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Development of a laser-cooling system for a low emittance electron storage ring

Honda, Yosuke
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Storage ring synchrotron radiation facilities are competing for
diffraction-limited performance. The low emittance design of the ring is important, but as far as
the conventional principle is concerned, there is little room for improvement from the simple
scaling law. In this research, we aim to achieve performance that exceeds this by using a new beam
cooling mechanism called laser cooling. For that purpose, a high-intensity laser is required, but
the conventional laser technology of an external optical cavity requires precise resonator control
technology and is not suitable. Here, in order to establish a new self-resonant optical cavity
scheme that can store laser light in an optical resonator without control, especially at high
intensity, a vacuum test environment and a fiber amplifier for high intensity laser were assembled
and the performance were tested.
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