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Abstract

UVSOR-FEL is a storage-ring-based oscillator-type free electron laser which covers the wavelength range from 199
to 800 nm. In 2012, the optical cavity of the FEL was moved from S5 section to S1 section of UVSOR. After that, lasing
of UVSOR-FEL has not been performed for more than 10 years. In February 2022, we tried to lase the UVSOR-FEL at
S1 section and achieved lasing of that. At the same time, we utilized the intra-cavity laser beam of UVSOR-FEL for

generation of gamma rays via laser Compton scattering.
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Figure 1: Schematic diagram of experimental setup.
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Figure 2: Photo of Optical Klystron.
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Figure 3: Photo of optical resonator mirrors. Left: upstream
mirror with the radius of curvature of 6000 mm. Right:
downstream mirror with the radius of curvature of 8000
mm.
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Table 1: Relationship between Relative Bucket Number
and Collision Point

Bucket # Collision Point
0,8 Electron Bunch for FEL generation
1,9 No collision
2,10 No collision
3,11 Between downstream two quadrupole magnets
4,12 Inside of downstream undulator
5,13 Inside of upstream undulator
6, 14 Between upstream two quadrupole magnets
7,15 No collision
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Figure 4: Left: Spectrum of FEL. Right: Photo of FEL
beam just after the downstream cavity mirror.
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Figure 5: Measured gamma-ray spectrum.
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Figure 6: Photo of FEL beam on the collimator when the
collimator position was optimized to have highest flux of
gamma ray observed by an Nal scintillation detector.
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