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What kinds of accelerator are needed?

High brilliant light source
for general use

Coherence and short pulse
for cutting-edge science

Electron bunch Electron bunch

-3rd generation storage ring Further bright light source
v (horizontally and longitudinally)



Energy Recovery Linac(ERL)

Synchrotron Radiation

Return Loop

Electron Gun

// Injector Linac

Superconducting Main Linac

Merger
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12~3 orders of magnitude!

@ Linac based light source:
1) Emittance . 10pmrad (3rd generation source : 1~10nmrad)
2) Short pulse : 0.1~1 pico-second (39 generation source : ~0.1nano-second)

@ A large numbers of ID-beamlines
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KEK 5 GeV ERLST LR (BTIE) DHEE

5GeV ERL

PF-AR

PF

IREGFDEEGZ/NTA—S

E—LIRIL¥— 5 GeV

IHE —LER 10 - 100 mA

RBIETIVEUR 0.1 -1 mm-mrad

IRJLF—IE (rms) (0.5 - 2) x104

NUFE (rms) 1-3ps (BEE—F)
~100fs (/N> FEHEEF)

IR B R 1.3 GHz

FRDHRKRIGZNT A4S

ANRYRIVEE 30 eV - 30 keV

BALRDSDFEHIERE 1021 - 1023
ph/s/mm?2/mrad?/0.1%bw

TSV I R > 1016 phs/s/0.1%bw

BALREH -30&



Synchrotron Radiation
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(brilliance : photons/mm?/mrad?/0.1%/s @ 10 keV)




Grand challenges for sciences (l)
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Grand challenges for sciences (ll)
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’/-crystal ~ 1 nm
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FEHE—KIRMH
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kek2-fast.avi

410 pixel x 463 pixel CPU: AMD Athlon XP 2400+
500 iterations, 25 min



Catalysis Chemistry
F/E— LERWTHEE BN OAHOEHREZDBEA

active site (species) of catalysts

Nano beams enable to evaluate
local structure and electronic state of
active site (species) for various catalysts

Nano beam

20 nm

NaTaOj:La + NiO catalyst
A. Kudo, et al. J. Am. Chem. Soc. (2003)

Pd nanocluster
K. Kaneda, et al. J. Am. Chem. Soc. (2002)
J. Am. Chem. Soc. (2004) MCM-41 (zeolite)

N. Ichikuni et al. (2005)
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- How do molecules act after absorbing photons ? -
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construction . [[lexperiment + upgrade |0
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Plot plan of east counter hall, Dec. 04, 2008, rev.0g
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Conceptual design report
KEK Report 2007-7/JAEA-Research 2008-032

High Energy Accelerator Research Organization (KEK) £

T. Agoh, A. Enomoto, S. Fukuda, K. Furukawa, T. Furuya, K. Haga, K. Harada, S. Hiramatsu,
T. Honda, Y. Honda, K. Hosoyama, M. Izawa, E. Kako, T. Kasuga, H. Kawata, M. Kikuchi,

H. Kobayakawa, Y. Kobayashi, T. Matsumoto, S. Michizono, T. Mitsuhashi, T. Miura,

T. Miyajima, T. Muto, S. Nagahashi, T. Naito, T. Nogami, S. Noguchi, T. Obina, S. Ohsawa, T.
Ozaki, S. Sakanaka, H. Sasaki, S. Sasaki, K. Satoh, M. Satoh, M. Shimada, T. Shioya,

T. Shishido, T. Suwada, T. Takahashi, Y. Tanimoto, M. Tawada, M. Tobiyama, K. Tsuchiya, T.
Uchiyama, K. Umemori, S. Yamamoto

Japan Atomic Energy Agency (JAEA) ««@@»
R. Hajima, H. lijima, N. Kikuzawa, E. J. Minehara, R. Nagai, N. Nishimori, M. Sawamura

Institute for Solid State Physics (ISSP), University of Tokyo !
N. Nakamura, A. Ishii, I. Ito, T. Kawasaki, H. Kudoh, H. Sakai, T. Shibuya, K. Shinoe,
T. Shiraga, H. Takaki

UVSOR, Institute for Molecular Science =

M. Katoh

Hiroshima University

M. Kuriki

National Institute of Advanced Industrial Science and Technology (AIST)
D. Yoshitomi, Y. Kobayashi, K. Torizuka

JASRI/SPring-8 <=5
H. Hanaki



ERLEAFIZMIFT-1 HhixH|

Gun, Beam dynamics Drive lasers Beam dynamics,
SC cavities

National Institute of
Advanced Industrial

Science and Technology
(AIST)

Japan Atomic
Energy Agency
(JAEA)

Instutute for Solid
State Physics (ISSP),
Univ. of Tokyo

Guns JASRI/SPring-8
Nagoya Univ.
. preparing
MoU for MoU

CLASSE
Cornell Univ.
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a photocathode test bench at JAEA

cathode holder

Optimization of cathode material
for the better QE and life.

photocathode prepared at
Nagoya Univ(").

GaAs, Al,Ga, As
x=0.17, 0.28

(1) Venture Business Laboratory,
M. Tabuchi, Y. Takeda et al.
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