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Measurement of High-resolution Absorption Spectra
of Real Atmosphere at 1.315 pm

WEI He-li WU Cheng-jiu  GONG Zhi-ben
(Key Laboratory for Atmospheric Optics of National High Technology Research and Development Plan ,
Anhui Institute of Optics and Fine Mechanics , the Chinese Academy of Sciences, Hefei 230031)

Abstract The high-resolution absorption spectra of real atmosphere near the 1. 315 pm wavelength were recorded
accurately using an experimental system. The system includes a tunable narrow-line-width pulsed OPO laser, a multipass
absorption cell of the White-type with total optical length as long as 1097 m, and a single time-division multiplexing fast-
response detector system. It is verified from the spectra that water vapor is the main absorption gas in the wavelength
band. The absorption cross-section of atmospheric absorption molecule at the wavelength of iodine laser (7603. 14 ecm™')
was gotten from the measurement data which is (1.05+0.09) X 10 * cm? (at the standard atmospheric condition) . And
the parameters of atmospheric absorption lines were also obtained around the wavelength of 1.315 pm from the measured
spectra. The absorption cross — sections of atmospheric absorption molecule near the wavelength of iodine laser were also

calculated from the measurement parameters.
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Fig.1 The experimental setup of atmospheric molecule absorption spectroscopy system

SR I SR Rt B UERURAR T 0. 13 Pa 9
H2s, e RN R M E IR ML KRS
LAY , T30 W ot o i Fe s 48— KU .
RSB, HIEBIERR KT 0.2 pm MIFK
B, WIfTGRIE A S i a0 R 2 F KK
SRS R,

2.2 HEAEMEXRSEITH

S Rl i 9 OISR B S TR 6, T
HE5SEMRBEA X, Zid0b8n] SRGRIES T
SRR AR S 30 B R A RO I %R 58 B | TR
I TE A T8 BE 45 , T 72 4 5 4R U8 I AR R A AT 3
WG, 19 HH 4 Al 2R (0 98 BE 024 6 B , AR A1 ] i
i A9 AR BE , #5522 R0 T O 2R 58 BE i e
TMFEHTERE . AT XESHORAT LA b &
TiZAFER I

i FROBH ISR AE —E MR, e =
FEIEw, B EBREBOCR TN RARE R
0.03 cm ™'Y Gauss B, RAER R AR ERE

BRI | 3 — R R G S R
HRAE 2 B, R AL B B RE KA N £0.02

em ', 2R AR BE AT B R 2E — AR BT + 9% , IR TE

FERMRIREAKTF £15% .

3 BABRRI 0 TRHOLTHE ML
%S

2 JEFEWR S HP S il B i K S ar PR O
i, ) B A9 A4 B R - U 9. 865 X 10° Pa, i FE
298.5 K, KK 4 FE 71 1448 Pa, Wl ith i 618 &
1097 m, JH Hitran96 $17K 54> T ML 2 5
8 24 i ARG 3 T K K47 B i (I8 P o
HER) o

MNEE 2 B LA i, 7 S B A A il 3 i R i
KEWRASKI S FHRRBGEL, 7T LR KS
FZ I B A R 3 R KR, HiAth B €O, , CH,
SRS FRRI ST LT L2, B, 43R 3

-



Supplement BMAEEE:  1.315 pm FA BT R 23 L R A RBOEE I &5 5T 291

A B R B o7 BIE K P IR S5 1o

|
10
N T
08 - '
§ os
Hitran
02 I I r N = 10
00
7506 7588 7600 7802 7604 7806 7608 7810
viem'

2 WA PR 1.315 pm BHE KSR
Fig.2 The atmospheric absorption spectra near
1.315 pm measurement in White cell
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Fig.3 The high resolution absorption spectra

of pure water vapor near 1.315 pm
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Table 1. The line intensity and air-broadened half-width of atmospheric absorption molecule near 1.315 pm

= So/ em ™" /(molecule cm ?) Yolem™ ' Jatm

olem Measurement Hitran Toth Measurement Hitran
7597.5343 2.99x 10* 2. 151" 2.75%10* 0.066 0.0646
7599, 576 4.09 x 10* 3.280 x 10* 3.27x 10 0.078 0.0758
7600. 133 (None) 6.900 x 10% (None) 0.0227
7600. 773 1.44x10% 1.420% 107 1.43x10% 0.104 0.0876
7601.295 (Weak) 6.92¢” 6.88 % 10 0.0778
7602. 351 1.35x10% 1.260 x 10% 1.25x10* 0.071 0.0644
7602.815 (Weak) 6.220 % 107 6.21x10% - 0.0833
7603. 625 (moderate) 3.830 % 107 4.47 % 10* 0.0282
7604.998 1.36x 107 1.340x 107 1.30x 10% 0.082 0.0710
7605.797 9.03x10* 9.490 x 10* 9.23x10* 0.076 0.0683
7607. 188 5.53x10* 5.690 x 10* 5.95%x10* 0.088 0.0993
7608. 818 7.34x10* 7.820 % 10* 8.22x 10* 0.102 0.0902

4 KSR 9 B R

4 RIELFR RSP ENSE TR TIRE
$7 296 K, 5 HEH 1.013 % 10° Pa B KSR W4+
£ 7600 cm ' ~ 7606 cm " I [ P A% R Wi A T

of B bR AL B A EBHOC A B . AT LR
AHEOETE K (7603. 14 cm ) B— 1 BT A S
fdd O, MR AR T M (1. 05 £0.09) X 10 em’,
BEHARIZBEBERSBWERDB . BRI
A HILF 7603.31 cm ' F1 7603.93 em ', B/
W SR T G OB B 49/ 15%



292 Ll 5]

b, A29 #

1E-

e *
Pl AT At
% e '

é / v
VN A

§1:~z\4 AN

vem'
B4 3 296 K.1.013 % 10° Pa B9 KA+
W 4y B W R it

Fig.4 The calculated absorption cross-section by atmospheric
absorption molecule (296 K, 1.013 x 10° Pa)
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