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Fig. 1 Experimental arrangement for
the TDLPAS measurements
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Fig. 2 First longitudinal acoustic resonance of our PA cell at 1
atm (a) and the corresponding quality factor Q as a
function of different pressures (b). Circles are experi-
mental values and the curves are the fitted results by
theoretical distribution

3.2 SFHBMAIREES G

HFE ST AH L T HA S RS AR A AT W X A, S0+
ST ERAN L TR R E R, B wr<<<<1. eFE {5 ™
A2 B . BT ) P SR R AR 43— e BE B AN
LSO PR SN S AL, BEZ B 45F g
FERYFZ IR T

R T IFRIEFHE R CO, 43F b B2 it 7R 3800 X e 75 15
SR, SEE A A0 DA 40 T N2 (99.998%6), Ar
(99. 999 %0) e B v 4 B 1Y CO, (99. 99 %0) K i LS 3 A [/
W CO, BRSBTS RS 25 PA 1R BTk
TEUE Ny, S0 N, MR T AR FIKZE 5 M B CO, A .
B TP b Y L PR AT 28 52 21 43 T 0 ) 43 B A [ T i g
T LASEAS SEG o R 75t N AR i B ) PR FEAE 1 atm, HER
SEIE A0 ST AR BE TR 1 — S G 1 R 1 A DA o IR A

RIGOIE, WM REAERARE T TE, FER THREEF
WG, BRANURE T AR S 0EAT 100 Y-, A5 314
FE 0L T M FEERCHE I 2 QN B 3 Ui » 38 2 e M 4045 45 39 4 i
FAREEE B R(5 5 Xo A it e 32 114 o o 41«

AR b =8.447 nV « (pg» mL ") 15 K IERY A
SHRE: ke =4.166 nV « (pg» mL™) 7 THEAHASHRE:
k3=3.223 nV + ppm !

TIZER AL, Ar 1R RH BRI 65 (55 B 245 2
Ko, M T TR N AN R, 72 Ar UKL IE
N, MR AR BESAREDGE (55 8 sk B 740 32k 2. 62 F1 1. 29,
PG T IHAR T00 F 13t Bk i . Wood S5 ) 4 1 B3R
By FHRRZ N B IR RN BRI LA N
P T AR TR ARIE . Veres Z4E 1. 43 pm BEIE IR W52
T FFERBLERS R IRA TR T N, fEE—4
S5k CO, AFim I RMTRE, B2 R AR
R, o202 TORERINEEL, MIMHIH T B Rek, R4
SHEOCFE S ERCRIREAR, T Ar PR CO, 43 F
ENLAAAST B 1 il ad o ) R R S R B LS Tk
RO FHA AR5 0 (A P, DA AT AR S — oA R “ 44k
7, fEE RS RE A AL A2 . Bl 55 Rice KA Tittle
e A SE/INALAE I T T AR A ST

2.004
k,=0.844 65
J R,=0.998 83
i 1.50
Z
i, Loo0d ky=0.416 62
a : R,=0.998 73
)
= 0501
k,=0.322 33
0 R,=0.997 63

0 050 100 150 200
CO, concentration/%
Fig. 3 PA signals as a function of CO, concentration buffered
with argon (squares), wetted nitrogen (triangles) and
dry nitrogen (circles) , and the corresponding fitted cal-

ibration lines
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The Influence of CO, Molecular Relaxation Dynamics on Photoacoustic
Signal in Near Infrared (NIR) Range

LI Jin-song', LIU Kun', ZHANG Wei-jun', CHEN Wei-dong® , GAO Xiao-ming'

1. Laboratory of Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Hefei
230031, China

2. Laboratoire de Physicochimie de 1”7 Atmosphre, Universite du littoral Coe d'Opale, 145 AV. Maurice Schumann, 59140

Dunkerque, France

Abstract Photoacoustic spectroscopy (PAS) based on tunable diode laser (TDLPAS) is a widely recognised method for its
excellent performance in trace gas monitoring and spectral analysis. This spectral technique provides many advantages such as
high selectivity and sensitivity, on-line, real time and contactless measurements in a compact experimental arrangement. In the
present paper, a resonant PA spectrometer based on a low-power near infrared distributed feedback (DFB) diode laser and a
home-made resonant PA cell operating on its first longitudinal mode is developed, and the PA system has the advantage of simple
experimental setup, easy operation, and low-cost, room temperature operating, etc. By investigating the performances of the PA
cell at first, a good agreement was achieved between experimental and theoretical results; we have systematically investigated the
influence of molecular relaxation effect on the PA detection of CO, molecule near 1. 573 pm, and presented the relevant analysis
in theory. The research result shows that the detection sensitivity of the system based on PAS technique can be effectively im-

proved by using the molecular relaxation effect.

Keywords NIR tunable diode laser; Resonant PAS; CO, detection; Molecular relaxation effect
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