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Abstract

Based on Fourier-transform intra-cavity laser absorption spectroscopy ( FT-ICLAS) setup reported, a

signal differential module is introduced to reduce the noise rising from the fluctuation of the laser power and to

improve the quality of the interferogram obtained in the experiment. The capability to do quantitative measurement

was demonstrated by recording the atmospheric oxygen absorption near 760 nm. The v = 6 local mode stretching

overtone speetra of phosphine were recorded with different sample pressure. The pressure caused self-broadening

and line shift parameters of this band were achieved.
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AOM, acousto-optic modulator;
BS, beam splitter;

ADC, analog-to-digital converter
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Fig.2  Signals recordeded by a digital oscilloscope
(a) Sampling trigger signal; (b) FTS interferogram signal;
(c) laser intensity signal; (d) Differencial signal with ¢ —b.

For better illustration, data were shifted in the vertical scale.
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Fig.3  Interferogram obtained with (b) and without
(a) the differential method
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Fig.4 Experimental, simulated and the residual spectra of two

absorption lines at 12981.5 and 12984, 3¢m ™!

(a) Smooth lines are simulated curves, scatters are experimental value;

(b) Residuals between the simulation and experimental spectra.

#1
Table 1

MR R AT E TG, o 30 s A RBA A
P, B g i e R OGN 21, SOt BE 0
L ATRAE , T B OGS R AR RO, 1 B RS
TR R ELRARSE ¢, ATE(16 +3) ps 4k, X TE R
THOGE LI (R E IR T2 WO 45 R AR L5
2601, L 20. 0°C VMR 21% AT LATHIRAR 21 41
A F8EEH 5. 26 x 10" molecules/em’ , fy #1415
S ELAR, BT LI EAG 25X = AR5 M4
XF SR L, A LRI 3 T B AT T AR 3 B, A5 R
TR 1.

H1ZE 1 ] LUK, 193 5 2o BE AR NE 5
HITRAN ifg 245 1t bR AEE AT 6 A3 AR 4T, 1R 22 1R
/N, X FRIAFRAT DG IE E FE I = B A R = A T E
SR R IR ZE A R, AT X AT RE 22 LA T L
SRR . © SR FHOE =, F

0.05
©12984 ¢!
0.04 )
ﬁ‘E A12986 cm
2 v12992 em’!
[}
g 003-
L
g
8
<
= 0.02F
L
1
g
=
= 0.01F
0.00 . . . . )
0 20 40 60 80 100
ty/s
B5 IRS AR H 0, 11 12984, 12986
Fi112992 om ™! A S IR )
BUAT BRI ¢, 1B B A4 G 2R
Fig.5 Variation of the integrated absorbance versus

the generation time for three isolated
atmospheric oxygen absorption lines at

12984, 12986 and 12992 ¢cm .
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Intensities of some oxygen lines obtained form FI-ICLAS spectrum

Absolute intensity

Relative intensity

Position/cm ~!

HITRAN? ICLAS? Krror/ % HITRAN ICLAS Krror/ %
12986.26 3.391 3.542 4.5 1 1 -
12984.25 2.665 2.780 4.3 0.786 0.785 0.1
12992. 30 3.165 3.381 6.9 0.933 0.945 2.3

a. Unit; 10 7% e¢m ~!/molecule ¢m ~2.
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Fig.6 The v =6 overtone absorption spectrum of phosphine obtained

by FT-ICLAS, at a resolution of 0.04 ¢cm ™! with gas pressure

17.2 kPa and equivalent absorption path length 5 km
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Table 2 Pressure broadening and line shift coefficient of phosphine

Kp x10° Ky x 107
Line position/cm ™!
/(em~!/Pa) /(em~1/Pa)

12624.4 2.5 -4.3
12643.6 2.5 -2.5
12672.4 2.4 -3.3
12654.7 2.2 -3.8
12705.7 3.1 -4.0

Ky : Self-pressure broadening coefficient.

K Self-pressure line shift coefficient.
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