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The Analysis of Position Sensitivity and Aberration characteris-
tics of Liquid Crystal Elements
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ABSTRACT

The Blu-ray disc as a next generation high density optical medium uses an objective lens of h
igh numerical aperture(NA 0.85) and blue laser in order to increase the recording density. The d
ouble layer is also useful for doubling the density. The spherical aberration of Blu-ray disc is ve
ry sensitive to the thickness of the disk because of high numerical aperture. This paper suggests
a method to compensate the spherical aberration caused by the change of disk thickness, by usin
g the Liquid Crystal lens instead of the Liquid Crystal panel. It was possible to develop both the LC
panel generating the optical phase difference and LC lens changing the optical power. In this paper, we
analyzed the aberration performance and a position sensitivity of the two type LC elements when the
samples deviate from the optical axis of the objective lens. The results of applying this analysis show that
the LC lenses rather than the LC panels have a significant assembling tolerance. The theoretical charac-
teristics of the two elements are calculated and compared with the measurement data.
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Fig. 6. The photograph of interferometer

Fig. 7 The phase deformation compensating spherical
aberration
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Fig. 8 The position sensitivity of two type of LCE
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Fig. 9 Aberration of two-type LCE with respect to the
de-center of LCE
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