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Transparent Ceramics Technology
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Technology for Growing Solution-grown Crystals
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Composite Ceramic Phosphor
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Macroscopic beam shape control: beam shaping
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Microscopic beam shape shaping: control of interference pattern
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Formation of 3D nanostructures using ultrashort pulsed lasers
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Laser Applications for Space
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Femtosecond Laser Processing
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Laser Processing Technology
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Laser treatments with high-power laser irradiation
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Materials Development and Applications of Lasers and Superconductivity
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Tritium processing and applications
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Application of materials ablation by intense pulsed extreme ultraviolet radiation
and physics of XUV-induced plasma
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Application of photo dissociation process by vacuum ultraviolet radiation from laser produced plasma
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New developments in fabrication methods for high-power laser optics
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Development of optical crystals for deep-ultraviolet laser applications
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Development of new terahertz wave source
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development of new scintillator for various quantum beams
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Development of new technology for optical element used for lasers
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Evaluation of Laser-Induced Damage Thresholds for Optical Devices
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Laser-excited phosphor device
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High-brightness Photonic-crystal Surface-emitting Lasers
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Microcavity wavelength conversion device
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High average power fiber laser system by coherent combining
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Active Mirror Laser Amplifier
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Achieving high-gain nuclear fusion with Extreme Laser
Intensities using Relativistic and Curved Plasma Mirrors

Morace Alessio BB

Introduction

Achieving extreme light intensities is not only a
great milestone in its own merit, but it is likely the
key to approach to achieve high—gain Fusion Energy.
By wusing Relativistic Plasma Mirrors with
femtosecond laser pulses and Curved Plasma
Mirrors with picosecond laser pulses, we aim at the
creation of extreme laser intensities that will
directly allow for new methods of depositing energy
in the compressed core of imploded DT capsules or
spheres. Exploring the Physics of Extreme Light
Intensities will also allow to address key issues in
fundamental physics, including Astrophysics and
Strong Field QED.

a0

30

Hybrid Hole—Boring/RPA and fast
electron ignitor beam for fast
ignition using Ellipsoidal Plasma
Mirrors

Using Ellipsoidal Plasma Mirrors on picosecond, kJ—
class PetaWatt lasers is possible to attain intensities
exceeding 102'W/cm? and establish the conditions
for the direct acceleration of Carbon ions as well as
ultra—relativistic electrons constituting a hybrid
ignitor beam for Fast Ignition. Extreme laser
intensities could also be used to achieve near
relativistic proton beam acceleration.

Relativistic plasma mirrors for
Doppler—Boosted ignitor beam
and SF-QED science

PetaWatt—class femtosecond lasers tightly focused
on a Plasma Mirror surface induce instantaneous
surface curvature that will focus down Doppler—
Boosted harmonic beams to intensities approaching
102 W/cm? Focused harmonics can be used to
trigger Thermonuclear burst in Inertial Confinement
Fusion research, as well as capable of revealing
Strong—Field QED phenomena and bring us closer to
the Schwinger limit.

Courtesy of Lazlo Veisz
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Enhancing the Reliability of Large-Scale Laser Systems Using Deep Learning
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Terahertz Spectroscopy
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Visible laser irradiation application
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Speckle control technology
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Scanning-type visible laser systems
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High Color Rendering Index, High Color Fidelity Laser Lighting System
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Laser ultrasonics (sonics) techniques
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Laser remote sensing
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Fragmentation-free ionization technology using femtosecond lasers
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Non-destructive Inspection by Laser-driven Neutrons
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High-brightness X-ray source using lasers and high-speed X-ray spectroscopy and imaging technology
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High-precision X-ray image measurement techinque
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Mobile radiation monitor by using Avalanche photon intensifier panel
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A fast-response organic liquid scintillator
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Advanced Imaging Spectroscopy
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Laser fusion energy development far beyond power generation
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Hydrogen production with laser fusion energy
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Laser-driven generation of high-intensity electromagnetic fields
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Laser-Guided Lightning
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Generation of mega-tesla magnetic fields by microtube implosion
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Generation of ultrahigh electric-fields by microbubble implosion
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Coulomb explosion of nano-water-cluster and application
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Interaction between ultra-intense lasers and nano-structures
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Ultrahigh compression of matter in use of multi-dimensional shock-compression effect
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High-temperature plasma generation with a cavity target
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Laser fusion reactor engineering
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Computational capability to design new quantum sources driven by high power laser lights

FHEE #idR

L—Y—&mF5X<T3al—3a—K PICLS

PICLSIZ @ H L — W — W O BRI ZT 2L —ay
T 53 —RThHd, PICLS2—R|ZIV, 526754 CL—
Y= VAN B EITRE LT, EpEn b7 I X~ 0
RAE QR -5 ) 2R L AL AT LN T | SHITHAE
T DR (XBR -y #R) ORI (BB 1 - A4 ) DA -
TRNF = AT MVEOFHE N ATREL 72D, FRBlRT 89
7RI AN B S (2 B 7= 3R 7 A > & PICLS 21— R {2 &Y
1THZELINTES,

L—F—RBEEEXRIR

AR L — Y — 2 W IR
FHUTZRRICR AT DXRREUV

TEIEDke VIEIT) A FEAET

DA DT FAF—
FHAEETEDTTRITHE

EINTED, L—HF—XHjTE

W72 R CHY | X

& RN O EZ 7R
A—MLVOEETERTED,

L — X T RSN —R T 22 D PN

L—Y—EEREIERE S YRR

mEREL —F—Z2WEIC
MR C, B2 R
HEFTIET 5L, Al
JEIRH L~ RIS AET D,
L— —BREh L~ L
TR 70 RIRCHY | FERE
BRI L~
HShTnD,

SRS — Y — % TR
IFUT R R A LT y

EREL—Y—EEEZ
1A URIR

R E L — S —DI O —
DEL TR TS Sl
BAA L DOIMEDT =l —
Tark A ALIEFEOFEM
ZE O TCRHETED, B
HARIRINE ~D)E D
SNAHEETH D,

UL — Y —Z PR
R ES LT RA A

XRL—F—I2&5MEMID

2alb—v3ay

B EE XL — P — & IR L7Z IR XL — — D

TR B OINER BEA SIS E S

ZENTED, ROV ARREDINTHEELL —F —if
JE « ARy " AXDOBRE TR HIENTED,

7l —7HP https://www.ile.osaka-u.ac.jp/research/thr/
* — U — K High power laser, quantum sources, laser-plasma simulation

\Nw\=CRIIN - 2y



EFEENTSXERTIL—T
ZEITSATER-REDODERETIL

Physics of laser-driven high energy density plasmas
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Analysis of laser-driven particle acceleration by kinetic simulation
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Numerical simulation of combustion and plasma turbulence
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Mult-physics, non-linear, radiation hydrodynamic simulation
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Intelligent sensing and control of laser plasma
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Optimization of spherical surface configuration in use of self-organization of charged particles
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New science and technology opened by laser
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