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Experimental verification of two-level synthetic wavelength component

scheme of infrared band dual-line He-Ne laser
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Abstract The two-lwvel synthetic wavelength component scheme of 3. 39 um band
dual-line He—Ng laser for large length interferometry without carriage guideway is tested and
verified by using infrared beatwave interferometer. The principle of the infrared beatwave
interferometer used in the experiment is presented. The experimental data are given and
analyzed. This work provids experimental basis for the large length measurement scheme

enploying 3. 39 um dual-line He-Ne laser.
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Fig. 2 3. 39 pm band two wavelength infrared beatwave interferometer
1—two wavelength He-Ne laser; 2,4,8— visible/infrared common beam splitter; 3—chopper;  5—CH, cell;
6,7,13,14, 15—detectors & preampls; 9,10—target/reference mirrors; 11— piezoelectric transducer;
12 —displacement mechanism; 16—oscilloscope; 17 —stable system; 18—PZT drive;

19 —signal generator; 20— position measuring device
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Fig. 3 Principle of the signal generation of the beatwave interferometer. The zero amplitude signal (1) repeat to

appear on the screen of oscilloscope each time the arm length difference of interferometer changes a half
synthetic wavelength. Signal (1),(2),(3),(4)and (5) correspond to arm length difference z,,z;, 3,

z,and z5 , respectively
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Asa = 11.351 4+ 0. 011 mm
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W8 — 11,224 4 0.013 mm
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A%y = Asa * Ass/ | dsa — Ase| = 1003. 2 mm

Table 1 Data of half synthetic wavelength measured by infrared

beatwave interferometer (units : mm)

Measurement o (1) Measurement - o
Asa /2 Asp /2 Asa /2 Ash /2
sequence sequence
1 5.683 | 5.601 13 5. 686 5. 617
2 5.660 | 5.615 14 5. 672 5. 606
3 5.661 | 5.601 15 5. 673 5. 592
4 5.681 | 5.612 16 5. 689 5. 604
5 5.672 | 5.613 17 5. 677 5. 606
8 5.678 | 5.619 18 5. 685 5.617
7 (5.643)| 5.615 19 5. 675 5. 627
8 5.673 | 5.613 20 5. 671 5.623
9 5.683 | 5.624 n=19 C a=120
After rejectin
10 5.675 | 5.613 B b — 5. 6753 Ton/2 = 5. 6120
rough errors
11 5.672 | 5.628 o0y = 0. 0080 oaey = 0. 0101
data
12 5.665 | 5.595 305/ V' 1 = 0.0055|30,—1/ V' n =0.0068
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