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Abstract: Inhomogeneity of optical glass used in high-precision optical system influences the
imaging quality of the system. This kind of inhomogeneity can be expressed by Zernike
polynomial expression with the discrete refractive-index data measured by ZYGO interferometer,
in order to use the Fourth Order Runge-Kutta method for ray tracing. Due to the randomness of
the material’ s refractive-index distribution, using different part of one piece of semi-finished
optical glass to manufacture lenses with same parameter and rotating manufactured lens different
degrees around the optical axis would influence the optical system’s performance.
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Fig. 1 Refractive index distribution of semi-finished glass
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Fig. 2 Position of lens in the semi-finished glass
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Fig. 3 Rotation of lens around optical axis
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Fig. 4 Structure of optical system
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Table 1 Wave aberration of optical systems with

different material

PV/A RMS/A
Homogeneous material 0. 005 382 0.001 445 2
Lensy 0.018 282 0.003 907 0
Lensy 0.015 546 0.002 829 5
Lens, & Lensy, 0.033 823 0. 006 803 8
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Table 2 Wave abberation of optical systems which lens use

different part of one piece of semi-finished glass

(Zoffser » Voifser ) PV/A RMS/2
(Zofteer = 0 Yofteer = 0) 0.018 282 0.003 907 0
(Zofir =05 Yoftser = 10) 0.019 873 0. 004 040 6
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Fig.5 System's wave aberration with different
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