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Abstract: Current multi-channel laser ranging technologies applied in accelerator alignment suffer from high equip-
ment costs and complex system deployment. To solve these problems, this paper proposes a frequency-sweeping laser in-
terferometric ranging technique adopting spherical collimators. A frequency sweeping laser interferometric ranging system
integrated with HCN (H"*C'*N) gas absorption cells, optical switches and spherical collimators was constructed to realize
high-precision absolute distance measurement over a large range. A spherical collimator compatible with the target base
of corner reflectors for laser trackers was designed, which reduces equipment costs while ensuring the required measure-
ment accuracy. System performance tests were performed in an experimental environment simulating accelerator align-
ment. The results show that within the measurement range of 30 m, the ranging error of the proposed system is not more

than 30 pwm, fully satisfying the requirements of accelerator alignment. This system provides a high-precision and highly

KRB 2025-10-19; fEEBEH: 2026-02-10; FRABEH: 2026-02-15; KREH: 2026-08-28

BE&TH: EZKARR ARG 0 H (12075264)

IR KR, PR, SRR, 4. TNt A v B A BROE e AR 0RO T I BE BORBIFSE
] AR, 2026, 46(4):46-53

Citation: Zhang Luyan, Jia Linhua, Zhang Fumin, et al. Research on spherical collimator frequency sweeping

laser interferometry for distance measurement in accelerator alignment[J]. Metrology & Measurement

Technology, 2026, 46(4) :46-53.




iR

BENEHRER - 47 -

adaptable solution for accelerator alignment, and possesses great practical value in engineering applications.

Key words: precision measurement; particle accelerator; spherical collimator; swept laser; interferometric distance

measurement; gas absorption tank; high adaptability; engineering application
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Fig.1 Basic optical path diagram of FSI
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HCN gas absorption cell
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Fig.5 Optical path diagram of multi-channel laser ranging
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Fig.6  Structural diagram of FSI ranging system
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Fig.9 Schematic diagram of the spherical collimator structure
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Fig.11 Longitudinal error analysis
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