- 30 - ZEAEITR 2024 5% 44 % % 1 49

Slir

doi: 10.11823/j.issn.1674-5795.2024.01.03

N

At B 15345 25 i E H5 AR K ez

HKEA, B
(FHEAFRHEVNER BEEFNRAEAREINBELEEALEZE, i 100084)

W OE: NFTHLERTHNERER, ERTHLERNERGES . REEWHE. THEL. #
HRHELCFEERBITRTMNENEARER. 2N THOLE RN ERAREART BN E NGRS, HiT 7T HOLEHN
ERAET LM TR R T m, BECH. AE. ke, BXERNES, FEAAAEEH. Rk
SR, CE)EBERATREGEHNEN EREAME. REREZTHOLEGRBE AN L EWE, hiksh BEiFH
A LR R

KB BEAE; BMOLEW%; ARATY; BREE

FESES: TBY6 XHEFRERE: A XERS: 1674-5795 (2024) 01-0030-13

Laser feedback precision measurement and applications
TAN Yidong, PENG Cheng

(State Key Laboratory of Precision Measurement Technology and Instruments, Department of Precision Instruments,

Tsinghua University, Beijing 100084, China)

Abstract: Introduced the theoretical model of laser feedback interferometry, explaining the technical characteristics
such as high sensitivity, simple device structure, self-aligning, and the ability to achieve precise measurements of non-
cooperative targets. The advantages of laser feedback measurement and traditional interferometric measurement methods
were discussed. Explored various applications of laser feedback measurement in industrial and research domains,
including displacement measurement, angle measurement, vibration measurement, and absolute distance measurement. It
is pointed out that the use of structures like harmonic reuse, frequency reuse, polarization reuse, and full-path coherent
combining can enhance the application performance of feedback measurement. Finally, the future development direction
of laser feedback technology is discussed, providing reference for promoting the widespread application of feedback
technology.
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Fig.5 Single point two-dimensional displacement measurement

system based on laser frequency-shift feedback'®
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Fig.16  Resolution and accuracy of laser feedback frequency

modulation absolute distance measurement system™!
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Fig.17 Scanning imaging of laser feedback frequency modula-

tion absolute distance measurement to a human body model™’
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Fig.18 SPR measurement system combined with laser frequency shift feedback
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Fig.19  Covid—19 spike protein detection based on laser

feedback surface plasmon resonance
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Fig.20  Microchannel microcavity laser sensing system based on laser feedback
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Fig.21 Measurement of refractive index
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