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Abstract Interband cascade lasers (ICL) are recently developed MIR-infrared (MIR) light sources with high-
performance. They cover the MIR spectral region of 3-6 pm band, and boast the advantages of high efficiency of
electro-optic conversion, low-threshold current, and continuous wave operation at room-temperature. ICLs are one
of the most promising MIR lasers for trace gas detection. In this paper, we firstly analyzed the characteristics of the
MIR fingerprint absorption spectra, and then briefly described the development, working principle and
characteristics of ICLs. We also reviewed the sensitive and selective detection technology for trace gas with the MIR
absorption spectrum. In the last parts, the future development of ICL based sensors was prospected.
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1 Spectral lines of gases in the air (data from HITRAN 2012)
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Table 1 Absorption peaks of typical compound moleculest?™

Chemical bond Wavenumber range /cm ™! Chemical formula NO Wavenumber /cm ™!
CH; COOH Vi 3583
—O—H stretch 3200-3690 CH;OH Vi 3681
HO, Vi 3436.2
Vi 3005
CH;CHO Vs 2917
Vi1 2967
—CH; stretch 2870-3100 Vi 2954
Vs 2896
CH;CH;
V7 2969
Vio 2985
Vs 2853
Vi3 2930
—CH, stretch 2850-3100 C,Hy,
Va1 2912
Vag 2853
Vi 3003
CH, (CH),CH,
—CH stretch 3000-3100 Vig 3055
CHCl; Vi 3034
Vi 3062
1% 3068
C—H stretch Benzene ring) 3000-3100 Cs Hg
Vio 3063
Vis 3047
Vo 3034
= C—H stretch 3000-3100 CH,CHCH, Vs 3023
Vii 3020
Vi 3374
=(C—H stretch ~3300 C,H,
Vs 3289
Vi 2615
H,S
—S—H stretch 2550-2630 V3 2626
CH,;SH Vs 2605
Vi 2321
—P—H stretch ~2320 PH,
Vs 2327
Vi 3361
—NH; stretch 3300-3500 CH;NH,
Vio 3427
CH,CHCHO Ve 1625
CcC=C 1600-1680
C, H, Vs 1623
(CH3),CO Vs 1731
C=0 1600-1850
HCO;H Vs 1770
—C=C— 2100-2300 C,H, Vs 2184
Vi 2330
—C=N 2100-2350 NCCN
Vs 2158

21 A1 S5 R S B AT TR B A 75 R
WOl AT AR K s 0 M REO
Lk T EL 5 22 51K 0 B0 B o 6 3T T 0 T s A G O 28 2 35 T 1 T TR 19 SO
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