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Abstract Frequency-locking technology has greatly promoted the development of cavity ring-down spectroscopy in the
field of spectral absorption. Therefore, cavity ring-down spectroscopy has gained advantages such as higher precision,
better sensitivity, and increased stability. Based on the basic principles of classical cavity ring-down spectroscopy and
frequency-locking technology, this paper reviews the current research status of frequency-locking technology in the field of
absorption spectroscopy and its applications pertaining to atmospheric trace gases. This paper also lists several frequency-
locking technologies that are widely used in the field of cavity ring-down spectroscopy. Finally, the application prospect of
frequency-locking technology is determined combining the current development trend of frequency-locking technology and
cavity ring-down spectroscopy technology.
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Fig. 2 Schematic diagram of multi-beam interference theory'”
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Table 1 Human endogenous gases and thelr contents'™”

Trace gas Average proportion
Methane(CH,) 1-10 ppm
Ethane(C,H;) 0-10 ppm

Nitric oxide(NO) 1-20 ppb

Carbon monoxide(CO) 1-5 ppm

Nitrous oxide(N,O) 5-50 ppb
Isoprene(C;Hg) 50-200 ppb
Ammonia(NH,) 0.5-2 ppm
Acetone((CH,),CO) 0.1-1 ppm
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