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Abstract Absolute measurement is an important method to improve the accuracy of the Fizeau interferometer. To
achieve the high accuracy of the reference wave front in absolute spherical testing, the influence of environmental
factors including temperature, gravity and damping force was studied The Gram Schmidt fitting was used to fit the
deformation of the reference surface in representation of the Zernike coefficients. The contribution of the thermal
deformation by temperature change and the change in Zernike coefficients caused just by temperature change were
compared. The model of the thermal deformation was aeated and the corresponding aberration mode of the reference
surface was analyzed which make the separation of the deformation caused by temperature possible so that the test
accuracy can be enhanced. The result indicates that the deformation of fused silica is smaller than that of K9 and
zerodur on the whole while the deformation of zerodur is smaller than that of K9 and fused silica in just temperature
change. When the temperature takes one degree change, the root mean square of the zerodur surface reaches
0.37 nm.
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Table 1 M echanical property of three materials =T n =1
M aterial K9 Zerodur  Fused quartz Jo = Zma = Znn, (4)
E /Pa 61.7x 10°  90.6x 10°  74.59x 109 < » 2 > 1
v 0.2 0.24 0.16
a /Pa 3.5x100¢ 0.05x 10-¢ 0.55x 10~ ¢ ,
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T able 2 Deformation coefficients of three materials
Deformation
K9 Zerodur  Fused quartz
coefficients
as - 0.00051 - 0.0001 - 0.00011
w - 0.00025 - 4.8x10"% - 5.7x 10°°
as - 9.2x10°5 - 1.8x10-° - 2x 10-°
a6 0. 000188 4.16% 10°° 4.14x 10°°
@ 6.74x 10°¢ 3% 1006 1.51x 10-°
as 7.18x 100°  1.47x10°° 1.61x10°°
an 0.0003 4.33% 1075 7.03x 10-°
as - 1.7x10°° -3.4x10"° - 3.8x10°°
o - 0.00015 - 1.8x10"% = 3.6x 10°°
a4 5.5% 107 ° 1.19%x 10°° 1.22x 10°°¢
as 8.14x 10-5 1. 17x 10-° 1.92x 10-5
ass -2.3x10°% -5x107 -51x107
o - 3.6x10°5 - 51x10"° - 8 6x 10°°
as 5.96x 1007 - 1.6x 1077 2.1x 1077
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