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Study of gamma-ray generation by using self-resonating enhancement optical
cavity
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A power enhancement optical cavity is a compelling means of realizing high
laser power. However, a precise feedback system is necessary for maintaining the narrow resonance
condition of the optical cavity; this has become a major technical issue in developing such
cavities. We have developed a new approach that does not require any active feedback system, by
placing the cavity in the outer loop of a laser amplifier. We demonstrated the CW operation of the
new system. The effective finesse of the cavity was measured to be 394,000, and the laser power
stored in the cavity was approximately 187,000 times greater than the incident power to the cavity.
The stored power was stabilized with a fluctuation of 1.7%, and we confirmed continuous cavity
operation. This result has the potential to trigger an innovative evolution for applications that
use optical resonant cavities. We also performed the first demonstration of a mode-locked pulse
oscillation using the new system.
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