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Abstract

Research and development of optical enhancement cavities have become a significant issue regarding the increase of
brightness in laser-Compton scattering light sources. Since the realization of a high enhancement factor cavity requires
precise control of cavity length, noisy environment in accelerator facilities limit the intra-cavity optical power. The self-
resonating optical cavity is a new approach to overcome this issue, by installing an optical cavity in the loop of a laser
oscillator. The principle has been demonstrated, and we are currently conducting studies on mode-locked oscillation with
high repetition rate of 357 MHz, which is desired for KEK-LUCX accelerator. Here, we report the current status and

future prospects of the self-resonating optical cavity.
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Figure 1: Schematic of self-resonating optical cavity.
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Figure 2: Experimental setup.

Table 1: Cavity Properties

Cavity repetition frequency f,q, 358.880+0.006 MHz

Cavity length L.g, 417.678£0.007 mm

Curvature of mirrors 250 mm

Reflectivity of mirrors ~99 %

Finesse 307.2+7.6
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Figure 3: Waveform (a) and frequency spectrum (b) of
passive mode-locked oscillation without the cavity.
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Figure 4: Measured repetition frequency of the outer
optical loop as a function of the optical delay.
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Figure 5: Waveform (a) and frequency spectrum (b) of
passive 11" harmonic mode-locked oscillation.
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Figure 6: Waveform of self-resonating CW oscillation.
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Figure 7. Waveforms of self-resonating passive mode-
locked oscillation with the cavity.
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