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Abstract As a super-precision and un-touched measuring system, dual-frequency laser interferometers with the
advantages of high accuracy. large-scale and high measurement speed plays an important role in many fields. It is
well known that environments such as temperature, air pressure and humidity play the most influence on
measurement precision of dual-frequency laser interferometer. In order to improve precision, environments must be
controlled and compensated. The environment compensation technologies are described and a novel wavelength
tracker is developed. The test results contrasted with Edlen show that the novel wavelength tracker has good effects
on environmental compensation. Moreover, the servo controlling precision of moving stage measured by dual-
frequency interferometer compensated with the novel wavelength tracker is 1.61 nm.
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Fig. 1 Schematic diagram of dual frequency laser interferometer measurement system
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Fig. 2 Dual-frequency laser interferometer measurement system
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Table 1

Environmental error components

Error components

Accuracy

Atmospheric compensation
Environmental error Optics thermal drift

Material thermal expansion

Long-term repeatability Short-term repeatability
J J
- v
- /
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Table 2 Structure dual-frequency interferometer

measurement system

Items Type Quantity
Dual-frequency laser 5517D 1
Beam bender Custom 2
50% beam splitter Custom 1
One axis interferometer Custom 1
Wavelength tracker Custom 1
Receiver Custom 2
Board Custom 1
Temperature sensor 5610 1
Pressure sensor RPT350 1
Damping system Stacis 2000 1
Moving stage Custom 1

electronic
components

interferometer

and wavelength
tracker

K3 XU T W= R LY
Fig. 3 Real dual-frequency laser interferometer

measurement system
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