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Measurement of thermo-optical coefficient of quartz glass based on
all-fiber laser self-mixing interference technology

PENG Wanni, NIU Haisha® , PAN Yuting, LI Hao, XIE Zhaiz
(School of Instrument Science and Opto-Electronic Engineering, Beijing Information Science and Technology Uni-

versity, Beijing 100192, China)

Abstract ; Quartz glass is widely used in optical instruments of aerospace,medical exploration,optical ima-
ging and its optical performance is one of the key factors that must be considered in the design of the in-
strument. The thermo-optical coefficient is an important optical performance parameter,and its change
will affect the imaging quality and detection accuracy of the optical element. Therefore, the accurate
measurement of the quartz glass thermo-optical coefficient is necessary for the design and calibration of
the instrument. In this paper,a single-mode passive silica fiber is used as the measurement object,and a
method for measuring the thermo-optical coefficient of quartz glass based on the all-fiber laser self-mix-
ing interference technology is proposed. In the experiment, pure silica single-mode fiber is used as the ex-
ternal cavity of the interference system and fused with the fiber laser to form an all-fiber enclosed laser
self-mixing interference thermo-optic coefficient measurement system. A fixed temperature range is given
by the high-temperature heating box,and the thermo-optical coefficient of the quartz glass is calculated
by the interference fringe counting method. The experimental results show that the resolution of the sys-
tem to the thermo-optical coefficient can reach 1. 632 9 X 1077/(0. 1 ‘C). This research result lays a
foundation for further research on the measurement of the thermo-optical coefficient of quartz glass and

the application of fiber laser self-mixing interference.
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Fig. 1 Measurement system model of thermo-optical
coefficient of quartz glass with all-fiber

laser self-mixing interferometry
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Fig. 4 Structure diagram of the thermo-optical coefficient measurement system of all-fiber

laser self-mixing interference quartz glass
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