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Displacement sensing He- Ne laser based on intensity tuning with
N 8 accuracy and self- calibration

Li Yan, Fu Jie, Zhang Shulian, Han Yanmet, Jin Gug an

('State Key Laboratory of Precision M easurement Technology and Instrument,

Department of Precision Instrument, Tsinghua University, Beijing, 100084)

Abstract T he principle is presented and demonstrated of using a single He-Ne laser to sense
displacement without nonlinear error in principle, and with function of self calibration. By using
frequencysplitting technology, we could separate a mode interval into four equal-width ranges with
different intensity characteristics. One ca irror of the laser moves N 8 along the laser axis when a
laser frequency crosses one such range. The moving mirror contacts with and is moved by the object to
be measured. Thus the He-Ne laser becomes a displacement sensor without using interference
phenomenon which works with accuracy of 0. 079Hm, 10mm measuring range, and function of
distinguishing direction.
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) Table 1 Experiment results

7. 8mm ) measurement data measurement data measurement data

No. No. No.

0. 07906 Ym, X; Y; X, Y, X; Y
0.0033%, 20 01 -0.0005 0 15 2.7951 35358 29 5.5924 70732
= 0. 218 m 02 0.1876 2378 16 2.9881 37798 30 5.7988 73344
03 0.3914 4955 17 3.1924 40380 31 5.9874 75732
04 0.6029 7631 18 3.3941 42932 32 6.1938 78338
) ) 05 0.7902 10000 19 3.5922 45437 33 6.396 80896
20min, Smin
06 0.9892 12515 20 3.8015 48085 34 6.5941 83401
) 07 1.1935 15100 21 3.9934 50512 35 6.8006 86013
60min 60min 08 1.3915 17603 22 4.1883 52978 36 7.0013 88551
2 , 09 1.5913 20132 23 4.3891 55518 37 7.1967 91023
0. 164m 10 1.7964 22726 24 4.6028 58220 38 7.3876 93438
1

11 L9971 25264 25 4.7848 60521 39 7.6063 96204
4 12 2.187 27669 26 4.9852 63055 40 7.7983 98631

13 2.3909 30246 27 5.1952 65711

14 2.5903 32768 28 5.3884 68156
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Investigation on the experimental measurement of laser beam quality

Zhao Changming

( Dept. of Optical Engineering, Beijing Institute of Technology, Beijing, 10008 1)

Abstract: The beam quality of a LD pumped Nd YAG laser 8 measured with CCD camera system.
T he background characteristics of the CCD system and the influence of the size of integral box upon

measurement results are investigated. The following conclusions can be derived form experimental

results: (1) Background & strongly depend upon ex posure time and pixel binning, while temperature has

an ignorable effect upon it, w hether with or without ambient light. (2) A 5%-cut is the minimum value

in order to get areasonable result.
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