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A method to improve the stability of the optical
interference system
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Abstract: The measurement system based on optical interference has obvious advantages of high precision and
high sensitivity. However, the signal is easy to be disturbed by vibration from environment, so the system needs to
stay away from the vibration source. To use the optical interference method for real-time measurement, it has to im-
prove the system’s stability. In this paper, we proposed an integrated Michelson interference device to measure the
thicknesses of multiple layers of optical plate, which could improve the stability of the optical interference system in a
new way. Through smart design and high precision processing technique, the light path of the structure was inte-
grated into a whole, which could avoid disturbing successfully. Compared with fiber based interferometer, this device
could bring obviously more stable signal. The thicknesses of the multiple layers of optical plate were measured to
confirm its feasibility to do the real-time precision measurement.
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Fig. 1 The configuration of the interferometer device. 1:
Double-fiber collimator. 2: Metal box. 3: Beam splitter. 4: Link
glass with clear aperture. 5: Optical window. 6: Sample. 7:
Reflector in sample arm; 8: Link block. 9: Link glass with clear
aperture. 10: Link block. 11: Reflector in reference arm. 12:
Incident light. 13: Transmission light through beam splitter. 14:

The transmission plane. 15: Exit light. 16: Reflection light
through beam splitter. 17: Reflection light from reflector in ref-
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Fig. 2 Dimension figure of the metal box (unit: mm).

1090



DOI: 10.3969/j.issn.1003-501X.2017.11.008

fused silica 7980
[13]

3 THREREMEN KK

Axsun  OCT
1310 nm 50 kHz K-clock
110 nm 1024

50:50 1Ix<2
400 um

3

1X2 coupler Circulator

) o -}

Swept source &
DAQ module

- PD1

LD
PD2

B3 RAKRELRETFTHUAKTER.
Fig. 3 The schematic diagram of the fiber based Michelson
interferometer.
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Fig. 4 The influence of the environmental disturbance on
the interference signal.
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Fig. 5 Schematic diagram of the interference testing system.
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Fig. 6 The influence of the environmental disturbance on the
interference signal.
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Fig. 7 The thickness testing result of a think glass
by OCT system.
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Table 1 The comparison of the thickness measurements results

of the glass plate.
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Fig. 8 The thickness testing result of two cover slices
by OCT system.
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Table 2 The comparison of the thickness measurement result of
the two layer glass plates.
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