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Measurement of optical surface and foci of
long focal length lens by CGH
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Abstract : In order to obtain a high testing precision in the measurement of optical surfaces and focal length of
a long focal length lens at the same time, the Computer-generated Holograms( CGH) method was presented by
adding a diffractive optical element in the spherical optical path. Firstly, the optical surface test formula and
the focal length test formula of the long focal length lens were derived, and the error of the focal length test for-
mula was analyzed. In Zemax, the optical surface and focal length of a lens were tested with the CGH, which
should be etched on a flat glass substrate, the PV value of the optical surfaces interference pattern is 0. 003
41, and the test precision of the focal length is —0. 11% . Finally, the influences of two errors on the test re-
sult were analyzed particularly, and the influence is no more than 0. 1A for the position error of the two optical
elements and about 0. 01X for the fabrication error of CGH, where the radial position error is about 2 pm and

the step error is about 5 nm. Considering the effects of all test errors, the test precision of the method can be
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controlled within 2A/25.

Key words: optical design; Computer-Generated Holograms( CGH) ;long focal length lens ;optical surface tes-
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Fig.1  Configuration for measurement of len with long

focal length by CGH
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Table 1 Structure parameters of system for CGH test
Surf Type Radius Thickness Glass
OBJ Standard Infinity 1 150
STO Standard Infinity 1 BK7
2 Standard -1336.9 218.017
Binary 2 Infinity 0
4 Standard Infinity -218.017 MIRROR
5" Standard - 1336.9 -1 BK7
6" Standard Infinity -1150
IMA Standard Infinity
Extra data editor
Binary 2 Max Term Norm Radius Coeff . on p’ Coeff . on p* Coeff . on p°
3 3 110 -5.257 874 x 10* 140. 110 517 -0.619 822
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Tab.2 Relation between positioning error and interferogram

Aa/mm 0.01 0.01 0.1
Ab/mm 0.01 -0.01 0.01 0.1
PV/X 0.008 1 0.004 6 0.006 5 0.01 0.074 7 0.023 1
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Tab.3 Effect of eccentric and tilt errors on interferometry

E,/mm E,/mm T./(°) 7,/(°) PV/A
0.05 0.05 0.1 0.1 0.033
0.05 -0.05 0.1 0.1 0.032
0.05 0.05 -0.1 0.1 0.082

-0.05 0.05 0.1 -0.1 0. 082
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