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APPLICATION STUDY BY LASER COMPTON SCATTERING GAMMA-RAY SOURCE
ON STORAGE RING
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Abstract

Laser Compton scattering gamma-ray beam source has been developed at the NewSUBARU synchrotron light facility.
The available maximum Gamma-ray photon energy is 76 MeV. The flux of quasi-monochromatic gamma-ray photons
(for 16.7 MeV, AE/E [J 5%) is more than 10° photons/sec using a 35 W Nd:Y VO laser combined with the 1 GeV storage
electron beam with an intensity of 300 mA. We used the electron beams at 0.55 [ 1.47 GeV for changing the energy of
quasi-monochromatic gamma-ray beam. Gamma-ray beams were used for application experiments, a nuclear physics
research, a nondestructive inspection of thick material, a generation of positron by pair creation, a magnetic Compton
scattering measurements, and a nuclear transmutation.
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Figure 1: Layout of gamma-ray beamline BLO1. Part of electron storage ring in the shielding tunnel is shown, and

gamma-ray irradiation hutch-1 and hutch-2 are shown.
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Table 2: Expected Gamma-ray Energy and Flux of NewSUBARU LCS Gamma-ray Source

Parameter / Lasers Nd(o) Nd(2 o) Er CO2

Laser wavelength A 1064 nm 532 nm 1540 nm 10592 nm
Laser power (max) PL 35W 20 W 4 W 75W
Gamma-ray energy Ee= 974 MeV 5-16.7 MeV 10-33.4 MeV 3.5-11.5 MeV 0.5-1.7 MeV
(no collimator) Ee=1470 MeV 8-37.6 MeV 15-73 MeV 5-25.7 MeV 0.7-3.9 MeV
Yield (no collimator) Ee= 974 6000 y/s/mA/W 3000 y/s/mA/W 7000 y/s/mA/W 7200 y/s/mA/W
Gamma-ray energy Ee= 974 MeV

(3mme collimator) 15.4-16.7 MeV 30.5-33.3 MeV 10.6-11.5 MeV 1.57-1.7 MeV
Yield Ee= 974 MeV 6 5 5 6

(G @ Hmeiion) =250 mA 2x10° y/s 6x10° y/s 3x10° y/s 1x10° y/s
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Figure 2: Experimental setup of LCS gamma-ray spectra measurements at GACKO, gamma-ray irradiation hutch 2 at NewSUBARU.
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Figure 3: (a) A measured y-ray energy signal with a HP-Ge
detector. A 800 MeV nominal energy electron beam and a
CO:z laser are used. The diameter of the collimator used is
1 mm. (b)The difference AE of the calibrated energy E.
from the nominal energy En of the electron beam, AE= E.-
En, at the NewSUBARU storage ring.
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Figure 4: Schematic of annihilation gamma-ray spectra.
The pectrum become narrow when the positron annihilate
in the material having many void defect.
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