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An accurate knowledge of the atmospheric refractivity is important for the study of light wave
propagation, and the refractive index of water vapor plays an important role in the atmospheric refractivity. The line-
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transitions of water vapor in the latest HITRAN (high resolution transmission) database are used to calculate the
mid-infrared. Then a simple dispersive formula at wavelengths from 0.3 pm to 20 pm for standard water vapor is
OCIS codes

refractive index of standard water vapor for wavelengths between 0.3 pm and 20 pum. Before the calculation, a

1

pseudo-spectral is constructed from the measured data to represent the UV resonances and photo-ionization continuum
with nonlinear least square method. since the HITRAN database does not provide a line-transition in UV bands.
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Calculation results show that strong absorbance by water vapor occurs at wavelengths around 2.9 pm and 7 pm in the
=

given, where the Gross line shape is used. Finally the new dispersive formula is compared with the previous formulae
010.1290; 010.7340; 260.2030; 300.6320

against measurements of refractive index for wavelengths in visible bands and around 3.4 pm, 10.6 pm, which is in
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F 1 BRUEACRIT R F X L (1333 Pas 20 C)
Table 1 Refractivity of standard water vapor at 20 C, 1333 Pa

A /pm Data Eq. 9 Erickson Hill Eq. 9-data Erickson-data Hill-data
0. 644 301. 47 301. 40 301. 47 302. 83 —0.07 0 1. 36
0. 546 303. 88 303. 87 303. 88 305. 18 —0.01 0 1. 30
0.509 305. 20 305. 21 305.19 306. 48 0.01 —0.01 1.28
0. 480 306. 41 306. 45 306.42 307. 69 0. 04 0.01 1. 28
0.468 307.01 307.05 307.01 308. 28 0. 04 0 1. 27
0.436 308. 83 308. 87 308. 83 310. 08 0. 04 0 1. 25
0.405 311.07 311.11 311.07 312. 28 0. 04 0 1. 21
0. 361 315. 41 315. 33 315. 40 316. 47 —0.08 —0.01 1. 06
3.368 286. 94 286. 46 295. 47 297.26 —0.48 8.53 10. 32
3.392 286. 85 286. 25 295. 46 297. 27 —0. 60 8.61 10. 42
3.508 285.46 285.21 295.45 297.27 —0.25 9.99 11. 81
10. 244 214. 20 215. 47 295. 26 215.62 1. 27 81.06 1.42
10. 568 208. 30 208. 40 295. 26 208. 89 0. 10 86. 96 0.59
10. 588 207.70 207.96 295. 26 208. 47 0. 26 87.56 0.77
10. 603 206. 30 207.63 295. 26 208. 16 1.33 88.96 1. 86
10. 629 207.10 207.05 295. 26 207.61 —0.05 88.16 0.51
10. 650 207. 20 206. 59 295. 26 207.17 —0.61 88. 06 —0.03
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