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Recently, in the study of optical information processing, a twisted nematic liquid crystal
(TNLC) panel is used as a spatial light intensity modulator (SLM) for rewritable and high
speed processing. In this paper, firstly, we examined the phase modulation characteristics of
TNLC panels, taking account that TNLC panel is used as a SLM in a coherent optical pro-
cessing system. Secondly, in order to apply the LC panel to a spatial phase modulator (SPM),
we examined the phase modulation characteristics in the case that the analyzer is rotated 45°
from the polarizer. Finally, we examined the phase modulation characteristics of a homo-
geneously aligned LC panel. LC molecules of a homogeneously aligned LC panel are not
twisted but arranged parallel to the glass plates. Therefore, this panel cannot be used as a
SLM. It doesn’t change the state of polarization of the output light. However it varies the
optical path length by changing the direction of LC molecule’s director. Therefore, a homo-
geneously aligned LC panel is superior and convenient as a phase only modulator than a TNLC

panel.
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Fig. 1 Schematic figure of molecule directional
change of TNLC panel.
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Fig. 2 Schematic figure of molecule directional
change of homogeneous LC panel.
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Table 1 Optical characteristics of liquid crystal.

ZL1-1565 | ZLI-3021 | ZLI-2244
dn 0. 130 0. 087 0.076
e 1. 622 1. 568 1. 555
Ae 7.0 4.6 6.4
en* 10.7 8.5 11.7
Thickness of LC| 7 um 7 pm 7 um

* g, : dielectric constant of liquid crystal director.

He-Ne
Laser SF. HM.1 M2
M4 Plate L1 P14—- P2 4—+
LC Panel 7171 Lo
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Fig. 3 Schematic optical system used for
measuring phase change.
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Fig. 5 Image of interference fringes (ZLI-1565
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Fig. 6 Phase modulation characteristics and
light intensity modulation characteristics of 85°
twisted nematic LC panel. P, P» are directed to
parallel. (a) ZLI-1565, (b) ZLI-3021, (c¢) ZLI-
2244,
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Fig. 7 Phase modulation characteristics and
light intensity modulation characteristics of 85°
TNLC panel. P; is rotated 45° from Pi.
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Fig. 8 Phase modulation characteristics of
homogeneous LC panel. (a) ZLI-1565, (b)
ZL1-3021, (c) ZLI-2244.
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