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#) Linac based light source:
1) Emittance o 1/y ~I10pmrad ~/4n

2) Short purse of photon pulses~ 0.1~1 pico-second

#) A great numbers of ID-beamlines
#) Possibility to realize the XFEL-O
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oo e PRL. 100, 244802 (2008).
average peak repetition coherent bunch # of Remark
brilliance | brilliance rate (Hz) fraction | width(ps) | BLs
Non-perturbed
ERL | ~108 | ~102 13G | ~20% | 0.1~1 |-~30 g
measurement
XFEL-O | ~107 | ~10% IM | 100% 1 |few| Smmslemode
- ¢ FEL (few meV)
SASE- One-shot
~1022-24 | <103 | 100~10K | 100% 0.1 ~1
FEL measurement
Non-perturbed
3rd_.SR | ~1020-21 ~1022 ~500M 0.1% 10~100 | ~30 P
measurement

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




Spectral Brightness
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R. Hettel, “Performance Metrics of Future Light 13 Sources”, FLS2010,
SLAC, March 1, 2010.
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Grand chal lenges for basic sciences
~ Non-crystalline materials and nano-science "~

Function in a cell Catalysis chemistry

biology
and
chemistry

Nano-materials
at interface

N materials,

_Formation of

(tag)layers  © NI gy

Extreme condition

Diamond Anvil Cell




Grand chal lenges for basic sciences
~ Non—-equilibrium states generated by photons

~

visual sensing photosynthesis

Plant Cell

and
chemistry

ultrafast

photo-switching material S,
energy
and
environment




R&D Efforts for Key Accelerator Components

; O\ 0 SC cavities for injector

N [ e High input power: 170 kW/coupler
e Medium gradient: 15 MV/m
e High beam currents: 100 mA (CW)

Signal 800 nm NOPA

5150m L
Beam

Idler 1500 nm SHG

Spltter

Gun drive laser:

e High average power: 15 W CW
e Repetition: 1.3 GHz, A ~ 800 nm

High-power RF source
e 1.3 GHz, 300 k (CW) for injector

DR
RN T

SC cavities for main linac
e Medium gradient: 15-20 MV/m (CW)

e High average current: 200 mA

e Higher-order-mode damping

High-brightness

photocathode DC gun:

e 500KV, 10-100 mA
e Normalized emittance: 0.1 - 1 mm-mrad Presented by Dr. S. Sakanaka at Light source subcommittee




Compact ERL at the end of FY2012
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2012: The compact ERL will start the operation under the 35MeV, 10mA
The compact ERL will demonstrate the ERL accelerator technologies but also the
experimental possibilities based on CSR of THz radiation and laser inversed Compton X-ray

source.

Continuous upgrading: 2014 65MeV, 10mA
2016: two-loop operation (125MeV, 10mA)




Recent View in the East Counter Hall




: Design/prototype Production Installation  Test
Construction Plan of the Compact ERL
p EE . I
Fiscal Year 2007 2008 2009 2010 2011 2012
I Building & Infrastructure
Building/Infrastructure I
Radiation shielding etc.
. L
Gun & Drive laser —
(including low-energy BT) Beam test Beam test :
(AR south) (Bast Counter Hi:'!
| ]
S . . Injector cavitied Installation/horizontal test cERL
uperconducting Cavities i
I . Operatlon

Main-linac cay

itie« Installation/horizontal test

RF Sources

High-level RR

Low-level RH

—

Liquid-He Refrigerator

Recirculation loop
(Magnets & Vacuum)

Lattice
design

Magr]ets/PSs

Vaguum etc.

e ——

Beam instrumentation
/Control

Presented by Dr. S. Sakanaka at Light source subcommittee
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2 25GeV > 5.0GeV

Energy Recuvery Mode AFEL-u Mude

3 50 GeY = 250eV
) 256GV -> 5 MeV

@ 50GeV > 75GeV

B Bending Magnet XF E L'O

M Quadrupole Magnet

M Insertion Device
Superconducting Gavity

B Beam Dump 2.5 GeV inner loop
[J End Station

75 GeV Dump

5.0 GeV outer loop
7.5 GeV X-FELO /g

5 MeV Dump




cERL, ERL: target timelines

2008 2009 2010 2011 2012 2013 2014 2015

R&D of ERL key elements

PrepofEast = CERL Beam test and test experiments
Counter Hall construction

Construction
of 5GeV
class ERL

References:
KEK roadmap, March 2008
Design of compact ERL, Hajima et al., pp. 160-161.
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