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He-Ne laser nanometer ruler system based on polarization mixture

DENG Yong' ,CHEN Kang' LI Ji-yang’
(1. School of Mechanical Engineering,Nantong University , Nantong 226019 , China;

2. School of Instrumentation Science and Opto-electronics Engineering, Beihang University , Beijing 100191, China)

Abstract: A novel kind of dual longitudinal mode He-Ne laser nanometer scale measurement system based on polari-
zation mixture was put forward. With the inserted birefringence element,the frequency splitting effect will occur inside
the He-Ne resonant cavity ,which makes the laser turn into the dual-frequency laser with adjustable frequency differ-
ence. By using frequency splitting effect, mode competition effect and double longitudinal mode power tuning effect of
laser physics,a new type of laser nanometer measurement ruler was proposed by using polarization mixing and floating
threshold setting. The laser wavelength is applied as a ruler with traceability ,leading to the nanometer scale resolution
without electrical subdivision. The experimental results demonstrate that this system has the optical resolution of
79 nm, the measuring range of 20 mm , the linearity of 5. 8 x 10 = and standard deviation of 520 nm.
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Fig. 1 The experimental device fordouble longitudinal mode

power tuning phenomenon
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Fig. 2 Power tuning curve under dual longitudinal mode
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Fig. 3 Experimental results of the power tuning curves
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Fig. 6 Schematic diagram of electronic design
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Fig. 7 The experimental power tuning curve under different mixing ratio
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Tab. 1 Experimental result comparison between

He-Ne laser nanometer ruler system and HP5529 A

No. X,/mm Y,/mm
1 1.000156 0. 999032
2 2. 000385 1.998778
3 3. 000577 2.998918
4 4.000772 3. 999692
5 5.000651 5.000386
6 6. 000887 6. 000605
7 7.000952 7. 000746
8 8.001025 8. 001124
9 9.001106 9.001977
10 10. 001568 10. 002749
11 11.001963 11. 003366
12 12. 002089 12. 003664
13 13. 002208 13. 003963
14 14. 002363 14. 004183
15 15. 002379 15. 004163
16 16. 002409 16. 004215
17 17. 002438 17. 004513
18 18. 002573 18.004811
19 19. 002657 19. 005030
20 20. 002591 20. 003827
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