
























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 scattered 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 ion gyro motion.
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FIG. (a-b) Experimental settings. (c-e) Snapshots of Thomson
scattering measurement electron feature at (c) t=55 ns, (d) 60
ns, and (e) 65 ns.
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Measurement on high intensity magnetic filed by thermal neutron
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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
previously inaccessible neutron resonance data in
broader energy regimes, promising further applications
in nuclear physics and advanced material analysis.
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Development of a solid hydrogen foil target system for laser ion acceleration



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.



Development of micro-meter spatial resolution optical imaging by 
using the multimode fiber imaging
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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.

Scaling of the maximum proton energy Emax 
versus the laser intensity IL, under the different laser 
and target conditions. 
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SUMMARY
短パルスレーザーによるプラズマ加熱においては、
電⼦ビームのエネルギー分布の最適化と発散の抑
制が、効率的なエネルギー輸送の観点から極めて
重要である。⾼コントラストなレーザーパルスは、
コーン内壁において多重反射を繰り返すことで、
そのポインティングベクトルがコーン先端⽅向へ
と集中し、結果として⾼指向性の電⼦ビームが得
られる。⼀⽅で、レーザーのコントラストが向上
することにより、コーン内⾯に形成されるプリプ
ラズマのスケール⻑が短縮され、レーザー吸収率
が低下するという課題も明らかとなった。この問
題に対処すべく、われわれはコーン内壁にミクロ
ンサイズの構造を設けることで、レーザー吸収率
の向上を実証した。さらに本研究では、コーン内
壁で反射されたレーザー光を効率的にコーン先端
へ導くCompound Parabolic Concentrator（CPC*を導
⼊し、加えてマイクロメートルスケールの構造を
持つメッシュをコーン先端に装着することで、
レーザーエネルギーの吸収効率を⼀層⾼めること
に成功した。

A challenge to achieve heating intensity beyond 1020 W/cm2 by integrating
plasma heating mechanisms
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FIG. (Please put the figure caption here.)
大阪大学 LFEXレーザー用に最適化した Compound 
Parabolic Concentrator内部でのレーザー光線の伝搬のシ
ミュレーション結果
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his 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 
between the two shock waves in the 
figure), the expected effect of this 
scheme is better than all the previously 
discussed schemes. Two-dimensional 
simulation is on the way.
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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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Reevaluation of Ceramic Product Distribution in East Asia through Imaging Spectroscopy Analysis.

















 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 
monomers allowed stable fixation of the nanoparticle 
assembly onto the substrate, as shown in Figure 1.






