Polarization Modulation to Increase the Density of
Holographic Data Storage

Xiaodi Tan'?3, Xianmiao Xu', Peiliang Qi', Jinyu Wang', Shenghui Ke', Shujun Zheng',

Xinyi Yuan', Junchao Jin', Junhui Wu!, Yi Yang'?, Xiao Lin'*, and Yuhong Ren'*

Information Photonics Research Center, College of Photonic & Electronic Engineering,
Fujian Normal University, Fuzhou, Fujian 350117, China
2Key Laboratory of Opto-Electronic Science and Technology for Medicine of Ministry of Education,
Fujian Normal University, Fuzhou, Fujian 350117, Chinas
3Fujian Provincial Key Laboratory of Photonics Technology, Fujian Normal University,
Fuzhou, Fujian 350117, China
*yhren@fjnu.edu.cn

In traditional holography, because the intensity distribution of two interference waves in which include
amplitude and phase is recorded, only the same components of polarization state of two interference waves
are considered. The actual polarization states of two interference waves are ignored. In polarization
holography, not only amplitude and phase of two waves but also the polarization states of two waves, are
recorded. As the reason, polarization holography is expected to have more abundant characteristics of
reconstruction and a wide range of applications, such as holographic storage technology, multichannel
polarization multiplexing, vector beams, and optical functional devices.

The tensor theory of polarization holography, in which the response of recording material to the
polarized wave is treated as a tensor, the research of polarized holography has become hot, and has made a
lot of new progress. The conditions of the null reconstruction, there is not reconstruction even Bragg
condition is satisfied. Another important research target is the condition of faithful reconstruction, in which
the polarization state of the reconstructed wave is kept the same as that of the recording wave. In the tensor
theory, the condition of faithful reconstruction is that some balance has to be satisfied in the case of linear,
circular and elliptical polarization holography.

Linear polarization is the essential state, and any complex polarized state can be combined by linearly
polarized state. Polarization holography for high density storage. In this review, the characteristic and
behave of linear polarization holography have been introduced. An applications to increase the density of
holographic data storage by polarization modulated method is also introduced.
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