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Research progress of double femtosecond laser frequency comb
spectroscopy measurement technology

GAO Yuwei, FANG Shoulong, WU Tengfei, ZHANG Lei
(National Key Laboratory of Science and Technology on Metrology & Calibration, Changcheng Institute of
Metrology & Measurement, Aviation Industry Corporation of China, Beijing 100095, China)

Abstract: With the advantages of high resolution, high sensitivity, wide spectral coverage and rapid
measurement, the dual-comb spectroscopy technology has developed rapidly in the field of molecular and
atomic spectroscopy. According to the principle of dual-comb spectroscopy and taken the number of pump
light sources used as the classification criteria, the principles of multiple dual-comb spectroscopy techniques
are briefly introduced basen on different implementation schemes at home and abroad in recent years, the
various experimental schemes were described proposed by different experimental groups with different
numbers of pump light sources, and the results of their spectral experiments were introduced. With the
deepening of research, reducing the number of pump light sources used is one of the important directions for
the development of dual-comb spectrometers to achieve miniaturization of equipment, and the increase is an
important development idea from one-dimensional to multi-dimensional. The classic dual light source
configuration has made important progress in accuracy and two-dimensionalization.
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Table 1 Comparison table of scheme indicators adopted by each experimental group
= TG HER {51 H/dB TG e E= BTN

ESLV N Bt 0.5 GHz 350(2500s) 8 THz [26]
WU 78 5 MHz 50(200 ns) 1.5 THz [27]
XA 188 MHz 100(166 ms) 15 nm [28]
XL i 14 284 93 GHz - 40 nm [29]
I 319+4 kHz 28(20 ps) 2.3 THz [30]
PIRESE (A 10.453 GHz 50(1s) 1.7 THz*2 [31]
IR 1.4+0.8 GHz 40(500 ps) 51 THz [32]
L Rt R il 4 MHz - 25 GHz [33]
WG i 1.1 kHz 35 3 THz [34]
A A 0.086 cm™ 200(62.5 ms) 16.5 GHz [36]
3 U 1.1 GHz 20(467 us) 14.5 THz [14]
3 AU 1.09 GHz 350(3's) 20 nm [38]

3 Zip Technology, 2005, 416(6877): 1-5.
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