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Engineering development of 1 550 nm transportable ultra-stable laser
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Abstract: In order to meet the needs of the High-precision Ground-based Time Service System, the
engineering research of a 1 550 nm transportable ultra-stable laser was carried out in this paper. The vibration
sensitivity of the 5 cm long optical reference cavity was optimized, which is better than 1x10!!/g. The finesse of
the optical reference cavity is 78 000. The integrated designs of the optical and vacuum systems were carried out.
The total volume of the whole system is about 360 mmx=380 mmx=300 mm, and the total mass is about 20 kg. The
linewidth of this ultra-stable laser is about 1.41 Hz, and its frequency instability is less than 1x10'* at 1 s. From
the experimental results, it can be seen that the ultra-stable laser basically meets the engineering requirements of
the ground-based time service, and it will lay a foundation for the research of the transportable ultra-stable laser
in China.
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