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Introduce myself

Accelerator physicist? -> Noll!

Material scientist based on X-ray scattering by means of
synchrotron radiation

Resonant scattering, Resonant magnetic scattering,
Compton scattering and XMCD

One paper with Prof. Hyodo and Prof. Nagashima

“High-Resolution Compton Scattering Study of Li: A
Sphericity of the Fermi Surface and Electron Correlation
Effect” Phys. Rev. Lett., (1995) 2252

By Y.Sakurai, Y.Tanaka, A.Bansil, S.Kaprzyk, A.T.Stewart,
Y.Nagashima, T.Hyodo, S.Nanao, H.Kawata and
N.Shiotani




Photon Factory
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Outline of the ERL

http://pfwwi.kek.jp/erl Info/
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http://pfwww.kek.jp/erl_info/

Beam characteristics of ERL
(electron beam size and divergence)

Beam size (um)

3rd generation SR

H: 298 (1o)
V: 6.6 (10)

Beam divergence (urad)

H: 12.7 (10)
V:3.5(10)

ERL

H: 7.1 (10)
V: 7.1 (1o)

®

H: 2.3 (10)
V: 2.3 (1o0)

SASE-
XFEL

H: 28 (1o)
V: 28 (10)

H:0.28 (10)
V:0.28 (10)




KEK

Energy Recovery Linac
Conceptual De51gn Report ‘ 3GeV Energy Recovery Linac
: 13.4MV/m (470.4m LINAC)
. Dump Injection
o &, — f,o.

_ 6-7 GeV XFELO

*Beam energy
°Full energy: 3 GeV
®Injection and dump :10 MeV

*Geometry
= .
© °Linac length : 470 m
High Energy Accelerator Research Organizanon (KEK) .Straight SECtiOﬂS for IDIS
©22 x 6 mshort straight

http://pfwww.kek.jp/ERLoffice/ERL_IAC/ERL%2
*6 x 30 m long straight

OCDR_latest%20version.pdf
ﬁv ILL Project
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Target: spectral brightness
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Symposium, Workshop

“ERL Science workshop II”: April of 2011 “ERL Science workshop II”:
“ERL Symposium 2011”: July of 2011 22 020 a0 .8 25 :
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“IMSS Symposium 2011”: Dec. of 2011
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Our Goal:

Characterizing Functional Materials in Action

Static and

homogeneous

systems
real-time and energy and
real-space momentum space

heterogeneous
systems




Compact ERL (cERL)

. Demonstrating reliable operations of our ERL components
(guns, SC-cavities, ...)

. Demonstrating generation and recirculation of ultra-low emittance
beams at high currents
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Photocathode DC Gun #1 at JAEA

8-hour operation at 510 kV with a segmented ceramic insulator
R. Nagai et al., Rev. Sci. Instrum. 81 (2009) 033304
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Recently, 10mA beam production has been completed!




SC Cavities for Injector (1)

Vacuum Vessel
Courtesy: E. Kako, K. Watanabe ;
5K Panel .\ 5K Panel

80K Shield

2K He Jacket

2K Ga

Return Pi ~ 5K Support

80K Base-plate
Input Coupler

2-cell Cavity
HOM Coupler

Cryomodule design

Input couplers




SC Cavities for Main Linac (1)

Courtesy: K. Umemori

HOM Absorber
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Cryomodule design (side view)



1.3 GHz CW RF Sources

30kW CW 10T for main SCC 20kW CW 10T for buncher



Liquid-Helium Refrigerator

Overview of the system Courtesy: H. Nakai

7 Liquefier/
refrigerator sk cold box
Pumping
unit

Cooling capacity: 600 W (at 4K) or 250 L/h

3000L liguefied helium

storage vessel 2K cold box and end box TCF200 helium liquefier/refrigerator



Magnet/Vacuum/Monitor

Courtesy: K. Harada, Y. Tanimoto, T. Honda, T. Obina, R. Takai

Bending magnet

Stripline BPM

. N . Slit for emittance
with glass-type feedthrough Screen monitor

measurement



Construction schedule of the Compact ERL -

2007 | 2008 | 2009 |2010 2011 2012 2013 m

Gun & Drive

Laser Design, R&D

Installation J

Superconducting
Cavities
Injector linac
Main linac

RF Sources

Liquid-He
Refrigerator

Recirculation loop
Lattice design
Magnet

Vacuum

Beam instrum/Control

Building/Infrastructu
re/

Radiation
Shield/Safety etc.

Beam from Gun I_Recirculation start



3GeV-ERL construction schedule plan

Fiscal
Year

Injector

Gun/Laser

Main
linac

Recirculat
ion

Loop
Building
Infra-
structure

Undulator,
Beamlines

ERL Exp.

PF, PF-AR

2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024

Pre- ) Commissionin
Construction &

DeSIgn construction Operation

R&D (10mA)  ReD (>1oma) IBTOOUGCHOMMMMASLR!2t0N " Commissioning/Operation

Continuous R&D for 100mA and also photo-cathode materials

Installation
down of

cryomodule

Installation

R&D, Design -~ Producton
Installation
exper
et iment



Summary

3 GeV ERL covers wide range of user’s demands such as
coherent soft and hard X-rays, ultra-fast science using
light pules of At=100 fsec.

ERL promises the further revolution of light source such
as XFEL-O and EEHG.

The cERL will start the operation from the end of FY2012.

In order to progress the 3GeV ERL + XFEL-O project, we
have organized several science workshops and symposia
symposia, and also start to accomplish the CDR

After the operation of cERL, checking the performance
of the accelerator components, we will finalize the
design of 3GeV ERL at the level of TDR.



Collaboration Item with slow

positron community

cERL and/or 3GeV-ERL have a potential to be a ultra-high
intense positron source at the beam dump

Present facility: 55MeV, 11 micro A 2600W at 50 Hz
(220 nC /bunch)—2>10° e+/bunch

(x10%3)
ERL: 5-10MeV, 10-100mA - 50-1000kW at 1.3 GHz
(7.7-77pC/bunch) = 10%3 e+/bunch
Coincidence measurement??




Outline of the ERL

http://pfwv.vw.kek.jp/erl Info/
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