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Three-degree-of-freedom displacement measurement
based on Michelson equal-thickness interference

QIU Peng, LIN Xiang, YAN Hao
(School of Physics, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: A multiple degree-of-freedom (DOF) displacement measurement method based on
Michelson equal-thickness interference was proposed, which could realize the real-time, high-precision
measurement for the movement of a target reflector in 3-DOF, where one was for translation and two
for rotation. The measurement principle, experimental design, and test results of the interference
were presented, verifying the feasibility of the measurement scheme. Through calibration tests with a
high-precision commercial platform, a 3-DOF motion measurement was achieved. The displacement
and angular sensitivities reached 1 nm/Hz"*@>1 mHz and 10 prad/Hz'*@> 1 mHz. with dynamic
ranges exceeding 10 mm and 100 mrad respectively. This measurement method could be widely applied
in university physics experiment teaching, micro-displacement measurement, and industrial precision
manufacturing.

Key words: Michelson interferometry; equal-thickness interference; three-degree-of-freedom

measurement (3. 0 =24]

CE# 20 50)
Analysis of colored halo phenomenon and its

dispersion characteristics in plastic sand

LIU Xinjun*, WANG Yu*, CHEN Yilin", LIAO Yi*, ZHANG Yuhang®,
ZHANG Jinfeng®, ZHANG Yiwen!, PANG Hai*, DAI Haitao®
(a. School of Science; b. School of Precision Instrument and Optoelectronics Engineering;

c. School of Civil Engineering; d. School of Materials Science and Engineering,
Tianjin University, Tianjin 300350, China)

Abstract: Based on the principles of geometric optics, this paper developed the analysis of the col-
orful halos observed in plastic sand. Inspired by the optical principles of the rainbow formation by
raindrops, we derived the mathematical relationships among the incident angle of light on the surface
of plastic microsphere particles, the emergent angle, and the viewing angle of the rainbow. The calcu-
lation result said that the viewing angles of the outer edge red light and inner edge violet light in the
colorful halos within plastic sand were 17. 01° and 14. 72° respectively, and the corresponding refrac-
tive indices were 1. 571 1 and 1. 603 1. Furthermore, the study was explored on the formation mecha-
nism, dispersion phenomena, spectral characteristics, and light intensity distribution of these colorful
halos. Additionally, it clarified the reason why the secondary rainbow phenomenon could not be ob-
served in plastic sand, namely, its viewing angle exceeded 90°.

Key words: circular rainbow; plastic microspheres; dispersion; geometrical optics





