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Abstract

Laser-Compton scattering light sources have possibility to generate high quality X- or gamma-rays comparable to large
synchrotron facilities with a small laboratory size device, but higher brightness is required for practical use. Therefore,
optical cavities, in which laser pulses are accumulated and enhanced, are widely used to increase the number of scattered
photons. However, to accumulate laser in a cavity with very high enhancement factor, extremely precise control of cavity
length is required to maintain resonance condition and has been a technical issue in developing high enhancement cavities.
In order to overcome this issue, we have been developing a self-resonating optical cavity. This cavity is based on a new
idea that the system spontaneously selects a wavelength that satisfies the resonance condition, by installing an optical
cavity inside the loop of laser oscillator. Therefore, any active feedback is unnecessary and extremely high enhancement
factor can be expected. Here, we report the current status and future prospects of our self-resonating optical cavity.
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Figure 1: Schematic of laser-Compton scattering using an
optical cavity.
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Figure 2: Schematic of a (a) conventional and (b) self
resonating optical cavity.
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Figure 3: Schematic of the experimental setup.
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Figure 4: Photograph of the experimental setup.
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Table 1: Parameters of the Optical Cavity

(Designed Value)
Cavity Length 420 mm
Reflectance of Input Mirror(M1) 99.0%
Reflectance of Output Mirror(M2) 99.0%
Curvature of Mirrors (M1 & M2) 250 mm
4
Cavity Repetition Frequency f,q, 357 MHz
Finesse 313
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Figure 5: Schematic of the side band method.
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Figure 6: Measurement of cavity repetition frequency
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Figure 7: Frequency spectrum.
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Figure 8: Waveforms of mode-locked pulsed oscillation
with self-resonating mechanism. (a) 10ns/div and (b)
10us/div.
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Figure 12: Time stability of output power.

___Incident(PD1)

7Q§cillia7tion TripJ

1000 sec
Output(PDO)’

Figure 13: Example of 1000 second log.
Ry 7 B IRITAZ T3 DRk T D HERBS LTV,

5. F&EH

AWFFETILARDIKL 358.883 MHz O H J§ gl £ —
R ROV AR IR IR T Uz, RS R 4L <k
KF 62.9 15, B L EE 2.4 %D/ SV AL—H—F
FEZ R, L UL, BIEOR M AL St
KFEORSINZHET HND, BIROEMIAR L EMEDEK
EUTIRIEE - IRE) - BIEO AL EMER T AR IEDIFLE
MNEZONDN, WEFRER DR EITITE - TR,
e T, S RITEIK ORE K QUGB I Te, F7-,
HRBRICEAL TS BOE£99.9 %Ll EDIT7—%
WTEHIZEEERERA000 LI ) B Z LI £ — R [A]
WRIEOREREZHED | K BIETHD 10 MW ZiE% B
5.

HEE
ARFZE1E ISPS BHFE JP19H00691 D BhEL A1) 7=
HOTT,

& Xk

[1] K. Sakaue et al., J. Particle Accelerator Society of Japan Vol.
10, No. 1, 32-42 (2013).

[2] Y. Uesugi et al., APL Photonics 1, 026103 (2016).

[3] Y. Hosaka et al., J. Phys. Conf. Ser. 1350, 021028 (2019),
conference proceedings.

[4] Y. Deng et al., Opt. Lett., Vol. 29, Issue 18, pp. 2121-2123
(2004).

[5] G.T. Harvey et al., Opt. Lett., Vol. 18, Issue 2, pp. 107-109
(1993).

[6] U.Keller et al., Opt. Lett., Vol. 15, Issue 23, pp. 1377-1379
(1990).

- 145 -



