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Controlling Resonance Frequency of Cavity
by Monitoring Incident Light Intensity
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Abstract

We developed a novel technique for controlling the resonance frequency of a cavity that is
maintained even when the incident light intensity fluctuates. To achieve this, we produced a circuit
to generate an error signal for controlling the cavity length that subtracts the signal monitoring the
incident light intensity from that monitoring the transmitted light intensity. With a conventional
feedback circuit, the resonance frequency of a confocal Fabry-Perot cavity was stabilized when the
incident light intensity was greater than or equal to 40 % of the initial intensity. By combining the
conventional feedback circuit with our subtraction circuit mentioned above, we demonstrated that
we could stabilize the resonance frequency even when the incident light intensity was decreased to
5 % of the initial one. Our technique is applicable to the long-term stabilization of a cavity that has
complex structures like an external enhancement cavity for the frequency doubling of the laser
light.

Key Words: cavity, resonance frequency, stabilization, compensation for intensity fluctuation
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