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Abstract

A high intensity ~y-ray source from the laser Compton scattering (LCS) by an electron beam in an energy-recovery
linac (ERL) is a key technology for a nondestructive assay system to identify nuclear materials. In order to demonstrate
accelerator and laser technologies required for a LCS photon generation, a LCS photon source is under construction at
the Compact ERL (cERL). The LCS photon source consists of a mode-locked fiber laser and a laser enhancement cavity.
A beamline and an experimental hatch are also under construction. The commissioning of the LCS photon source will be
started in February 2015 and LCS photon generation is scheduled in March 2015.
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Table 1: Design parameters of cERL.

Beam energy [MeV] 35 (initial goal)

245 (upgradable in future)

Injection energy [MeV] 5

Beam current [mA] 10 (initial goal)

100 (future goal)

Normalized emittance
[mm mrad, rms]

RF Frequency [MHz]

1 (initial goal)
0.1 (at low current)

1300

1-3 (usual)
< 0.1 (under compression)

Bunch length [ps, rms]
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Figure 1: Layout of the cERL.

/

I Iy IEERAL, 7 Iy BB REES AT L
B o DB ST I v v ERGFH#ETLI LT
WE%%&LtSJSWkVTwﬁ?E LA R

/)

L7288 ICEFH% KEK @ cERL I3 L. ' — A5l
% 2013 4E 4 A 517\, BIED cERL DOJEIAIZ T
L)%o

KEK Tld, ASFIEEA & Fhmsas o 2 O
{EIENHEBE % cERL D 7= I JAFE L 72 (0] {5 RNk
FROBVEREE & P2z Nz, 2K & 1300MHz T
Hb, NHNHEEZ3AED2 R LVERZ 1 BDY F4
FEY 2= VIHARAATE S DTH %, AFIEZ L
D & A =riEicd . # 2 Tl 2L ¥ —[AIY
3&5 LR KEBREFE—L2IHT 20T, JEH

WCKERRFENVBHEERSL, 22T, REAY 77
1m%%bmﬁk SN R ER T B0, £, REA v

i%%ﬁ@#ﬁﬁ@%Lf%ﬁ IZ. 2 D RF
ﬁvf?tib] ﬂ RFZHATELY AT L%
%mthOEML% BDYOXNVERZE 1 HDY I
4ﬁ%vl—wmm&ﬂhﬁ$®fﬁéoIMﬁ%K
BOTIE, =207V —7 7y 7%Pi{7-HDRF DE
RE—F (HOM) DWENTLMETH S5, HOM D
IWE R ZNRINATI 72Dl — L34 7% 4 7D HOM
& — & Lto HOM % v 28— 9 & )L 22 D
WD 80 K T ICiRIE S LT\ B

KR 1 ufiméﬂt@%e—Auk%ﬁﬁﬁ
Mﬁ%fsmwiTMEén\%@%ﬁméﬁtk%
WCENERRIC X D 35 MeV ETIES NS, 208, M
FIHLE DRI HREI NI LCS 7> a vy TL —HF—
LML L T 4 MR IR LRI, g Z - T
FIESRICHAH L, SMeV TSNS Y 73N
%, cEBRLD2 3w a=y7It2013 4 12 HIchG
., 2014 4 2 i = 2 )L ¥ —[IGEIE D KN R - T
w3,

3. LCSHRDHKET& B

ERL |2 & % LCS JalR % EBL9 % 72 O I H 2 kR
Biffi, L——HiizHG L T3l L2HEFT 540
IZ cERL IZE W T LCS FERiZFHH L T\ %, ZDFEE
DD, L—F—T AR RS % cERL ©

Bending magnet
of the cERL

Flux monitors Beam shutter

Experimental
1 hatch
B 1l

II/IE/T

Beryllium
window

Figure 2: Schematic drawing of the beamline.
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Figure 3: Schematic drawing of the enhancement cavity.

Table 2: Design parameters of the enhancement cavity.

Frequency [MHz] 162.5
Enhancement factor 2550
Collision angle [deg] 18

Spot size [pm, rms]

20 (hor.), 30 (vert.)
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Figure 4: Diagram of the high-power mode-locked fiber
laser.
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Table 3: Design parameters of the mode-locked fiber laser.

Table 4: Typical parameters of the LCS photon source.

Parameters of the electron beam

Energy [MeV] 20
Bunch charge [pC] 0.77
Bunch length [ps, rms] 3
Spot size [pm, rms] 50
Emittance [mm mrad] 0.3

Parameters of the laser

Wavelength [nm] 1030
Energy per pulse [m]] 1.5
Pulse duration [ps, rms] 2
Collision angle [deg] 18
Spot size [pm, rms] 50

Average power [W] ~ 100
Center wavelength [nm] 1043
Band width [nm, FWHM] ~2
Minimum pulse duration [ps] ~ 1
Repetition rate [MHz] 162.5
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Figure 5: Energy spectrum of the LCS photon beam at the
experimental hatch.
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