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Abstract

In precision interferometry, as in interferometry for the determination of refractive
index of gas, the temperature dependence of optical path length of transparent window is
important. In this paper the temperature coefficients of optical path length of transparent
windows are calculated for various optical materials in vacuum and several gases. The
conditions where temperature coefficients are equal to zero are studied using generalized
athermal conditions.

As the result, it is found that LHG-10 is good for normal incident window in air and for
Brewster window in vacuum, and athermal glass 3036 and another athermal glass 3038 are
good for normal incident window in vacuum and Brewster window in air, respectively. For
these windows the temperature coefficients normalized by the thickness of the window are
of the order of 1077/°C, so that temperature tolerance of the order of 0.1°C can be allowed in
the interferometric system which has the resolution of 10™#A.

In the last stage, the athermal condition independent of incident angle is checked with
material constants of optical materials and gases and it is found that the condition is, at this
moment, far from the practical application. Such material that meets these conditions is
desired to be developed.
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1. 1REIZ B 2 SURDIATES L RFEME oW IE &

1y P | BARE (LA C) [dn/dT (1075 /°C | s it & nm) [Lssga 107/ C) | ¢ ik
He 1.000034895 ~0.1109 546.1 9)
4 Ne 1.000067236 —0.2137 Il i
Ar 1.0002824655 ~0.8976 " "
Air 1.0002937 ~0.9333 " 10)
Kr 1.00043084 ~1.3991 " 9)
k& CO: 1.0004506 ~1.4319 i 10)
Xe 1.00070660 ~2.2454 " 9)
LHG— 7 | 1.51316 -2.9 587.6 10.2 11)
LHG— 8 | 1.52962 ~5.3 " 11.2 "
% | LHG—10 | 1.46715 —-7.7 " 14.5 "
FK51 1.4879 ~7.8 546.1 13.6 12)
#3036 1.5831 ~6.8 " 11.4 "
3136 1.6038 ~5.3 " 10.4 "
7 3038 1.6275 ~9.5 u 12.1 "
3624 1.6015 ~17.6 i 11.3 "
5 | 3783 1.5757 ~5.3 " 10.4 "
SF2 1.64769 2.28 E 9.3 13)
z | ADC—1 1.61985 ~6.5 " 11.1 "
ATF 1 1.6543 ~8.7 " 12.9 "
ATF?2 1.6471 -7.5 " 11.9 "
Vitreous Si0,|  1.46008 12.3 546.1 0.41 3), 14)
KRS—5 2.6239 —254. 580. 60. 3), 15)
o | NaF 1.3264 —16. 546. 31.7 3), 14)
" KC 1.49319 —25. 546.1 37.1 "
LKL 1.6731 ~50. 546. 40.8 "
" CaF. 1.4349 ~10.4 546.1 25. "
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22, RIBEOBILHREDE L 4 25 KNET] (mmHg)
(a) WEEHAHOHA

b He Ne Ar Air Kr CO., Xe
LHG-7 — — — — — — ———
LHG-8 — — E— — — — —
LHG-10 6.3X10° | 3.3X10° | 7.8X10° | 7.5%10% | 5.1X10* | 4.9X10% | 3.1X10°
FK51 8.0X10% | 4.1X10% | 9.9X10% | 9.5X10% | 6.5X10° | 6.2X10* | 3.9Xx 10
3036 1.0X10% | 5.4X10% | 1.3X10% | 1.2X10° | 8.5x10" | 8.1x10"' | 5.2 10"
3136 — — — — — — ——
3038 1.3X10" | 6.8X10° | 1.6X10° | 1.5%10° | 1.1x10° | 1.0X10% | 6.5x10?
3624 5.5X10° | 2.9%X10° | 6.8X10° | 6.5x10% | 4.5X10% | 4.3X10% | 2.7x10°
3783 E— — — — — — ——
SF2 — — — — —_— — e
ADC-1 — E— —_— ———— — — e
ATF1 1.8X10% 1 9.2X10% | 2.2X10% | 2.1X10%* | 1.4X10% | 1.4X10° | 8.8Xx 10!
ATF2 —_— — — —_— — — —
Vitreous Si0O, — — e — _ —— e
KRS—5 1.1X10° | 5.6X10° | 1.3X10° | 1.3X10° | 8.7X 10" | 8.3x10° | 5.3%x10"
NaF 3.9X10% ] 2.0%10* | 4.8X10° | 4.6X10° | 3.1X10° | 3.0X10% | 1.9X10°
KClI 4.6X10* | 2.4X10° | 5.7X10% | 5.5X10° | 3.7X10° | 3.6X10° | 2.3x10°
KI 1.5X10° | 8.0X10" | 1.9x10* | 1.8x10* | 1.3Xx10" | 1.2X10* | 7.6x10°
CaF. — B — — — e e
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3036 —_— —— —_— —— e —_ e
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NaF 3.2X10° | 1.6xX10" | 3.9%x10% | 3.8x10° | 2.6x10% | 2.4x10° | 1.6x10°
KCl1 2.9%10° | 1.5X10* | 3.6x10° | 3.4x10° | 2.3x10% | 2.2x10° | 1.4x10°
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