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Abstract: The fingerprint absorption spectrum of mid-infrared fundamental frequency is characterized by strong ab-
sorption, broad and dense spectral lines. In general,as molecules absorbing infrared spectra have mid-infrared base-
frequency absorption intensity near 3000 cm ™' that is about two orders of magnitude higher than that of the near-infra-
red absorption,and thus it has gradually become a research hotspot for cavity ring-down spectroscopy ( CRDS) tech-
nology. In this paper,the working principle and technical advantages of CRDS technology are briefly described, and
the characteristics of mid-infrared CRDS technology are introduced. Moreover, the differences between near infrared
and mid-infrared CRDS technology are analyzed and compared. The research status of CRDS technology based on
mid-infrared band is discussed finally.
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Tab. 2 Detection studies of different trace gases based on cavity decay spectroscopy technique

Species Ref Method A/ pm Sensitivity*/(em ™) Mixingratio/ ( ppbv) Int. Time*® sample
[60] P-CRDS 3 5%10°% / / N,/CH,
CH, [30] P-CRDS 3.3 2.8x107°8 50 4s Air/CH,
[37] CW-CRDS 7.6 7.2x107°1 13ppt 10. 4s Air
'2CH, [46] CW-CRDS 7.5 1.38 x10® 52ppt 33 Breath/ Air
3¢, [46] CW-CRDS 7.5 1.38 x10 78 38ppt 33 Breath/ Air
o, [39] CW-CRDS 4.527 2.1%x107° 10ppt 20s C0,/N,
[59] CW-CRDS 4.527 ~10 45min Gas radiocarbon
[61] CW-CRDS 5.2 2.2x10°% 0.7 8s N,/NO
[62] CW-CRDS 5.26 ~100 Is Engine exhaust
No [63] CW-CRDS 5.2 1.01 x10~° 50 £2 13s N,/NO
[51] CW-CRDS 5.3 4.1x10°1° 0.41 60s Breath
[64] P-CRDS 7.8 5%x1073 250 / N,/CH,
N,0 [37] CW-CRDS 7.6 7.2x1071° 11ppt 10. 25 Air
[24] CW-CRDS 5.2 4.8x107° 4.5 / Air
o [65] P-CRDS 6.13 ~100 1s N,/Engine exhaust
’ [65] P-CRDS 6.13 9 30s Air
[66] P-CRDS 6.8 2.21x10°% 9 120s NH,/H,0/N,
- [50] P-CRDS 10.3 50 20s NH,/H,0/N,
’ [25] CW-CRDS 6.2 2.78 x107° 740ppt 1675 Breath/ Air
[38] CW-CRDS 8.5 3.4x107° 0.25 / NH;/N,
H,*S [57] CW-CRDS 7.5 1.33x1078 1190 264 H,0/H,S
H,®S [57] CW-CRDS 7.5 1.33 x10 % 13 261 H,0/H,S
H,*S [57] CW-CRDS 7.5 1.33x10°% 124 247 H,0/H,8
H,CO [67] CW-CRDS 3.4 1.9x1077 75 ls H,CO/N,
Ethanol [22] P-CRDS 3.8 3.2x10°% 157 / N,/VCOs
Ether [22] P-CRDS 3.8 3.2x1078 60 / N,/VCOs
acelone [22] P-CRDS 3.8 3.2x10°% 280 / N,/VCOs
a tunable diode laser[ J]. Applied Physics Letters, 1970,
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