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Measuring the refractive index of transparent material with laser speckle

ZHANG Li, LIU Yuan-shuo, RONG Zhen-yu,
YANG Yifan, LIU Peng-yuan, HAN Yujing
(School of Physics and Technology, University of Jinan, Jinan 250022, China)

Abstract: A method for measuring the refractive index of transparent material by measuring
transversal displacement of laser beam based on laser speckle was proposed. When the incident angle
at the surface of the material being measured is 0° and 3°, the secondary exposure speckles of the ma-
terial with different thickness were recorded respectively. As there were three autocorrelation intensi-
ties distribution in the inverse Fourier transform of the power spectrum, the transversal displacement
of the beam introduced by the different thickness could be calculated by reading the distance between
the two adjacent autocorrelation peaks. The refractive index of transparent material could be calculat-
ed by the principle of beam transversal displacement method. The experiment results demonstrated
the feasibility of the method.

Key words: refractive index; speckle photography; beam lateral displacement; autocorrelation
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