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Energy Recovery Linac 3GeV Energy Recovery Linac
Conceptual Design Report 12 ATV (470.4m LINAC)
Dump injaction
o
6-7 GeV XFELO —
100 m

Beam energy

Full energy: 3 GeV

Injection and dump :10 MeV
Geometry

Linac length : 470 m
Straight sections for ID’s

22 x 6 m short straight

6 x 30 m long straight

ALy  High Energy Acceierator Resaurch Orgael ceton

http://pfwww.kek.jp/ERLoffice/detabase/ERL
CDR full text.pdf

KEK Report 2012-4
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Target: spectral brightness

[ N

Targets for ERL
XFEL-O

. J

Figures are cited from: R. Hettel, “Performance Metrics of Future Light 13
Sources”, FLS2010, SLAC, March 1, 2010.



Light Source Performance

Spectral Brightness SR Pulse length
102627 by XFEL-O Sub-femto second pulse by EEHG
I A, =1.8cm
3-GeV ERL L = 30m
A, =6cm -GeV ERL
L =30m O 50,- 100 fs
O\
ER
PF Ring a
undulators .
Storage|Ring

PF-AR
undulators

Calculated by K. Tsuchiya
Norio Nakamura, IPAC12, May 22, 2012



International Advisary Committee for 3GeV ERL project
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Ingolf Lindau (Chair) Stanford Univ.
Thomas Tschentscher Euro XFEL

Kwang-Je Kim APS

Zhao, Zhentang SSRF
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Alfred Baron Riken
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Question 1 — Are the scope and strategies of the 3GeV-ERL project including
the further upgrade of XFEL-O satisfactory as the future light source in KEK?
3GeV-ERL+XFEL-OD#H & 1ot =R S iR &, fhdDhigh-gain FELE
ultimate AL —2 ) T EHERERZIEREZ AL THY . SETICTEAMof=#iL
WH ATV REYYRHC, LIzA 2T KEKD REASRETE &L TEREMICHRE S
SDOLWMEMTHS.

Question 2 — The Science Case for the 3GeV-ERL project.

A. Is the scope of the science case of the 3GeV-ERL reasonable and
also satisfactory?

B. Is the effort to brush up the science case enough?

C. Further recommendation for this item

EELITFEELTHRNIHHI-3GeV-ERLY ATV Rr—X P CDRIZER &
TWAHAIDRICELT, HILWH A I RANERLTEAHSh A EFHEEL
2o ZLTCEHEEA YA IR —ADEBEDF-HDT—0avT%#FEL TLK
_ExEND B, FT-EEHGOD MR AT REME EZ D H AT RIZEAL THEDH TIT
_EFEFD D,




Question 3 — Development for accelerator technologies

A. Is the technical development for the accelerator components for the
cERL sufficient?

B. Is there anything to check the technical problem in cERL before
construction of the 3GeV-ERL?

OV /NJRERLDERICHWEIRZZ -, BROERBEIMICBEALTERLTS
Y, 2012 ERICE—LEFHTLIZRRELL, cCERLDEE . BE g 5T &IC
KT, BLDOMERERIIFEZESINIGeV-ERLDEEFZICHELLGESHED HHEIL
§5, =L E—LDZREIICEAL TIoLLEMARINIVETH S,

Question 4 — Construction of 3GeV-ERL

A. |s the construction of the 3GeV.ERL feasible under the R&D
planning of accelerator development?
B. Further recommendations for this item.

2012 MV EER T ACERLIZERZE ML T2014EED3GeV-ERLDEREHZE
EHBELVOIEEEZTET S, TORALNTOTFMEELZS O THEHTITKZ
EEENDD, SBRITOIRNEYRIMURTREINTWSL ., ZOEKMLGETE, /N
J—45EO-HBEEEZERTHE28DH, T-EFFORFICEALTIE, K
FTERREGTLCRBICHEZEOHDEVSFIEEZIFT 5, 20215 (23Ge V-
ERLOEBEZRT I HELSEHEIIE, TICTHRERIVV—RDEALTHOAN
[+ R ISAIBETH S




Strategy for new light sources

Our Goals: Characterizing heterogeneous and
functional materials in action at nano-scale

real-time .
measurement spatial coherence

Static and

homogeneous
systems
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Maeda K. et al. (2006) Nature 440, 295 J. Phys. Chem. Lett. 1, 2655.
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Storage Ring:
AT ~100ps, Ao ~peV
ERL:
AT ~0.1-1ps, Ao ~1-10meV
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« ERLEREEHICHITT. SREXAREICVDELGEIZVIV AN DORERDEF

E—LOAER, MNE. EEDOEE

« ERLOVHR—RUNEFH, BEEER) DL ELEFRDER
. E1EE : \BIEIIVE X 1Tmm-mrad @7.7pC/bunch (10mA), 35 MeV

f CERL/I\TA—4 h
ING A5 [
E—LIR/LF¥— 35 MeV
125 MeV (ZE R E5H)
245 MeV (2)L—7)
AFIRILF— 5 MeV (10 MeV)
T ER 10 mA (100 mA)
BARIEIIVEVR 0.3 mm-mrad (7.7 pC)
(INFETT) 1 mm-mrad (77 pC)
INFE(rms) 1-3ps
<150 fs (/\>F £ #E)
MR BB (EZER) 15 MV/m
RFER% 1.3 GH
L R z J

18
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Tsukasa Miyajima 20
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Long pulse (1.6 ms) T#J4.8 MeV, #9200 nAZZERL 4/26
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W/NERTOIZIVA XBITE (preliminary results)
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O /INJRERLDEEZRARTa—)L

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 'Em] mlﬁ

Beam from Gun Eeoirculation start
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ERLEFHi—HONHNDRE

NENBRSI9HIEIZLD500 kVD L FEEIIIZALTH (20104E38)
H—Kr SRV ESZVOR

BERBMEHEFICEDEIIVIDIEGRIEEHER
> NEWBDCEFHDIZERETELT
FIEBENE NS TELAE (Cornell, IHEP, JLAB...)

R. Nagai et al., Rev. Sci. Instr. (2010)

500 keV, 2 mA BFE —LDFEAEIZHIN(2013F3 1)
(180 keV, 10 mA & 2012 2R Th)

S00ueVE—LEM

25

, 1 600

20 | ek NP

£ | 1 400

= 16 el T T eV 300 EH?

i 10 = NEERE VX RE& (o)

- . ang o

o U5 Ifr e 2

il 5 T
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N. Nishimori et al., submitted to Appl. Phys. Lett.




ERLE F$#i—Cornell D BB

BIERIZISVAVABFE—LDHEE  GaAs +350kV BEFH; + 8 MeV AHTES + &KRE0

19 pC (25mATH) 0.22 (37pmrad)  0.14 (24pmrad)
77 pC (100mA%HZY)  0.51 (87pmrad) 0.29 (49pmrad)

! 19 pC (25mATHYy) 0.14@67% 0.09@70%
, oI (24pmrad) (15pmrad)
77 pC (100mA%E 2) 0.28@64% 0.19@70%
(47pmrad) (32pmrad)
REMBEFE—LDHEE C. Gulliford et al., submitted to Phys. Rev. ST-AB (2013)
: 9 ORIE3GeVETIEL-FODIIVAVRI{E

0 € 60 MABFE—LDFAE (CsK,SbAY—R)

- 401
' 1/e life time = 30 hours
B. Dunham et al., Appl. Phys. Lett. (2013)
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ERL Injector Cryomodule : cERLTD &

‘ ‘,/' | 1. Cryomodule assembly; (Apr, 2012)
- 2. Cool-down tests; at 2K, (Sept. 2012)
3. High power tests; CW, (Feb. 2013)
4. Beam operation; 5 MeV, (Apr. 2013)
3.
2.
1000 : : 4.
gt U HT e v
I_g. 10 i: f, |
g 5 o8 |
: 3. " 1 r _.
L . . A
Eiji Kako (KEK, Japan) 2013, May o0 e e SR o 7 0 23
30 Eacc [MV/m] j= s |

s



ERL Injector Cryomodule : 3GeV-ERL[A] [+ T

Two cryomodule system (5MeV x2)

—

Key R&D Components Thirty RF feedthrough with
' high thermal conductivity

Six 2-cell SC cavities
Eiji Kako (KEK, Japan) 2013,
May 30
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3GeV-ERL construction schedule plan

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