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Focusing of scattering light by combining polarization phase shifting and
digital optical phase conjugation

ZHANG Kai, XUE Bin, WANG Zhiyang, WU Hanzhong
(School of Marine Science and Technology. Tianjin University, Tianjin 300072, China)

Abstract: The random scattering effect of scattering medium on light is an important factor that
restricts its optical focusing and imaging. The optical phase conjugation technique can realize op-
tical focusing and imaging through the scattering medium by conjugate reduction of scattered
light field, where the acquisition of scattered light field phase is the core of conjugate reduction.
We expounded the basic principle of polarization phase shift, combined the polarization phase
shift with the phase conjugation technique, and designed a novel digital optical phase conjugation
system based on polarization phase shift. A 633 nm HeNe laser was used as the system light
source, and frosted glass was used as the scattering medium to conduct scattered light focusing
experiments. The experimental results show that the device can successfully achieve optical focu-
sing through the scattering medium, and the ratio of the focal point to the background light in-
tensity can reach about 400 times.
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Fig. 1 Schematic of polarization phase shifting
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Fig. 2 Experimental setup for digital optical phase conjugation

system based on polarization phase shifting
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Fig. 3 Interference patterns in different polarization states
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Fig. 5 Comparison of plane light and phase conjugation light

passing through scattering medium
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