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Abstract

Laser Compton scattering gamma-ray beam source was developed on BLO1 of NewSUBARU synchrotron radiation
facility. The gamma-ray beams were used for application experiments, a nuclear physics research, a nondestructive
inspection of thick material, a magnet Compton scattering measurements, and nuclear transmutation research. New
gamma-ray irradiation hutch was started to use. Gamma-ray photon energy of up to 76 MeV is available. Expected flux
of quasi-monochromatic gamma-ray (16.7MeV, AE/E~5%) is more than 10° y/s using 35W Nd laser and 300 mA
electron current. Recently, new electron energy value operation of NewSUBARU was tested. The electron energy of
0.55 GeV to 1.47 GeV were used for changing energy of quasi-monochromatic gamma-ray beam.
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Table 1 : Parameters of NewSUBARU ring.

Storage energy 0.7-15GeV
TopUp operation 1.0 GeV /250 mA
Circumference 118.731 m

RF frequency 499.955 MHz
Harmonic number 198

AEJ/E (1.0/1.5 GeV) 0.047% / 0.072%

Emittance(1.0/1.5 GeV) 37 nmrad / 67 nmrad
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Fig.1. Ditail of gamma-ray beamline BLOI1A. Part of electron storage ring and hutch-1 and hutch-2 are shown.
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Fig.2. Laser stages for laser Compton scatteringe gamma-ray source. Four lasers and optics are shown.
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Fig 4. Interia photo of the gamma-ray irradiation hutch-2.
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Fig.5. Gamma-ray spectrum taken by Ge detector. CO2
laser (10.59um) was scattered by 800 MeV electron beam.
Collimator of Imm in diameter was used.

Fig.6. Gamma-ray polarimeter and flux monitor.
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Table II. Expected gamma-ray energy and flux of NewSUBARU LCS gamma-ray source.

Parameter / Lasers Nd(w) Nd(2 w) Er CO,

Laser wavelength A 1064 nm 532 nm 1540 nm 10590 nm
Laser power (max) PL 35W 20 W 4 W T5W
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= 974MeV | 154167 Mev 30.5-333MeV | 106-115MeV | 157-1.7 MeV

(3mmd collimator)
Yield Ee= 974 MeV 6 5 5 6

Chmdcollimator) =250 mA 2x106 y/s 6x105 y/s 3x10° y/s 1x106 v/s
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