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Development and Application of Energy-Tunable Photon
Beam Generated by Laser-Compton Backscattering

Hiroyuki TOYOKAWA and Hideaki OHGAKI
Quantum Radiation Division, Electrotechnical Laboratory

~An energy-tunable photon beam has been generated by Compton backscattering of laser light for the es-
tablishment of the standard field of high-energy gamma-rays, for the nuclear physics research and for the
beam diagnostic of the electron beam circulating in the storage ring. The energy of the photons are from 1
 to 40 MeV by usmg several laser systems and the storage ring TERAS. Characteristics of the Laser Com-
pton gamma-ray beam are briefly described on the principle, and apphcatlons of the photons are descrlbed

with the experimental methods.
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Figure 1. A schematic drawing of the laser-Compton backscatter-

ing.
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Figure 2. Differential cross-section of the Compton-scattered pho-
tons as a function of the scattered-photon energy calculated for a
Nd:YAG laser collided head-on with a 750 MeV electron.
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Figure 3. Maximum photon energy as a function of the electron
energy, calculated for the 2nd- and 4th-harmonic lights of Nd:YAG
laser.
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Figure 4. A schematic drawing of the ETL laser-Compton photon fasility.
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Figure 5. Highest energy of the laser-Compton photons.
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Figure 6. Energy spectrum of an 11.5 MeV laser-Compton pho-
tons measured with a High-energy and High-resolution spectrome-
ter.
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Figure 7. Energy spread of the laser-Compton backscattered pho-

tons measured with an anti-Compton shielded HpGe detector. The
scattered angle of the photons are confined in half angle of 0.056
mrad. The solid line indicated a calculated result using eq (2).
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Figure 8. Photon yield measured with a CsI detector.
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