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Human Resources in the Acc Lab

as of Dec. 2012
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KEK Report 2012-4
October 2012 ;
A/M

Energy Recovery Linac 3GeV Energy Recovery Linac

Conceptual Design Report 13.4MV/m (470.4m LINAC)
Dump Injection
o SN 7%

6-7 GeV XFELO o

Beam energy

Full energy: 3 GeV

Injection and dump :10 MeV
Geometry

Linac length : 470 m

http://pf ek in/ERLoffice/detabase/ERL Straight sections for ID’s
ttp://ptwww.kek.jp/ERLoffice/detabase/ER 22 x 6 m short straight

CDR_full_text.pdf
KEK Report 2012-4
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Target: spectral brightness_
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Sources”, FLS2010, SLAC, March 1, 2010.



Light Source Performance

Spectral Brightness SR Pulse length
102627 by XFEL-O Sub-femto second pulse by EEHG
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International Advisary Committee for 3GeV ERL project
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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 A& Hh = RS SLIRIE. thdDhigh-gain FELE
ultimate ARRL—21) U0 BBV REZ AL THEY . SETICTEGA o F=#L
WH AU REYYRHC, LIzA 2T, KEKD REASRETEI &L TEREAMICHRE S
SDOLLWMEMTHS.

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

EELITFEELTRNIHHI-3GeV-ERLY AT Rr—RX P CDRIZER &
TWAHAIDRICELT, HILWH A I RANERLTEAHSh A EFHEEL
2o ZLTCEBHE YA IR —ADEBD-HODT—0S a3y TEFAELTLK
_EFENINSH, FI-EEHGO MBI AIREE EZ DT AT XIZEAL 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 /NJPERLDAERICTHWEIRZFZ T HLDERFEMICEALTERLTS
Y, 2012 ERICE—LEFHTLIFFEREAL, cCERLDEE . EErd 5 &I
FoT. ZLDMRBERIIHERIN3IGeV-ERLOE I E LG DL DA HEIL
95, =L E—LDZREIICEAL TIoLLEMARINIVETH S,

Question 4 — Construction of 3GeV-ERL

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

2012 Mo EER T ACERLIZERZEMNLT2014EEFED3GeV-ERLDEREZFE
EHBELVOIEREEZTET S, TORALNTDOTFMEELZS O THEHTITKZ
EEENDD, SBRITOIRNEYRIMURBTREINTWSD ., ZOEKWLGETE, /N
J—45EO-HBEEEZERTHE28DH, T-EFFORFICEALTIE, K
FTEREREGITLCRBICHEZEOHDEVSFIEEZIFT 5, 20215 (23Ge V-
ERLOEBEZRT T HEVLSEHEIIE, ThICTHRERIVV—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

heterogeneous
systems
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Linear & nonlinear optical processes
%
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R
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Linear process: &nlmcar process:

@ Bragg reflection « Re[xMo] Parametric down-conversion + X%)
Structural analysis Sum & difference frequency
Optical elements (mono.) generation + X%)

@ Refraction + ~Re[y()(1)] Second harmonic generation + %2
Imaging Two photon absorption + Im[y3)]
Optical elements (mirror) Electromagnetically induced

@ Absorption + ~Im[¥ (r)] transparency

Imaging @ Coherent Raman scattering
XAFS
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. F1EE  HBIEIIVE XImm-mrad @7.7pC/bunch (10mA), 35 MeV

f CERL/NSGA—4A
INTGA—=A E
E—LIR)ILF— 35 MeV
125 MeV (ZERiE5%)
245 MeV (2/)L—7)
AFITRILF— 5 MeV (10 MeV)
FEER 10 mA (100 mA)
BARIEIIVEVR 0.3 mm-mrad (7.7 pC)
(INFETFT) 1 mm-mrad (77 pC)
INFER(rms) 1-3ps
< 150 fs (/N F[EHE)
EAED (FZER) 15 MV/m
\RFJE;’&'%I 1.3 GHz
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Long pulse (1.6 ms) TH4.8 MeV, #3200 nAZZERK 4/26
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M/INER THDIZYZ XHITE (preliminary results)
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Gun & Drive
Laser

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.
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ERLEFHi—HNHNDRE

PENBLSIVHEIZLSD500 kVD R FEENMMIZHIN (20104E3 )

H—FU»T SENBEIIVIE

BERBMEHEFICEDEIIVIDIEGRIEEHER
> NEWBDCEFHDIZERETELT
FIE BN E 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 & 20124 2R D)

500keV E— L&

—

25 g y " T " 600

e SR U T S B T ISR 1A

<20 | — '-’-t*500 S
TRl 400 &
oL = MEBE KV)X REH ()
‘ﬁ 4200 o
v 05 - I ' 4100 =
. . . . . EFE—L
00 0 —

0 1 2 4 5 6

8 ()
N. Nishimori et al., submitted to Appl. Phys. Lett.
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p= 8.00
e 0.20mm-mrad

'cy= 0.15mm
Uy‘= 1.40mm
Ky>=-262mm
<y'>=48.74mm

[2013-0109 13:17:26) Biver si570 '

Effective Charge = 656764

vertical phase

L L
32 -3

2= =
ul ==

28 28  29pace 2

¥ (mm)

FE—LDFEE

- 60

19 pC (25mAtHY)
77 pC (100mATH)

19 pC (25mAtHY)

77 pC (100mAFE 2)

0.22 (37pmrad)
0.51 (87pmrad)

0.14@67%
(24pmrad)

0.28@64%
(47pmrad)

GaAs + 350kV EF8: + 8 MeV ABT38 + 5L

0.14 (24pmrad)
0.29 (49pmrad)

0.09@70%
(15pmrad)

0.19@70%
(32pmrad)

C. Gulliford et al., submitted to Phys. Rev. ST-AB (2013)

ORIE3GeVETIEL-BFDIIVvA RIE
50 € 60 MAEFE—LDFE (CsK,SbHY—R)
= 1/e life time = 30 hours
§ B. Dunham et al., Appl. Phys. Lett. (2013)
(BRFT1EER (IPAC2013) Tl 72 mA T TERK)

Time [minutes]
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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)
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ERL Injector Cryomodule : 3GeV-ERL[A] [+ T
. Two cryomodule system (5MeV x2)

Thirty RF feedthrough with
high thermal conductivity

- —

Six 2-cel‘l SC cavities

Eiji Kako (KEK, Japan) 2013,
May 30
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STF (Super Conducting Test facility) Z#| A L7-
;u- & 7 ; ﬁ@%f?miﬂﬂ," 7“)»

Nb Cavity
at 1.5 times of design pressure
(test with water ;: 0.3 MPa)
'?'11- mpacE

Jte. L
N Y .
[

e el wIvaovn»\m,

Inspection by
a KHK staff

Fabrication company of Nb cavities

Fabrication company 80 ca_v_'t'es [ 'year
of Ti jacket 8 cavities / month

Cavity unit with Jacket
at 1.25 times of design pressure
(test with He gas : 0.25 MPa)

nilical taske TIG weld of He Jacket Y repecionty
at STF at CFF by KEK, at CFF

E. Kako (KEK, Japan) 2013, May 17 2
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Vertical Test Cycle
at STF

VT costat X2
2 VT / week

Hanaing

.-; .. AN X

%’33:_150A0)/77 T%‘)J—)Lé?ﬁwﬁ‘l

(4 cavntles / cryomodule) couplers, 1 week "'.

L

1.5 CM / month

& ~ 16 CM / year
Cawty string assembly Cold mass assembly Insertion into vac. vessel High power test
1 week 2 week 1 week at STF tunnel

E. Kako (KEK, Japan) 2013, May 17 3
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Fiscal Year

CERL

3GeV ERL
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3GeV-ERL construction schedule plan

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

. Pre- . Commissionin
LEELS Design : Construction oning
construction Operation
Inj r :
JECIOT rep (toma)  Rep (-10ma)  IETOEUGHORIMNGSIR! 100 Commissioning/Operation’ ]
Gun/Laser Continuous R&D for 100mA and also photo-cathode materials
. Installation
linac down of
cryomodule

Installation

Recirculat _

Loop

Building , .

infra. Desion [Constiuction WM. Commissioning/Operation
structure

Undulator, R&D, Design -~ Producton
Beamlines Installation

ERL Exp. - ?r:](gﬁ:

PF, PF-AR



