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Abstract Noise immune cavity enhanced optical heterodyne molecular spectroscopy (NICE-OHMS) can provide the
highest detection sensitivity in the field of laser absorption spectroscopy by combining two techniques of frequency
modulation spectroscopy and cavity enhanced absorption spectroscopy. The principle and implementation process of
NICE-OHMS are introduced. Then, the historical development of NICE-OHMS is overviewed, which mainly
focuses on the key parameters, such as the applied laser source and the cavity finesse used by each research group
and their obtained detection sensitivity. Finally, the limitation factors of the detection sensitivity of NICE-OHMS
are analyzed, and the related solutions are provided.
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Fig. 1 (a) Principle of NICE-OHMS; relationship of laser components and cavity modes when cavity is

(b) empty or (c) filled with targeted gas
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Table 1 Some important parameters of NICE-OHMS performed by research groups so far
Detection
Reference Laser Finesse Wavelength /nm Targeted gas Detection mode
Sensitivity /em ™!
Ref. [40] 1996 Nd: YAG 9300 1064 C,HD 1.8X10° " sD
Ref. [16] 1998 Nd: YAG 100000 1064 C,HD 1.4X10° M sD
Ref.[28] 1999 Ti:sapphire 17000 790 C,HD 1.4X10 " sD
Ref. [33] 1999 ECDL 300 1660 CH4 9.5xX107" sD
Ref. [12] 1999 ECDL 6000 763 0O, 3.8x10 " DB
Ref.[41] 2002 Ti:sapphire 16400 818 C,H, 6X10 "2 DB
Ref.[34] 2004 QCL 2415 8518 N, O 9.7x10 " DB
Ref. [42] 2004 ECDL 11000 771 O, 7X10°" DB
Ref.[43] 2006 Ti: sapphire 20700 797 NO 21071 DB
Ref.[44] 2007 EDFL 4800 1531 C,H, §x10 M DB/sD
Ref.[22] 2009 ECDL 2600 1513 CH, 2X10° 1 DB
Ref.[36] 2010 DFB 460 1551 C.H, 2X10°1% DB
Ref. [20] 2010 Ti:sapphire 300 924 N — DB
Ref.[45] 2012 ECDL 4800 1510 HO, 1.8xX107° DB
Ref.[35] 2012 DFG 300 2800-4800 CH, 2X10°7 DB
HGH‘ ’ H_g‘ ’
Ref. [38] 2014 OPO 150 3200-3900 — DB
HCO™" CH:
Ref.[21] 2015 ECDL 1600 1529 CH, .C,;H,,HCN 4.6X10°% DB
Ref.[23] 2015 QD-ECDL 8970 1283 N, O 6>X10"° DB
Ref.[46] 2015 ECDL 18500 1400 HD 9.2X10"° sD
Ref.[18] 2015 EDFL 55000 1531 C, H, 2.2X10° 1 DB
Ref.[47] 2016 OPO 130 3100 HNO-+ 1Xx10°° DB
Ref.[39] 2017 WGM 55000 1536 C,H,, CO, 6.6 10 " DB
Ref.[37] 2017 DFB 169000 1532 CH, 1X10°" DB
Ref.[48] 2017 EDFL 55000 1531 C,H, 4.7X107 1 DB
Ref.[19] 2018 EDFL 55000 1531 C, H, 2.2X10 1 DB

HE .3 F EDFL 9 NICE-OHMS &% % £
W R T B R /. EDFL AMUEA %

L IR EWH A, H b T FC/APC #
F gy, AT L5 At 6 2F 2% 178 4 nl 45 B 2 Ok 4F
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