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Why 5GeV ERL for Future Light Source?

e Performances

The brilliance and pulse width are 2 orders of magnitude brighter and
shorter than those of 3" generation synchrotron radiation facilities.

(Option): XFEL-O: K.-J. Kim, Y. Shvyd’ko, S. Reiche, PRL. 100, 244802 (2008).

e Scientific Cases
Coherency

Atomic and nanoscale imaging (Cells and Viruses, Nano-materials etc.)
Femto-second science

Real-time reaction which requires high repetition rate.

(Chemical reaction, Photo-inused phase transition etc.)
Nano beam

Condensed matter physics under extreme conditions.

» A challenging machine

» A great potential of KEK to develop the ERL accelerator
(superconducting technology, nano-beam technology)
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5GeV-ERL light source will
be one of the most important
accelerator facility at Tsukuba
campus In a future.
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runciions orf eRL, SASE-rel & Xrel-0

Synchrotron Radiation ) = 100m
Retum Loop | nU0ANGEEI0A0GBROD . o ALO; undulator A0,
gsg;on @W > beam |'b l'| |.‘| ?‘“1 - |'|'1 " U .“‘.l "
IRDAOAOROROREAOR DDA ~§ . o "
L Undulator ! beam hY .d( 1."".‘“:‘:‘
y ElectronGun X TTTTT o Gump . IR0 XeTaye
0 / Injector Linac H" log( o on ) - ! ANNTNINTN
\ power ’*((({E
ANV o
Superconducting MainLinac & | aniiiee 1'{:={.':3b H:‘ 10
Merger Accelerating B — distance T::[]ﬂﬂ
ccelerating Beam
AT AT RF Phase X F E L-O
TAVRAYAYA ERL SASE-FEL
Deccelerating Beam
average peak repetition | coherent bunch # of Remark

brilliance | brilliance | rate (Hz) fraction | width(ps) | BLs

ERL ~1023 ~1026 1.3G ~20% 0.1~1 30 Non-perturbed

measurement
XPEL-O\ - g0z | <10 | <am [ 10006 | 1 | Few | SNOEMO%
(Option) FEL
SASE- _
-1022% | ~10% | 100~10K | 100% | 0.1 | ~1 | Oneshol
FEL measurement

Non-perturbed

3rd-SR | ~1020-2t | ~10% ~500M 0.1% | 10~100 | ~30
measurement

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



Grand challenges for basic sciences
~ Non-crystalline materials and nano-science ~

Function in a cell Catalysis chemistry

biology |
and | J
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chemistry
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Extreme condition

Diamond Anvil Cell




Grand challenges for basic sciences
~ Non-equilibrium states generated by photons ~

visual sensing photosynthesis

o]fe][e]0)Y;
and
chemistry

ultrafast

photo-switching materials,
energy
and
environment
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Evolution of ERL

Development of key
components

|—|_ B -

Coherent SR at THz region

Hard X-ray (-10keV) by
laser inversed Compton
scattering

Future light source

2013 ~

Spread of the advanced compact X-
ray imaging sources to hospitals




Compact-ERL (East Counter HaII)

Available space : 4151 m"2 (Lf:,ii |r1na)t
Common space : 1513 m*2 .
(Common space)/(Available space) = 36% Vertical test Electronic hat

stand (5mx10m) (4mx4m)

kW beam dump

LK F

Future SR experimental hat

Cmsgpé

o~

v Super conducting cavity
for main accelerator

Super conducting cavity

for pre-accelerator Undulators

DC Photo cathode
electron gun



Development of the accelerator components

Super conducting cavity

Latti
attice / for pre-accelerator

1a
- Super conducting cavity =~

for main accelerator Electron gun

Super conduction cavity for main accelerator (KEK, ISSP, JAEA)

(37I\/)IV/m‘SingIe cell model = 9 cell model = Cryo-module will be designed from the next fiscal
year

Electron gun (JAEA, Hiroshima Univ., KEK, and Nagoya Univ.)

(construction of electron gun of 250 KV and we start the designing of the electron gun of 500kV)
Development of the laser system for electron gun (AIST, ISSP, KEK)

(Yb fiber laser of ~100MHz oscillator = 1.3GHz oscillator)

Development for the super conducting cavity of pre-accelerator (KEK)

(Test cavities have been completed.)

Start the development of high power RF source

(300 kW Klystron will be ready until the next summer)

Designing of the lattice (KEK, ISSP, UV-SOR, JAEA)

CDR of Compact ERL has been published at March 2008




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,
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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) -=i
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High Brilliant and High Current Electron Gun

Photocathod Materials

DC Electron Gun

Drive Laser System



