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Abstract

Accelerator and laser technologies required for laser Compton scattering (LCS) photon source based on an energy-
recovery linac (ERL) have been developed at the Compact ERL (cERL) facility. A high-flux, energy tunable, and
monochromatic photon source such as the ERL-based LCS photon source is necessary for nondestructive assay of nuclear
materials. For the demonstration of the ERL-based LCS photon generation, a laser enhancement cavity was installed at
the recirculation loop of the cERL. The electron beam energy, the laser wavelength, and the collision angle are 20 MeV,
1064 nm, and 18 deg., respectively. The calculated maximum energy of the LCS photons is about 7 keV. A silicon drift
detector (SDD) with active area of 17 mm? placed 16.6 m from the collision point was used for observation of the LCS
photons. As a result of the measurement, the flux on the detector, central energy, and energy width of the LCS photons
were obtained as 1200 /s, 6.91 keV, and 81 eV, respectively.
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Table 1: Properties of the Electron Beam

Energy [MeV] 20
Bunch charge [pC] 0.36
Bunch length [ps, rms] 2
Spot size [pm, rms] 30

Emittance [mm mrad, rms] 0.4
Repetition Rate [MHz] 162.5
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Figure 1: The enhancement cavity, installed on the electron
beam line.
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Table 2: Properties of the Enhanced Laser Beam

Center wavelength [nm] 1064
Pulse energy [1J] 64
Pulse length [ps, rms] 5.65
Spot size [um, rms] 30

Collision angle [deg] 18
Repetition rate [MHz] 162.5
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Figure 2: Energy spectrum of the calculated LCS photon at
the SDD.
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Figure 3: Detected photon plot in an asynchronous state of
the laser and the electron beam.
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Figure 4: Energy spectrum of the observed LCS photon at
the SDD with a linear scale (top) and a logarithmic scale
(bottom).

72919 TD LCS JIFDHEFEFEERTH 5, HTFE—LD
IR 57.7 uA TD, EHZRETOR LCS a1 AR
12 4.1x107 /s TH o7, REBUCE D, =3 )LF —[mYL
M) =7y 7NV AA Y PR Z v 72 LCS
FEIR DB L FZAE I 4L, VT RFR D iR ~ fE 81
AN X AR O Nl s S N B,

nB. AEO—EIE Tt x 2V T 4 B LS
EERE KO, - BRAEEEIRRT T e 7o
L T/NRUEHREE X R A 2 — v 7R basE, 1
£330 TH3,

SE R

[1] R. Hajima et al., Rev. Acc. Sci. and Tech. 3, 121-146
(2010).

[2] S. Sakanaka et al., Proc. of IPAC2013, 2159-2161 (2013).
[3] T. Akagi et al, Proc. of IPAC2012, 2645-2647 (2012).

[4] M. Mori et al, Proc. of CLEO-PR-2013 and OECC-2013,
paper: MD1-4 (2013).

[5] P.Chen et. al., Nucl. Instr. and Meth. in Phys. Res. A 355,
107-110 (1995).

[6] A.Kosuge et. al., Proc. IPAC-2015, TUPWA066 (2015).

[7] T. Shizuma et. al., Proc. the 37th Annual Meeting of Eu-
ropean Safeguards Research & Development Association
(ESARDA) (2015).

[8] R.Hajimaetal., J. Nucl. Sci. and Tech., 45, 441-451 (2008).
[9] R. Hajima et al., Proc. IPAC-2015, WEPMAO056 (2015).

- 1330 -



