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Abstract A new calculation method is proposed for studying the characteristics of liquid crystal spatial light
modulator (LC-SLM) when the incident readout light is oblique. The theoretical model is established, and the
simulative results are given. According to the relationship of driving voltage to intensity of readout light at normal
incidence, rotation angles of LC-SLM molecule with different modulation voltages are deduced and modulation depth
is calculated. Phase modulation depth decreases with the incident angle increasing. while phase modulation depth
increases with the obliquity of LC-SLM molecule decreasing, i. e. , driving voltage of the LC-SLM increases with the
intensity of write-in light increasing. With the incident angle increasing, initial phase of readout light decreases, but
the maximal initial phase is 0. 217 at the incident angle of 10°. The simulative results accord with the experimental data.
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Fig.1 Schematic diagram of simulation

(a) oblique incidence; (b) equivalent to normal incidence
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Table 1 Modulation depth with the angle of LC molecule

at oblique incidence

Molecule Incident angle /(°) (reflected angle/rad)
angle 10 20 30 40 45

/) (0.1067) (0.2062) (0.2896) (0.3650) (0.3920)
60.0  7.179  7.193  7.205 7.213  7.215
62.6  7.707 7.680  7.643  7.601  7.580
67.0  8.411 8.324 8.215 8.101  8.048
72.1  9.129  8.974  8.785  8.593  8.504
74.2  9.375  9.195  8.978  8.757  8.656
84.5 10.218  9.947  9.625  9.303  9.159
90.0 10.340 10.055  9.717  9.380  9.229
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Fig. 4 Setup for measuring phase modulation of SLM
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Fig. 5 Phase modulation depth with incident angle
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