu Murakam?

1) Haiderabard Technical University, 2) ILE, Osaka University

SUMMARY

The purpose of this joint research is to propose a novel
target structure that has never been seen before, to
construct and propose an acceleration mechanism with
better acceleration performance than conventional
types (e.g. TNSA) through theoretical and experimental
research, and to clarify the background physics in
detail. This time, we proposed a new structure and
named it Micro Nozzle Acceleration (MNA). In MNA, by
arranging a rocket nozzle-like structure around the
proton sphere, it is possible to concentrate the
incident laser energy and generate a proton beam with
much higher energy than conventional acceleration
mechanisms. As shown in the right figure, it was found
that MNA shows much higher acceleration
performance in terms of laser intensity dependence
compared to TNSA.
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Investigation on complex ablation process with high power laser irradiation
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A challenge to achieve heating intensity beyond 102° W/cm? by integrating

plasma heating mechanisms

S. Fujioka!, R. Takizawa!, Y. Karaki>!, H. Matsubatra®! ef al.,
1) Institute of Laser Engineering, The University of Osaka, Japan,
2) 2) Graduate School of Science, The University of Osaka, Japan,
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Pulsed laser deposition of tin on silicon substrates using nanosecond laser
M. Wadal, J.E. Hernandez', S. Fujioka
1) Doshisha University, Tatara Miyakodani 1-3, Kyoto, Japan
2) Institute of Laser Engineering, Yamadaoka 2-6, Osaka, Japan

SUMMARY

The tin laser-produced plasma in extreme ultraviolet
(EUV) lithography consists of ions and neutrals
generated with the EUV light. The generation and
propagation of these ions and neutrals poses a
significant problem for high volume manufacturing, as
debris are deposited on the EUV reflective mirror
surface. Therefore, the investigation of the tin
deposition behavior is essential. A 2 J Nd: YAG laser is
focused on cylindrical tin substrates with an intensity of
2x10° W/cm?. The Si substrates are attached to an
aluminum substrate holder, shown in Figure 1. Silicon
substrates, simulating the mirror material, are placed 5
mm from the target surface. The number of ions are also
collected from the expanding plasma by connecting the
substrate holder to an oscilloscope. The charge
collection signal is shown in (d) The deposition pulse
number is 20000. The estimated number of ions per
pulse is found to be 1x10%cm?.

Collector Signal (mA)

T T T T 1
0 5 10 15 20 25
time (us)

FIG. (a) Image of deposited silicon substrates on an aluminum
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Vacuum ultraviolet emission measurement from laser produced plasmas using water jet targets
J. Hernandez!, Y. Abe?, N. Tanaka!, and S. Fujioka!
1) Institute of Laser Engineering, Osaka University, Yamadaoka 2-6, Suita, Osaka, 565-0871 Japan
2) Graduate School of Engineering, Osaka University, Yamadaoka 2-1, Suita, Osaka, 565-0871 Japan

SUMMARY

Vacuum ultraviolet light is being explored as a
catalyst for carbon decontamination. In water, the main
species responsible for decontamination is the oxygen
radicals and ozone, whose reactions lead to carbon
capture and conversion to carbon dioxide. However,
schemes utilizing vacuum ultraviolet (VUV) light for
carbon cleaning are also being explored. This study
aims to explore the feasibility of water as an alternative
source of VUV light. Preliminary experiments are
performed inside a chamber with a water jet with a
laminar flow of 1 mm diameter. A Nd:YAG laser is
focused on the water jet and forms the water plasma, as
shown in Figure 1. During the experiment, a problem is
encountered where the continuous operation of the
water jet, and with the operation of the scroll pump
where the water is scattered within the chamber, shown
in Figure 2. Improvements will be made to the system
by leasing a vacuum ultraviolet spectrometer separated
by a MgF, window to enable emission diagnostics.

FIG 1. Image of the water plasma produced by laser
irradiation
FIG 2. Scattered water inside the chamber after evacuation by

scroll pump
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Dependence of Richtmyer-Meshkov Instability growth on gas compressibility
T. Sano!, C. Matsuoka?, and F. Cobos-Campos?

1) Institute of Laser Engineering, Osaka University, Suita, Osaka 565-0871, Japan, 2) Graduate School of Engineering,
Osaka City University, Sugimoto, Sumiyoshi, Osaka 558-8585, Japan, 3) Instituto de Investigaciones Energéticas, EIIA,

and CYTEMA, Universidad de Castilla-La Mancha, 45071 Toledo, Spain.

SUMMARY

The present study constitutes a continuation of the
research undertaken to characterize the compressible
stage of the instability. A comprehensive comparison
has been conducted among compressible linear theory,
hydrodynamic simulations, the vortex sheet model, and
classical RMI experiments. The results demonstrate a
high degree of agreement in scenarios where the initial
ripple amplitude is sufficiently small to trigger linear
growth. It has been demonstrated that to provide
accurate predictions in subsequent stages of the
instability, incompressible nonlinear models must
consider the compressible effects that occur during the
linear transient phase. Furthermore, an estimation of the
duration of this linear transient phase is provided.
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[3] T. Sano, S. Inutsuka and S. M. Miyama, ApJL 506, L57 (1998).

[4] G. Dimonte, C. E. Frerking, M. Schneider, and B. Remington, Phys. Plasmas 3,
614 (1996).

[5] R. L. Holmes, G. Dimonte, Bruce Fryxell, M. L. Gittings, J. W. Grove, M.
Schneider, D. H. Sharp, A. L. Velikovich, R. P. Weaver, and Q. Zhang, J. Fluid
Mech. 389, 55 (1999).
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Theoretical and simulation research for efficient generation of intense laser-driven high-energy photon and
positron beams
A&, T v 22
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Optimization of the implosion laser pulse for a solid target via machine learning
F. Wu! and S. Fujioka?
1) Shanghai Jiao Tong University, China, 2) Institute of Laser Engineering, Osaka University, Japan

SUMMARY
logplg/ccl]

The laser pulse is optimized wit
machine learning method, together with
MULTI-IFE code. This new waveform
uses lower total energy (517kJ) and
higher peak density (506g/cm3) than
before. Moreover, since there is still
room for improvement in the one-
dimensional simulation of this scheme
(there is a time difference of 1 ns % 1 % % © 8
between the two shock waves in the TN
figure), the expected effect of this |
scheme is better than all the previously || FIG.1 The highest peak density for the solid ball target for
discussed schemes. Two-dimensional || OSAKA university is higher the 500 g/cc.
simulation is on the way.

Radius [mm
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Development of an XFEL platform for high-power laser-irradiated nanowire arrays
H. Sawada!, D. Tanaka?, and K. Shigemori?
1) University of Nevada Reno, USA, 2) Institute of Laser Engineering, Osaka University, Japan

SUMMARY

(a) Intensity (-)
1000 200 3000

This project investigates energy transfer from high-
intensity, short-pulse lasers to nanowire targets. We
examined how laser irradiation on nanowire arrays,
with diameters of a few hundred nanometers and

lengths of 2-10 microns, enhances laser absorption, = N _ il

thereby creating an ultra-high-energy density state. To 21,0’-'";\-__,.,-.3’ V"r'\.!\ : l y-"’—"‘»’*-.i

study this process, we performed a pump-probe “é tegse 1.,. ..........
0.5 (Calculated Value) f

N A W
\ |

experiment using the SACLA X-ray Free Electron
Laser (XFEL). Transmission measurements of nanowire
arrays with XFEL pulses shows higher absorption than
that of a solid Cu foil, indicating a difference in initial
target condition from the solid foil. This result further
implies that nanowire arrays behave differently when
heated by laser-generated energetic electrons. These |[r==========m==mmmmmmm oo oo
findings enhance our understanding of energy transfer || FIG. X-ray shadowgraph images of (a) a flat Cu foil and (b)

v A

Tran

0.0-550 400 600 800 1000
X (pm)

in nanostructured materials, with implications for high- the long nanowire array. (¢) One-dimensional line profiles of

energy-density physics, materials science, and laser- || these targets. The dotted blue line shows the transmittance

driven fusion. value calculated from the database at the Center for X-ray
Optics (CXRO).
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Theoretical study on particle acceleration in high energy density plasmas
created by kJ class ultraintense lasers

N. Iwata!2, A. J. Kemp3, S. C. Wilks?, and Y. Sentoku!
1) Institute of Laser Engineering, Osaka Univ., 2) Lawrence Livermore National Laboratory, USA

SUMMARY

Kilojoule-class lasers with relativistic intensities can
produce high energy ions with energies of several tens
of MeV. For applications such as proton sources for
plasma heating and radiography, the energy conversion
efficiency from laser to ions is important.

We investigated the energy conversion rate in the
target-normal-sheath-acceleration using two-
dimensional particle-in-cell (2D PIC) simulations for
the interaction of a kJ laser with a thin foil where a
proton layer is attached at the backside of the foil. As
seen from Fig. 1 (a), the number of fast electrons is
larger for the higher intensity case (iii). However, the
energy conversion rate from laser to the accelerated
protons is almost the same for the low intensity case (ii)
and the high intensity case (iii), and the rate is found to
depend largely on the foil thickness. These results will
be helpful in designing experiments for ion acceleration
by kJ petawatt lasers.

(a) (b)

(iii) 3.4 pmthick foll, s b ey
A7 Laser intensity T B ®
L ~ ~ Tx10"%Wicm? 3 % E ¢ i
2 101 L (if) 3.4 um-thick foil, - S 2 = 4]
= Laser intensity % k. -
© 3.5 x 10"® Wicm? > & ]
of 1012 [ ] & 7]
- R PP B ] 2
Z E (i) 20 pm-thick foil, _ @ 4]
10" £ Laser intensity ‘\».\ - E; E 5
E 3.5x 10" Wicm? Vi @ i ]
1010 [ | | L I | 1 V‘.. Lﬁ 0 C 1 1 1 7

0 2 4 6 B8 10 12 14 16 18 20 (i) (i) (iii)

Electron energy E, [MeV]

FIG. 1 2D PIC simulation for proton acceleration using a thin
foil target and a relativistic intensity laser with the spot radius
of 25 um and a semi-infinite pulse profile having a 1.5 ps
rising part. (a) Electron energy distributions at ¢ = 4 ps for
different target thicknesses and laser intensities. (b) Energy
conversion rates from laser to protons having energies above 3
MeV.
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SUMMARY

When the electron temperature in a plasma is rapidly
raised to the relativistic region by irradiation with an
ultra-high intensity laser, the laser light can penetrate
deep into the plasma even in a high-density plasma
where the laser is completely reflected in the non-
relativistic region; this characteristic is called
"relativistic transparency." In this study, by focusing on
two collective phenomena in which relativistic
transparency is clearly observed, we have elucidated the
important role that this characteristic plays in the
interaction between lasers and matter. As shown in the
right figure, it was found that the x and y components of
the electric field can be configured to rotate clockwise
and counterclockwise, respectively, for a spatially
separated laser pulse train.
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FIG. It was found that for a spatially separated laser pulse
train, the x and y components of the electric field could be
constructed to rotate clockwise and counterclockwise,

respectively.
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Multi-scale dynamics of high energy density plasma produced by an interaction
between a high—intensity laser and structured medium
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Improvement on characteristics of Pr¥*-doped glass scintillator for neutron detector
Takahiro Murata
Faculty of Advanced Science and Technology, Kumamoto University , Japan

SUMMARY K1 = S P9 R T =\ ) ] R S L =~ 00 BT L

The aim of this collaborative research is to develop a /
glass scintillator material for high performance neutron
beam measurements that combines fast response and 0.0
high light output.

We have investigated new glass compositions of
phosphates and fluorophosphates based on APLF80
glass. The PL/PLE spectra of representative lithium
phosphate based glasses doped with Pr3* are shown in
the figure. Compared to APLF80 glass, the Pr’" PL
spectral profiles of all phosphate samples were nearly 0.0
identical, but the Pr’* PLE spectral profiles were
relatively higher in the high energy region. We plan to
measure  fluorescence  lifetimes and  evaluate

scintillation properties for Pr3*-doped glasses with new et b b e b b b Ll
.. 32 3 36 38 40 42 44 46 48 50
compositions.

Wave number (10S Cm_1}

The high-performance neutron glass Scintillator t0 DE | f-mmmmmmm oo oo m e
developed in this collaborative research will be a FIG. PL and PLE spectra of Pr** in lithium phosphate based
fundamental technology that will support a safe and || glasses of type (a) and type (b) type (c) compared to (d) APLF80
secure society. glass: excited at (a) 226 nm, (b) 225 nm, (c) 226, and (d) 227 nm;
monitored at (a) 269 nm, (b) 267 nm, (¢) 268 nm and (d) 273 nm.
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High pressure effects in wide band gap fluoride crystals
M.C. Raduban!, L. V. Mui2, T. Shimizu? N. Sarukura?, K. Yamanoi?
1) Unitec Institute of Technology, New Zealand, 2) Institute of Laser Engineering, Osaka University, Japan

SUMMARY

The effect of high pressure on the structural and
luminescence characteristics of wide bandgap fluoride
crystals such as cerium-doped lithium calcium
aluminum fluoride (Ce’":LiCAF) was investigated.
Phase transition from hexagonal to monoclinic was
observed at about 7.7 GPa. The figure to the right
shows that luminescence emission was observed even at
high pressures, with the luminescence emission
wavelength showing a shift towards higher wavelength
as pressure is increased. The red-shift will facilitate
detection of the luminescence emission as it enters the
wavelength sensitivity region of photodetectors. These
results will generate new and important knowledge on
the role of high pressure to the decay time of wide band
gap fluoride scintillators. The impact of this research
will extend to many applications as it leads to the
development of fast radiation detectors. Collaboration
between ILE and Massey University (New Zealand)
was also be strengthened through this research.

12.0GPa_—

11.0GPa_— '

10.0 GPa

79GPa ”?Lh“““*
6.0 GPa

3.0 GPa
0.1GPg——"~_|
ZéO 250 360 350 3;0

Wavelength (nm)

FIG. Photoluminescence

the pressure increases.

emission of Ce3":LiCAF
increasing pressures. The shift in the luminescence emission
of is observed to occur towards longer wavelengths as

at
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THETHELXT
SUMMARY ( 1 ) W1 : Fant anis collimation leas 13 Aspherical lens
- f= 1.6 min = 620 mm
NA = 0.6 NA = D30
FISHA: FACIT00 THORLARS: ¥54171-A
Yellow laser systems have been studied extensively for P —— Dy :SM-DC-WPEGE - elow
many applications such as acne treatment and scientific e Rear mirror . it piatsie
: :)::l::rl IFTY 4SOLD_§ i oy g
research. We present here a demonstration of a yellow e o i ENUREY
. . = |50
fiber laser using a single-mode double-clad structured onf Ans: L essLa-a

Dy3*-doped waterproof fluoro-aluminate glass fiber
(Dy*":SM-DC-WPFGF). The experimental setup of

o]
Dy*":SM-DC-WPFGF yellow laser is shown in Fig. 1(1). %
Figure 1(2) shows the input/output characteristics which E‘”
depends on transmittance of output couplers. The B
maximum power of 445 mW with the slope efficiency of i
51.2% was obtained when output coupler T=51.8% was E ool
used. The PD phenomenon described in prior studies was B
not observed in our experiments. Dy’":SM-DC-WPFGF
has enough flexibility to be rolled to a diameter of 10 cm. s ;

In summary, a sub-W yellow laser was obtained using
a single-mode, double-clad Dy**:SM-DC-WPFGF. For the | [===r===mmmmmmmmm s s s s oo o2 2 2o m o e e
future, the power will be increased by polarization Fig.1 (1)Experimental setup of Dy*" :SM-DC-WPFGF yellow

coupling or fiber power combining technology. laser. (2) Yellow fiber laser oscillation: (a) a photograph of
yellow fiber laser and (b) input/output characteristics depending

on transmittance of output couplers.
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SUMMARY

AWFEIE, HACEERELEEEICHW O
HFR B O B2 SRR R AR 1 B R TR &
HWET2HLDOTHD,

ST, E1064.2 nmDONd:YAGL —HF—0D
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DTV AL ANF L, FORITFH § L0 IEITERD
HE % Skt L7,

4[al, CsLiBO, fidh & Wizt Br—9x L
L CIIRERED182.8 nmDEZZEEE L — P —
HDFAEICK LTZ, £7-. SFGOBERIZEB W
T, WE190 nmEL T OALAHEE B REVEA fRBH L 7=,

NS DIEART — 21T, BZEERINH OIS
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EOBEZZENR L —F— NI L 5T — X BGE1T
9 Z & T, REOP R T 2 EITROMED
RIERGEE 725,

(a)

he sin(a +9)
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532 nm —)”’ .\

a: Apex angle
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266 nm 213 nm

(C) 90 O
85 | o A, = 212.8 nm
80 O : This work
75 L ® 1999 [1]

—— : Theoretical curve
70 |

Phase-matching angle 6 (deg)

Gorrererenn
65 CLBO
60 | Absorption
55
50 1 1 1
175 180 185 190 195

SFG Wavelength (nm)

FIG. 1 (a) 7" U A L3 HHEIC K 5 HIE DJFHE
(b) CsLiB4O,,» % A 7" 1 SEGH AHE A 14
(c) PR 182.8 nmE 2254 L — P — A DR

[1]N. Umemura et al., Advanced Solid State Lasers 1999, OSA TOPS, 26, 715 (1999).

92



RIREE L— T — & O o AR RETE A TS i I BRR O B
ek
1) WA LT

SUMMARY

72 AH+TH(100fs) = AH (100fs)
2 AH+TH(10ps) = AH (10 ps)

AWFFED HAGIE, iR L—Y—IC L A #Eqb Ultrashort

&£ 100
BRI, BiiEE AT R E AT || | laser 2 158
Crith b, AEEE, R LR L—p— || redaten s B0 Z .
& F T 2 TR R B % B L B 0 sof MO im0
B, BT & EBRGERERC A R LT 2w} %¢!‘ 7
(i) . = 2 TS SF 4 7T EiEET || Generation of N g .0 AN
MU D AERINT, SRR L 2T Ok~ e i g ’ﬁ ﬂ 1
pL—W—RXF A —H (=R F— LR AcONa-3H,0 S T T2 T a0 s 0

MR72 E) Ik 2 IRAFIEE A Lz, £ ORE R, (TH) crystals
V—H B L > CTHETDHIFYET—Va
IRTNEBDGEABRICE Y . ZOf5EA =
ALEBATEDLZ AR LT, AT E
X, b—H—& AW b T 72 B S0
fiRFICE T 5 EWFFCX 5,

Laser energy (pJ/pulse)

FIG. BB/ SV A L —Y—IZ K DFERT U 7 A Ok i
1t : H. Takahashi, M. Yoshimura, H. Y. Yoshikawa et al., J
Phys Chem C, vol 128, pp 11046-11053, 20247 5 #F 1 % 15
THR#H
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HOK AW, RN AR 2, LR AR, AR 2
1) (RR) b — V=B Ari& G TEpr, 2) KIRAF: L— I —FF 00T

SUMMARY
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Development of a solid ball target filled with liquid hydrogen for realization of high-density
implosion
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Interaction between electromagnetic waves and plasmas in strong magnetic

fields in laboratory and astrophysical plasma
T. Sano!, Y. Sentoku!
1) Institute of Laser Engineering, Osaka University

SUMMARY

The interaction between a thin foil target and a circularly
polarized laser light injected along an external magnetic
field 1is investigated numerically by particle-in-cell
simulations. A standing wave appears at the front surface
of the target, overlapping the injected and partially
reflected waves. Hot electrons are efficiently generated at
the standing wave due to the relativistic two-wave
resonant acceleration if the magnetic field amplitude of
the standing wave is larger than the ambient field. A
bifurcation occurs in the gyration motion of electrons,
allowing all electrons with nonrelativistic velocities t0 | |rm=m=mmmmmmmm s s e oo
acquire relativistic energy through the cyclotron resonance. Spatial distributions of the electron average energy for the
The optimal conditions for the highest energy and the cases (a) with an external magnetic field and (b) with no field.
most significant fraction of hot electrons are derived The orientation of the magnetic field is parallel to the x axis or
precisely through a simple analysis of test-particle the target-normal direction.

trajectories in the standing wave. Since the number of hot
electrons increases drastically by many orders of REFERENCE

magnitude compared to the conventional unmagnetized T. Sano, S. Isayama, K. Takahashi, and S. Matsukiyo,
cases, this acceleration could be a great advantage in “Relativistic two-wave resonant acceleration of electrons at

laser-driven ion acceleration and its applications. large-amplitude standing whistler waves during laser-plasma
interaction”, Physical Review E 110, 065212 (Dec 2024)

¥/Ao
log[&e/(msc?)]
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Study of liquid target for high-repetition rate quantum beam sources
T. Higashiguchi!, T. Soramoto!, T. Morita!, Y. Abe?3, and S. Fujioka3
1) School of Engineering, Utsunomiya University, 2) Graduate School of Engineering, Osaka University,
3) Institute of Laser Engineering, Osaka University

SUMMARY
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FIG. Temporal stabilities in 120 minutes of the number of
photons in the water-window soft x-ray ranging from 2.3 to
4.4 nm (red) and the laser pulse energy (blue) (a), and the
target position (green) (b), respectively.
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Fabrication of laser-induced surface modified substrates for surface-enhanced Raman spectroscopy
applications
J. Hernandez!, M. Vega?, and S. Fujioka'
1) Institute of Laser Engineering, Osaka University, Yamadaoka 2-6, Suita, Osaka, 565-0871 Japan
2) Materials Science and Engineering Program (MSEP), UP Diliman, Quezon City, 1101 Philippines

SUMMARY

Surface enhanced Raman spectroscopy (SERS) enables
single molecule detection through the molecular Raman
scattering on substrates with high surface roughness.
High surface roughness allows increased scattering
therefore increased detection limits in liquids. In this
preliminary study, high surface roughness films are
fabricated using nanosecond pulsed lasers, to be
prepared for subsequent deposition for SERS. A
Nd:YAG laser of 5 ns pulse width, 10 Hz repetition rate,
and 1064 nm is focused on a carbon target, inside a
stainless-steel chamber at a base pressure of 10~ Pa.
Stainless steel sheets of 0.25 mm thickness were used as
a test substrate for deposition and were placed 4 mm
from the carbon target. The carbon target was ablated at
10000 pulses. Figure 1 shows the scanning electron | |}----e-mmmm oo ]
micrographs of deposited carbon on the stainless-steel || FIG. 1. SEM micrographs of carbon deposited on SUS304
substrate. It can be observed that conical shaped || substrate

patterns were formed and may be suitable for SERS
applications due to high surface roughness.
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Reevaluation of Ceramic Product Distribution in East Asia through Imaging Spectroscopy Analysis.
B RBEL JE KR
1) Graduate School of Humanities, The University of Osaka, Japan, 2) Institute of Laser Engineering, Osaka University,

Japan

SUMMARY

We conducted imaging spectroscopic analysis of
porcelain shards excavated from the underfloor of the
former Jesuit House in the Parian district, Cebu City,
Philippines, and collected data on samples that are
presumed to be from the Zhangzhou (Fujian),
Jingdezhen (Jiangxi), and Arita Uchiyama (Japan). This
collection has made it possible to advance research on
the distribution of the production areas of previously
untouched numerous porcelain shards.

We also collected basic data to facilitate further
spectroscopic analysis of the porcelain shards with
Chinese inscriptions. A set of data may help to draw up
a research design for examining currently unsolved
issues such as whether they were letters, signatures, or
patterns, and whether they were written by literate or
illiterate artisans.

FIG. Shards from Jesuit House, Cebu. Acquiring images of
different wavelength ranges, it is possible to clarify the
differences and patterns that are difficult to discern by eye.
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Sub-grid Transport Modeling for Stellar Convection

Using Non-equilibrium Turbulence Theory and Data Science Techniques
Y. Masada!, T. Sano?, ...
1) Fukuoka University, Japan, 2) Institute of Laser Engineering, Osaka University, Japan

SUMMARY : Training data Generated image Generated image
- (granulation sim.) (CASE: ¢cDCGAN) (CASE: usual GAN)
5 ‘

This year, we worked on generating (artificial) 8 ) » 3
images of solar turbulence (i.e., solar granule) using .é o
Generative Adversarial Network (GAN), a well- 2
known generative Al technique. GAN employs two E :!-_ 3
neural networks, a Generator and a Discriminator, & ' 3 —al
which compete to enhance Al learning.

As training datasets, we prepared simulation data g L 1014
of solar thermal convection (turbulence/granulation) % ]
along with laminar flow data with different mode g 102 102+ /\l‘-\‘w 10'235 V\/
numbers. Using a state-of-the-art algorithm called 5 1034
conditional deep convolutional GAN (¢cDCGAN), we = 10 . : i ‘
developed a method to distinguish and generate the 1 1G Lyt W g w

granulation and laminar flow patterns. While standard ||~ """ """ " T TTTT T T T m oA mmm e e Tt
GANSs struggle to generate granulation images, we FIG. Comparison of Training Data (Solar Granulation) and

found that with sufficient training epochs, cDCGAN i Generated Images. The left image represents the training data,
could produce granulation images th’at closely | ‘Fhe cegter image is g‘enerated using cDCGAN, ‘and the right
resemble real ones not only in appearance but also in i image is generated using a standard GAN. By using cDCGAN,

spectral characteristics and frequency distribution. the gene?ratefi 1mages achieve a high s.1m'ﬂar1ty to real solar
granulation, including spectral characteristics.
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Numerical modeling of plasma facing materials
A. Sunahara!, M. Pan?, K. Tomitai?, K. Nishihara’, and H. Nagatomo?
1) Center for Materials Under eXtreme Environments (CMUXE), School of Nuclear Engineering, Purdue University, USA,
2) Division of Quantum Science and Engineering, Graduate School of Engineering, Hokkaido University, Japan,
3) Institute of Laser Engineering, Osaka University, Japan.

SUMMARY

In the design of a fusion reactor, the generation of
neutrons, x-rays, and plasma debris from the burning
DT plasma always constitutes a major factor that limits
the design of the first wall, blanket, and final optical
system. For a direct-drive DT fuel laser fusion reactor,
70% of the fusion energy output is neutrons with an
energy of 14.1 MeV, and most of the remaining energy
becomes plasma debris. Although x-rays have only an
order of 1% energy fraction of the fusion outputs, they
can be absorbed by the extreme surfaces of the first wall

and optical components, causing damage to the surfaces.

We are developing a radiation fluid simulation code that
can accurately handle the energy flow of the entire
reactor, including X-rays. For this purpose, we
calculated EUV emission with 1 and 2 microns of laser
wavelengths, in which EUV light is especially emitted
from the higher-density plasma region compared to that
of conventional CO2 plasmas.
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EUV conversion efficiency(CE) was estimated for various initial scale
lengths of L, pulse duration, and laser wavelengths of 1 or 2 microns.
appropriately optimized. These
values would be experimentally measured, and the accuracy can be
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Development of a photoimmobilzation method for an assembly of polymer nanobeads formed by

plasmonic optical tweezers.
T. Shoji!
1) Kanagawa University, Japan

SUMMARY

Upon excitation of localized surface plasmon
resonance (LSPR), dispersed polymer nanoparticles in
solution can be efficiently optically trapped. This
plasmonic optical tweezer technique enables the
assembly of photonic crystal-like colloidal particles and
the patterning of DNA. However, thermophoresis
induced by LSPR can hinder trapping efficiency, and
assemblies formed by optical trapping disappear when
LSPR excitation ceases. To address this, we
investigated thermophoresis control using surfactants
and particle fixation via photopolymerization. A
plasmonic substrate with gold nanoparticles was
immersed in a dispersion of fluorescent polystyrene
nanoparticles. Surfactant addition reversed
thermophoretic flow, enhancing assembly. Subsequent
UV irradiation in the presence of photoinitiators and || Fig. Bright-field image of photofixed optically trapped
monomers allowed stable fixation of the nanoparticle || polystyrene nanoparticles
assembly onto the substrate, as shown in Figure 1.
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