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Research on a kind of polarized interferometers

optical system for nanometer measurement
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(1. Department of Optical Engineering. Beijing Institute of Technology, Beijing 100081, China;:

2. Changcheng Institute of Metrology and Measurement, Beijing 100095, China)

Abstract: The interferometer adopted polarized light measurement and polarized light receiv-
er is presented. The transform of the polarized light is analyzed in detail, which can help the de-
sign of polarized interferometer and dual-frequency interferometer. The repeatitiveness test indi-
cates that the interferometers measurement accuracy of repeatitiveness is within 30 nm. The re-
sult shows that the interferometer is reliable. If the effects of the environmental factors on the
measurement accuracy and the compensation for the enviromental changes are studied, the meas-

urement accuracy will be nanometer level.
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1—He-Ne laser

2,11,12—Polarization beamsplitter cubes
3 —Reference corner cube prisms

4,7—Reflection mirrors

5,8—A/4 retarders

6—Metrology mirror
9—Non-polarizing beamsplitter cubes
10— A4/2 retarders

13,14,15,16—Plano-convex lenses
17,18,19,20—Receiver
21—Counter
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Fig. 1 The laser beam paths of one of the interferometer beam-splitter assemblies
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Fig. 2 A/4 retarder
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Tab.1 Laser interferometer for repetitiveness test data 1

V:j:;::’f - Advance lCountermarch Dgii:::;e
sensor/V displacement/nm displacement; nm them /nm
0.925 —2.85 4.98 7.83
2.011 10 948. 88 10 936. 51 12.37

3. 000 20 917.54 20 913. 54 4

4,000 31 010. 23 31 003. 29 6. 94
5. 006 41 159. 39 41 153. 56 5. 83
6. 008 51 275.96 51 272.68 3.28
6. 996 61 254.13 61 248, 32 5, 81
7.996 71 348.85 71 340.06 8.79
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Tab.2 Laser interferometer for repetitiveness test data 2

Duff

Output Advance Countermarch Hierence

voltage of . . between

displacement/ nm displacement/nm

sensor/ V them/nm
0. 900 2.14 —16.19 18. 33
2.000 10 922. 19 10 922,53 —0. 34
3. 000 20 891.54 20 894,01 —2.47
4. 000 30 990. 12 30 993. 20 —3.08
5. 006 41 137.43 41 138.73 —1.3
6. 008 51 258.13 51 254,23 3.9
6.996 61 236. 05 61 228. 59 7.46
7.996 71 339.95 71 332. 66 7.29
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