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Measurement of Ultra-Low Loss Mirrors by Cavity Ring-Down
Technique with Laser Frequency Sweeping
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Abstract Ultra-low loss mirror (super-mirror) is an important optical element for high-quality optical cavity and
optical sensitive measurements in many fields, and the measurement of mirror losses on 107° level is an important
issue. We have effectively mode-matched the incident beam to the TEM,, mode of cavity by scanning cavity length
and sweeping laser frequency near the TEM,, mode of cavity. An optical switch triggered by a hysteresis comparator
was employed to cut off the incident laser beam and the cavity ring-down (CRD) signal was obtained. We have
measured a batch of super-mirror with losses on 107 level. The precision of this system is better than 107%, and the
highest reflectivity is (99.99914£0.00004)% . The results indicate that the losses of super-mirrors are diverse
even if the super-mirrors are from the same batch and stored in the same environment.
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Fig. 1 Experiment setup for cavity ring-down with a
frequency-sweep laser. SC, scanning controller;
TiS, Ti:sapphire laser; AOM, the acousto-optic
modulator; lens, the optical lens for mode
matching; LNA, the low-noise amplifier;
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Fig. 2 The result of transmission signal from the cavity;
CRD. TTL, the trigger signal for switch of (on)

the input beam; FIT, fiting result
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Table 1 Measurement results of the cavities consisted with

different super-mirrors

Ring cavity number
1—21—31—41-51—6 1—7 1—8 7—8
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Fig. 3 The losses of super-mirrors from No. 1to No. 8
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