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Table 1. The characteristic of superfine linesin the trandtion of iodine
Transmisson (F - F) | Wavenumber /cm™? Wavedength /U m Relative intendty Abrption codficient / km ™!
2.3 7602. 6202 1. 315336 0.346 0.204
2 .2 7602. 6858 1. 315325 0.432 0.161
2.1 7602.7105 1. 315320 0.333 0.156
3 -4 7603. 1385 1. 315246 1.000 0.044
3.3 7603.2794 1.315222 0.432 0.036
32 7603. 3450 1.315211 0.123 0.035
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Table 2. Theline intendty and air-broadened haf-width of water vgoor molecule near iodine laser lines

vyl om ! So/ [em/ (molecule: cm™ ?) | Y o/ (cm™ Y/ 101325 Pa)
Obs. HITRAN Obs. HITRAN
7599. 576 4.09x10" % 3.280x10" # 0.078 0.0758
7600. 773 1.44x10 % 1.420%x10" % 0.104 0.0876
7602. 351 1.35x10° % 1.260x10° % 0.071 0.0644
7604. 998 1.36x10° % 1.340%x10° ® 0.082 0.0710
7605. 797 9.03x10" % 9.490 x 10” * 0.076 0.0683
7607. 188 5.53x10°* 5.690 x 10" * 0.088 0.0993
, 4.2
10 20 , 33 [
(
) ( 5 km) ( 23 km)
(7603.1385cm™ %)
, ( 13 km,13 km
0.03cm™ ', ) 10 km , 3
( )
Table 3. The transmittance of iodine laser main line in severa modd atmoghere
Path Atmogphere Tropica MdL t- Sum MuL t-Win SHAr-Sum SbAr-Win
_ Clear 26.5 31.0 42.3 36.0 45.06
Honz?;];dk? levd Hazy 1.36 1.59 2.17 1.84 2.31
Water 57.2 64.7 91.2 77.65 97.1
_ Clear 73.0 75.4 81.1 78.2 82.1
Veztllzdknl:;per Hazy 41.7 42.3 46.3 44.6 46.9
Water 88. 06 91.0 97.79 94.31 99. 07

4.3
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Fig.3 The water-vapor aborption rates at the main line of
the iodine laser in severd regions. (a) Full vertica
path; (b) Horizonta path 10 km
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Atmospheric Attenuation of the lodine Lasers

Cao Bailing Wu Chengjiu Wel Hdi Yuan Yigian Ma Zhijun
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(Anhui Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Hefei 230031)
(Received 29 March 2002 ; revised 13 May 2002)

Abstract :  The wavelengths of iodine laser are in an atmospheric micro-window. The absorption
by water vapor isits main absorption besdes aerol in this region. The absorption coefficients and
transmittance of severa model atmogpheres are calculated. In China, from outh to north, from
summer to winter , the water vapor densty is decreasng, and the iodine laser beam absorption rate
by water vapor is decreasng as well. It is better that an iodine laser beam transmits verticaly
upwards than horizonta flatly on the sealevel. The absorption of an iodine laser beam with sngle
main line isless than that with multi-lines.

Key words: atmosphere optics; iodine lasers; laser atmospheric transmisson; water vapor
molecular absorption spectroscopy



