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Research on the Key Technologies of Microchip Laser Common-Path
Frequency-Modulation Feedback Interferometer

Zhang Shulian’, Yang Yuan
State Key Laboratory of Precision Measurement Technology and Instruments, Tsinghua University,
Beijing 100084, China

Abstract Laser feedback interference (also known as self-mixing interference) is substantially different from traditional
laser interference. The former occurs in the laser (light source), and the laser medium gain plays an important role in the
interference effect (fringe form). The latter occurs only in the optical path outside the laser. In this paper, from the
perspective of application and comparing with the traditional laser interferometry, the key technologies are discussed of
feedback interferometer of microchip-laser common-path frequency-modulation, including the “relaxation oscillation”

which has special significance for the feedback of solid-state microchip lasers, the formation of high light sensitivity
(completely non-contact), the improvement of measurement accuracy, measurement speed, frequency stabilization
technology, etc. The results of the team’s research on the application of microchip laser common-path frequency-
modulation feedback interferometers will also be presented, including feedback confocal microscopy, surface
measurement, vibration (and sound) measurement, in-plane displacement measurement, thermal expansion coefficient
measurement, refractive index measurement, etc.
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Table 1 Measurements of refractive index and thickness of fused quartz, calcium fluoride, and zinc selenide samples

Fused silica CaF, 7ZnSe
No. Refractive index Thickness /mm Refractive index Thickness /mm Refractive index Thickness /mm
1 1. 44968 19. 9746 1.42845 19.8273 2.48278 9.8944
2 1.44972 19. 9750 1.42848 19. 8276 2.48278 9.8950
3 1. 44969 19.9760 1.42848 19. 8281 2.48278 9.8952
4 1.44973 19.9748 1.42845 19. 8287 2.48278 9.8949
5 1. 44969 19.9752 1.42846 19. 8282 2.48278 9.8952
6 1.44972 19. 9744 1.42848 19. 8283 2.48278 9.8952
7 1.44971 19. 9752 1.42846 19. 8282 2.48278 9. 8952
8 1.44972 19.9753 1.42849 19. 8284 2.48278 9.8951
9 1. 44970 19.9757 1.42846 19. 8283 2.48278 9.8950
10 1.44973 19.9752 1.42844 19. 8282 2.48278 9.8949
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