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Abstract: It is the key of absolute distance interferometry to establish a synthetic-wave
measuring chain. This paper gives a general formula of synthetic-wavelength and a conven—
tional measuring equation set for each stage of synthetic wave, and introduces two-stage
synthetic hierarchy produced by 3.3922 pm and3.3912 pm dual-line He—Ne laser, as well as the
related experimental results. On the basis of the hierachy, this paper puts forward two inter—
ference measuring approaches. The discussion and analysis show that these two interfering
system can be suitable to measurement of distance ranging from several meters to 100 meters,
with an accuracy better than 1x107¢—1x10-T.
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Fig, 2 Kqual intensity operation of Ay and Ag:
{a) for A operating point, and (b) for B operating point
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Fig. 3 Hierachy of two-stage syuthetic Fig. 4 BExperimental record of the output of A4
wavelength produced by 3.3922 pm and and Ay vs. cavity length. (note: starting positiong
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Fig. 5 Schematic diagram of synthetic wavelength distance
measuring system by & dual line He—Ne laser
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Table 1 Phafe-reading accuracies. ¢cscillating wavelength ratio uncertainty and frequency
stability required {fcr a meajuring accursey of 10 um+10-¢-L

. |
Mea.‘ﬂll'lifg oranr |

: ‘e &f dvfv Property
synthetii - wavelangth |

1st step ! |
y R f 2. 8x10-° i 4.7Tx10°%/L 1.61x10-5/L 2ross
(1000 mia) | |
!

2nd  siep
hsa  (hzm) 1.7x10-7 2.1x10-1 | T.0%10-7 fine

{11.5 mm)

note: [, in meter.
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Fig. 7 Four-stage measuring chain of three synthetic wavelengths and one single wavelength

Table 2 Phasge-reading abeurcy,oscillating wavelength-ratio uncertainty and
frequercy stability required for a mersuring abcaracy of 0.05um+10-7.L

Measuring order
& 5E af du v Property
synthetic wavelength

1st siep
Agg4 2.8x10-% 4. 7x10-%L 1.61x10-%/L gross
(1000 min}
2nd step
754 (hsp) 2,46 x10-8 4.2x10-%/L 1.41%10°5/L pross
(11.5 mm)
3rd step
A3 1.43x 102 2.5x10°8/L 6.0x10-7/L gross

(84.2 um)

4 th step
3 2.86x107? -— 7.0x10-8 fine
(3.508 ym)

note: L in meter.
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