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— Outline of Talk

[1] Activities of Japanese laboratories
e Electron and lon acceleration:
Kitagawa group, Osaka University
Uesaka group, University of Tokyo
Koyama group, National Inst. of Advanced Industrial Science and

Technology
Nakajima group, Japan Atomic Energy Research Inst. APR

. lon acceleration:
Tajimaand Daido group, Japan Atomic Energy Research Inst. APR
Ogata group, Hiroshima University
Nemoto group, Central Research Inst. of Electric Power Industry
e LAC and THz Generation:
Nishida and Y ugami group, Utsunomiya University

e RF photo cathode:
Miyamoto group, Himgji Inst. of Technology

e Radiology Application:

Uesaka, U. Tokyo and Dobashi, National Institute of Radiology
Science

[2] Advanced Compact Accelerator Project (NIRS)
[3] Asian AAC activities



Electron and | on acceler ation:

Y. Kitagawa,Y . Sentoku,

R. Kodama, K. A. Tanaka, T. Norimatsu,
Institute of Laser Engineering, Osaka University,
University of Nevada, Rino

Electron Acceleration to 100 MeV

IN an Ultra-Intense Laser
Illuminated Capillary



Electron Acceleration to 100 MeV In an
Ultra-Intense Laser llluminated Capillary




Electron Spectra from 1.2 mm and 10 mm-long

Capillaries
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Laser Wakefield Excitation in Capillary Plasma

lonization shift of laser Electrostatic waves at 4.6 psec
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Medical Application of Capillary Accelerator
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Electron and | on acceler ation:

M. Uesaka, T. Hosakal, K. Kinoshita, A. Zihidkov
NERL University of Tokyo

Plasma Cathode Experiment

to be presented to the
Workshop
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T.Hosokai et al., Phys. Plasmas (In press 2004)



Electron acceleration:

K. Koyamaand E. Miura,
National Institute of Advanced Industrial Science
and Technology

Quasi-mono-energetic electron
beam at A/S7 / Tsukuba

to be presented to the
Workshop



Quasi-monoenergetic electron beam was
obtained at A/ST/ Tsukuba

] AIST

by focusing a 2-TW laser pulseon a dense-gasjet of n,x10?%cmS.
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Electiron Energy Spectrum lincludiing,
guasi-nmanoenergetic beam)

] AIST

M onoener getic beam was emitted in an
narrow divergence angle.
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Electr on acceler ation:

K. Nakagima, M. Kando and group
Japan Atomic Energy Research Institute APR

High current electron beam
generated
with a short (23fs) laser at a
high density regime
to be presented to the Workshop



Elactron Mumber [Melisr]

High current electron beam generated

with a short (23fs) laser
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| on acceleration:

Daido, A. Fukumi, K. Matsukado et al.
Japan Atomic Energy Research Institute APR

lon Generation Experiments
@JAERI APR

to be presented to the
Workshop



lon Generation Experiments @JAERI APR
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Prediction of Underdense Plasma Model
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lon acceleration:
Ogata group
AdSM Hiroshima University

lon production enhancement by rear-
focusing and prepulse with foil target.
talk by A. Ogata at

High Energy Density Physics and Exotic Acceleration Schemes SUBGROUP
13:25-13:50 Tuesday




In fs-lasers the energies should be scaled by

fluence.

10Y"Wemr?(1TW10umeo) for 50fs
makes only 5x103Jcm2
out of this figure
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AdSM
positioning the target ~1mm before the laser waist  Hiroshima U.
under the existence of prepulses.
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lon Acceleration:
Nemoto group
Central Research Institute of Electric Power
Industry

Energetic particle generation
using Ultra-short pulse laser



IREIRIEPI Energetic particle generation using Ultra-short pulse laser
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Maximum proton energy

Simple iso-thermal plasma expansion model well describes the experimental results
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RF Generation:

N. Yugami, Y .Nishida et a.,
Utsunomiya University

51 GHz radiations from
magnetized short-pulse laser
plasmas

to be presented to the
Workshop



Experimental Setup
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Observed radiation Pulse
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Radiology Application:

M. Uesaka, A. Fukasawa et al., U. Tokyo
K. Dobashi, NIRS

Compact Laser-Compton Hard X-
ray source based on X-band linac



Compact Hard X-ray source based on X-band linac

Compact Hard X-ray sourcellbased on
X-band linac (under constructing)
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RF photo cathode:

Miyamoto group
Himgi Inst. of Technology

Plane and Needle Photocathode



Plane and Needle Photocathode
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Field emission current vs. RF Power
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[2] National Institute of
Radiological Sciences Project

Advanced and Compact
Accelerator

Development PROJECT



PROJECT organization

I. Compact
Synchroton for
proton and heavy
lon

. L aser ion source

JAERI APR, U. Tokyo,
Hiroshima U.

. Beam storage and cooling
Kyoto U.

. Synchrotron ring

KEK

. FFAG accelerator
NIRS

I1. Compact hard X-ray

U.

radiation source

|ntense and short pulse radiation
source:Laser electron source

. Tokyo, Osaka U., AIST

X-band electron beam linac

Tokyo
High flux radiation source

KEK



[|3] Asian AAC activities

to be presented
by Kazuhisa Nakajima, KEK



Advanced Accelerator Research at KERI, Korea
SM-LWFA experiments Hyyong Suk et al.
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Laser-plasma electron acceleration in China
Shanghai Institute of Optics  Institute of Physics, Beijing
and Fine Machine, Z.Z. Xu Electron injection, J. Zhang
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Asian Advanced Accelerator
Community

e nvnan_iuarl g\f I\Dl\f")ﬂﬂﬂ

Chalr Kazuhisa NAKAJIMA -

The largest number of labs are involved
In Advanced Accelerator R&D In Asia.
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