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Study on Retardation Variation Behavior of Quartz Wave-plate
Follows Temperature

MU Ting-kui, LI Guo-hua, SONG Lian-ke
(Laser Institute, Qufu Normal University, Qufu, Shandong 273165, China)

Abstract The variation behavior of phase retardation of wave-plate with temperature was introduced, and the
electro-optic modulation method was put forward to measure the phase retardation. The variation of temperature has
an effect on the phase retardation, thus influencing the useful precision of wave-plate. In order to reduce this
negative effect and improve the precision under different temperature conditions, the properties of the wave-plate
should be analyzed. The temperature properties were analyzed theoretically and mathematically, then relationship
between coefficient of thermal expansion and temperature coefficient of refractive index was obtained. The
relationship between temperature coefficient of refractive index and wavelength offered theoretical basis and
parameter choice basis for correctly using and designing wave-plate, respectively. The retardation would reduce 1°
when the temperature increased 1 'C for the wave-plate with thickness of 1.8 mm and wavelength of 632. 8 nm.
According to the application shortage of wave-plate in different temperatures, the electro-optic modulation method
was presented to measure the phase retardation, if the voltage was controlled within the range of =700 V, the
precision of measuring would be within 1%.
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Fig. 1 Relation between temperature coefficient of double
refraction index and wavelength in the quartz

wave-plate
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Fig. 2 Schematic diagram of the electro-optic

modulation method
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