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Fig. 1. The experimental diagram of the OA-ICOS

apparatus.

RS4RI T ZLAN G NS 7 1R A i B, 7T BL
B PRI B (5 5 A B BRI, B
BRI, NSO E RIS B 2 BT AT I
LR D B LA R, WORO s H e RE A oh 2
EUUANBEROR B A L R R B I i B A Y
S5 LL AN i 2 B IR TN BEE ZLA 0
e, AT RO, BROR LA AR 0%
WA 59, K AE B IR AR A s R, AN IR )
3BT, RSN Y SO BE 3 5 e OB T R L 1
Rt S5 5 22 T il A 0 T T 2R DG L R 2%
I, 83 REE R (national instruments, NI-6356) 2
TR,

053301-2


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

Y18 Z R  Acta Phys. Sin.

Vol. 65, No. 5 (2016) 053301

4 BEAESER N
4.1 MEIBLAVEF

DB R B SO IR, 7 g O P I ) 2R,
HL b7 R o oAt 2 T IR WS e D T A AT 2
pm % B R AR O, FRATTASEARL 1 RO R 2%
PERZ B RO s i, 25 RanlE 2 fros. B
UL 32 B P KSR R g 43 ) D 296 KR 3.59
kPa, W EFE N 407.4 m (R4 T IK B 5 0 1
€ N: CHy N2 ppmv, COy 4400 ppmv, HoO N
1.8%, NoO 4 320 ppbv, NH;3 420 ppbv).

Loy ) Wﬂ(
0.8
N
3w 0.6}
#
0.4
— H. k¢
— CHy H>O NH;
! €O — N0 ! !
4988 4990 4992 4994 4996 4998
WA/ cm !

2 (MTIRE) 2 pm BEBEBRR IR Hitran H41L
Fig. 2. (color online) Hitran simulation of the real

atmosphere spectrum at 2 um.
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Fig. 3. Relationship of one standard deviation (1o)

versus scanning frequency.
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Fig. 4. (color online) Absorption spectrum at the scan frequencies of 50 Hz (a) and 60 Hz (b), the standard

deviation is given.
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Fig. 6. Relation between integrated area and pressures

of CHy in cavity.
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Table 1. Reflectivity of different pressures.

Pressure/kPa 0.638  1.148 1.541 2.131  2.626

R 0.99874 0.99879 0.99863 0.99864 0.99863

Pressure/kPa  3.000 3.590 4.088  6.101

R 0.99871 0.99865 0.99867 0.99859
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Fig. 7. (color online) Comparison of CO2 absorption

signal before and after denoising.
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Abstract

An off-axis integrated cavity output spectroscopy (OA-ICOS) is established by using a fiber-coupled distributed
feedback diode laser operating near 2 um. Its performances are evaluated and optimized through experimental investi-
gation via detecting the pure CHy4 absorptions at different pressures. The reflectivity of the cavity mirror is measured to
be 0.99865, which results in the effective total optical pathlength of up to 407.4 m based on a 55 cm cavity. It is shown
that the OA-ICOS configuration can be used to obtain very long optical pathlength, leading to pretty high sensitive
monitoring of atmospheric trace gases. Based on the developed OA-ICOS, the atmospheric CO2 measurements are made
and its performance is improved by using the wavelet denoising approach. The COs absorption line at 4993.7431 cm™*
is used for measuring the concentration. The measured results are compared with the results obtaind by a commercial
H20/CO2 analyzer. Agreement and disagreement are briefly discussed, and the results show that the OA-ICOS is reliable
for detecting the atmospheric trace gases. The limitation of the developed OA-ICOS and the further steps towards the

improvement in precision and accuracy are also presented.

Keywords: off-axis integrated cavity, COy, wavelet denoising
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