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Analysis of Coincidence Tolerance between F’ and C for the
Transmission Spheres with Small F-Number
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Nanjing University of Science and Technology, Nanjing, Jiangsu 210094, China)

Abstract The lens assembly producing reference transmission spherical wavefront is important device for test of
convex or concave spherical surfaces in an interferometer and it can offer a high-quality spherical wave and a
reference spherical surface with peak-to-valley less than /20 (A =0.6328 pm). According to their utility, the
curvature center (C) of its last spherical surface, as a reference, should coincide with its focus. The mathematical
form is deduced for showing the relation between the deviation of F’ and C and the F-number for a reference
transmission sphere. The simulation of calculating the coincidence tolerance between F and Cis shown with ZEMAX
software (Focus Software Inc. ). The setup to test the coincidence tolerance is designed with the reference flat in
Zygo GPI interferometer. The interferograms have been given to show the coincidence value for three self-developed
transmission spheres. All the wavefront errors related to the coincidence tolerance between F’ and C are less than
five wavelength. The coincidence tolerance between F’ and C is less than 0. 03 mm for F/1. 5 transmission sphere,
and 5 pum for F/0. 75 transmission sphere.
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I : lens assembly producing reference transmission sphere;

Il : tested spherical surface
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Fig. 3 Optical quality interferograms varying with
different Apc value

(a) Arc =0.0 mm; (b) Arc =0.005 mm; (¢) Apc =0.01 mm

0.12

/ i
0.10 e
<
z 0.08
El
S 0.06
3
2 0.04 - F/1.5
© -+ F/1.0
— F/0.75
002+ / &« 0 e 0.1wave
0.00

0 0.005 0.010 0.015 0.020 0.025 0.030
Ay /mm
B4 BRUETE T WAL G2 TE AR ERA
Apc BRI R R M2k
Fig. 4 Optical quality of interferometer for F/1. 5,
F/1.0, F/0.75 varying with Apc
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Fig. 6 Arrangement for testing lens assembly
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Fig. 7 Interferograms and Wpr.y tested for three developed transmission spheres
(a) Wpy = 3. 052 for F/0.75, Apc =0.004 mm; (b) Wpy = 0.507A for F/1.5, Arc =0.003 mm;
(e) Wpy = 3.392 for F/3. 3, Apc =0.093 mm
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