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5-GeV ERL plan at KEK

W Parameters of the ERL

Beam energy 5 GeV
—3 Average current 10 - 100 mA
NERL & 0
N =2 Normalized emittance 0.1 -1 mm-mrad
N
| Energy spread (rms) (0.5 - 2) x104
( [g . Bunch length (rms) 1-3 ps (usual mode)
' : A ~100 fs (bunch compression)
Es: ™ RF frequency 1.3 GHz
% Parameters of the light sources
0 E:_I “; A S
ES =
— )= Spectral range 30 eV - 30 keV
f - Average brilliance from 1021 - 1023
I insertion devices ph/s/mm?2/mrad?/0.1%bw
Average flux > 10" phs/s/0.1%bw
; - ) Number of ID’s 20 - 30
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Why 5GeV ERL for Future Light Source?

Performances

The brilliance and pulse width are 2 orders of magnitude
brighter and shorter than those of 3'4 generation synchrotron
radiation facilities.

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

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.




Function of ERL, SASE-FEL and XFEL-O
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average peak repetition coherent bunch # of Remark
brilliance | brilliance | rate (Hz) fraction | width(ps) | BLs
Non-perturbed
ERL ~10%3 ~1026 1.3G ~20% 0.1~1 | ~30
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XFEL-O Single mode
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-rand challenges for basic sciences
~ . on-crystalline materials and nano-science ~

Function in a cell Catalysis chemistry
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-rand challenges for basic sciences

~

~ . on-equilibrium states generated by photons

visual sensing photosynthesis

Plant

biology
and
chemistry

cGMP Hydrolysis
closure of cGMP-gated Na*/Ca2* channels

ultrafast
photo-switching materials,

energy
and

dye-sensitized
nanocrystalline Tid,

environment




Compact ERL
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Scientific Case
CSR at THz region

high intensity by order of 6-7
compared with conventional source
Hard X-ray by laser inversed
Compton scattering

- extremely small beam

= e.g. medical imaging
- fs science

- DC photocathode gun
- 1.3GHz CW laser
- Superconducting cavities
- Beam dynamics
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Development of ERL until 2008

CDR of Compact ERL
has been published

Super conduction cavity for main accelerator
Single cell model = 9 cell model = Ready for the fabrication
of the cavity for Compact ERL

super conducting cavity of pre-accelerator
2 cell model = Ready for the fabrication of the cavity

for Compact ERL A 3

Construction phase from 2009!

Injector

7% °  high power RF source
Start the designing. ;

300 kW Klystron will be
ready until this summer

\ _.

g

Lattice, Magnet, Vacuum

S00kV-DC Electron gun  Laser system for electron gun Design works
The fabrication has started Development of Yb fiber-laser system

under the collaboration with under the collaboration with AIST, ISSP

JAEA, ISSP, Hiroshima Univ., and KEK. = Ready for the system of

Nagoya Univ. and KEK. 10mA electron beam current.
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Reconstruction of East Counter Hall




Merger of Accelerator Laboratory and PF Light Source Division
(Before 15t of April / 2009)

Advanced Detector Development office

ILC Promotion office

ERL Promotion office

1st Division (J-PARC)

2" Division (J-PARC)

4 Mo i
Director 3% Division (KEK-B)

Accel. Lab 4t Division (KEK-B)
5% Division (LINAC)

KEK | 6t Division (ILC, Other)
DG
Light Source Division (PF, PF-AR)
Deputy | [ Experiments Division |
Director | L__| Experiments Division I
Director "
Neutron Division
IMSS Deputy |
Director | L__| Muon Division

Structural Biology Research Center

11

— 1 Condensed Matter Research Center




Merger of Accelerator Laboratory and PF Light Source Division
(After 15t of April / 2009)

Advanced Detector Development office

ILC Project Office
ERL Project Office
1st Division (J-PARC)
2nd Division (J-PARC)
rcl nsiei _
Bliaeio 3 Division (KEK-B)
Accel. Lab 4 Division (KEK-B)
5t Division (LINAC)
KEK | 6th Division (ILC, Other)
DG | 7t Division (PF, PF-AR, ERL)
Deputy | Experiments Division |
Director | L__| Experiments Division I
Director o .
IMSS Dfeputy I Neutron Division
Director | L__| Muon Division
Structural Biology Research Center >

— 1 Condensed Matter Research Center




Time schedule

2008

2009

2010 2011 2012 2013 2014 2015

Development of components i

of components

Renewal of
east counter
hall

Construction of

Compact ERL

Further improvements

Beam test

Construction of
5 GeV ERL

____________________________________________



ERLO9 (Energy Recovery Linac 45th ICFA Beam Dynamics Workshop
June 8-12, 2009)
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Presentations in ERL09

<Plenary session>

“KEK/JAEA ERL Project” H. Kawata (KEK)

“Beam Dynamics Challenges in ERLS” R. Hajima (JAEA)

“X-Ray Applications for ERLs II” H. Kawata (KEK)
<RF & Cryomodules >

“KEK ERL Cryomodule Development” H. Sakai (KEK)

“‘KEK ERL HOM Absorber Development” M. Sawamura (JAEA)

“Digital LLRF System in KEK and Conceptual LLRF Design for Compact

ERL in KEK” S. Michizono (KEK)
<Injectors, Guns, & Cathodes >

“JAEA/KEK Gun Status” N. Nishimori (JAEA)

“Vacuum and Field Emission from Electrodes” M. Yamamoto (KEK)
<Optics & Beam Dynamics >

“Design of a 2-Loop Compact ERL” M. Shimada (KEK)

“Tolerances for Errors in ERL Lilacs” T. Miyajima (KEK)

“Effects of Longitudinal and Transverse Wall Wakefields on ERLS”
N. Nakamura (ISSP)

“‘Role of Test Facilities” R. Hajima (JAEA)
<Poster Session>

“‘KEK ERL Light Source Project” S. Sakanaka (KEK)

“JAEA ERL Development Group” R. Hajima (JAEA)

T RTHOFEKRRATAFILhttp://Iwww.lepp.cornell.edu/Events/ERL09/
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