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Abstract Revised Edlen’s equations by Boensch and Potulski in 1998 are mostly used to calculate air refractive
index at present. Since the correction coefficient of water vapour influence on refractive index is performed with four
wavelengths (644.0 nm, 508.7 nm, 480.1 nm, and 467.9 nm) and the temperature between 19.6 C and 20.1 C,

the accuracy will be influenced when the laser wavelength is 633 nm. which is mostly applied in optical precision
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measurement, and the environmental temperature is far away from 20 ‘C. To solve this problem, a refractive index
Key words
=]

measurement system based on phase step interferometry is presented. The correction coefficient of water vapour
influence on refractive index is measured and the revised equations are acquired with the wavelength of 633 nm and
equations is better than that by Boensch's equations.
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the larger temperature range (14.6 C ~24.0 C). The comparison results show that the accuracy by presented
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Fig. 1 Schematic of moist air refractive index measurement system configuration at the wavelength of 633 nm
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Table 1 Values of n,;+ n, . f at 633 nm and 19.3 C
f /Pa ny Nipr Ny —ny, /1078
55. 64 1. 00000015529 1. 00000013336 —2.193
118. 93 1. 00000032392 1. 00000027629 —4.763
205.19 1. 00000055713 1. 00000048174 —7.539
315. 10 1. 00000085708 1. 00000073476 —12.232
415. 81 1.00000112318 1. 00000096547 —15.771
504. 94 1. 00000136292 1. 00000116930 —19. 362
605. 09 1. 00000163146 1. 00000139991 —23. 155
687.10 1. 00000185685 1. 00000159465 —26. 220
775.43 1. 00000209410 1. 00000179721 —29. 689
891. 08 1.00000240479 1. 00000206783 —33. 696
995.71 1. 00000268757 1. 00000231180 —37.577
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Fig. 2 Correction coefficient of moist air refractive

index at 633 nm and 19.3 C
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Table 2 Correction coefficient of moist air refractive index at 633 nm and different temperatures

Temperature / C Correction coefficient /10 '

Temperature / C

Correction coefficient /10

10

14.6 3.86332 20.1 3.76041
15.6 3. 84697 21.2 4.03620
16. 6 3.83652 22.2 4.01419
17.5 3.79961 23.1 3.74119
18.4 3.80925 24.0 3.72376
19.3 3.80204
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Table 3 Comparision of moist air refractive index among four methods
Atmosphere state Refractive index by different methods /107" Error
. i I. 1I. TIT: Ref. IV:Our Between Between Between
Lre S /Pa b /Pa Edlen Boensch [19] method 1&.111 11111 IV&.I111
21.6 1075. 21 101600 2.6743 2.7064 2.7060 2.7063 3.2X107°%  4.0X107% 2.5X10°"
21.6 1072. 75 101585 2.6737 2.7063 2.7225 2.7061 4.9X10°°%  1.6X10°°% 1.6X10°°
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