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Abstract

A nondestructive assay method of isotopes by using quasi-monochromatic gamma-rays based on laser-Compton
scattering (LCS) is under development. In order to demonstrate the accelerator and the laser performance required for the
gamma-ray source, a LCS experiment is planned at Compact ERL (cERL) at KEK. An optical cavity which can achieve
high finesse and small waist size is under construction for the LCS experiment. The new optical cavity comprises two sets

of planar 4-mirror cavities.
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Table 1: Design parameters of the mode-locked fiber laser.

Average power 100 W
Center wavelength 1040 nm
Bandwidth (FWHM) 2nm

Pulse duration 1ps
Repetition rate 162.5 MHz
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Figure 1: Optical cavity
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Figure 2: Close view of mirror attachment with the piezo
actuator. Two mirrors are attached to the piezo actuator via
the leaf spring.

Table 2: Design parameters of the optical cavity

Repetition rate 162.5 MHz
Finesse 5600
Collision angle 18 degree
Spot size at IP (o,/0y)  20/30 um
Specification of mirrors
Substrate material Fused silica
Diameter 25.4mm
Reflectivity

Ml 99.9%

M2 99.99%

M3 and M4 99.999%
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Figure 3: The spot size of laser beam along the propagation
in the cavity.
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Figure 4: Schematic drawing of the movable table.
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Figure 5: The resonance peaks obtained by scanning the
optical path of the cavity.
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Figure 6:
actuator.

The measured frequency response of the piezo

5.3 mm
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Figure 7: The transmitted laser beam profile from mirror
M2.
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