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Measurement of lateral micro-displacement with

laser speckle and its application

ZHANG Li, YANG Yi-fan, RONG Zhen-yu, QU Xiang-wen, JIANG Yi-mai
(School of Physics and Technology, University of Jinan, Jinan 250022, China)

Abstract: An improved method for measuring lateral micro-displacement based on laser speckle
was proposed. The method overcame the shortcomings of previous laser speckle method such as low
fringe contrast and high noise. Twice Fourier transform of the double-exposure speckle intensity dis-
tribution was carried out with fast Fourier transform algorithm. The lateral micro-displacement of the
measured object could be calculated by measuring the spacing between two adjacent peaks of the auto-
correlation intensity in the final light field. This method was applied to measure the linear expansion
coefficient of metal. The experiment results demonstrated the feasibility of the method.

Key words: speckle photography; lateral micro-displacement; autocorrelation; fast Fourier trans-
form [ RAE 2 5 . 7 &M |
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Manipulating optical waves based on artificial nanostructures

LI Zhan-cheng, LIU Wen-wei, CHENG Hua, CHEN Shu-qi
(1. The Key Laboratory of Weak Light Nonlinear Photonics, Ministry of Education, School of
Physics and TEDA Institute of Applied Physics, Nankai University, Tianjin 300071, China;

2. Collaborative Innovation Center of Extreme Optics, Shanxi University, Taiyuan 030006, China)

Abstract: Starting from a brief introduction of development and research status of artificial nano-
structures for optical wave manipulation, we presented the design strategy, research process and ex-
perimental method in this research area in detail and showed our recent advances. We expect that this
article can guide research-based experimental teaching, and provide references for related scientific re-
searchers.

Key words: artificial nanostructure; optical wave manipulation; nanophotonics; metamaterial;
metasurface (AL 4 3 . P A4



