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Abstract A novel measuring system is proposed in this paper, which is based on transverse Zeeman laser with low
beat frequency and combined heterodyne interferometry and confocal microscopy. The range of height measurement
reaches over 5 pm in term of intensity derived from the confocal system. Meanwhile the phase measurement
technology is adopted to divide half wavelength by a factor of 3600, hence a resolution of 0. Inm can be attained.
Accordingly the requirements of both high measurement resolution and relatively large measurement range are met
simultaneously. The experimental results show that in ordinary laboratory condition, without constant temperature,
the shift of phase measurement is about 15 nm. Calibration with differential dual-frequency interferometer gives the
linealy correlation coefficient of 0. 9999 and nonlinearity of about 10 nm.
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Fig.1 Scheme of measuring system combining dual-
frequency interferometry with confocal technology
1: transverse Zeeman laser; 2: beam splitter; 3, 18, 21;
photoelectronic detector; 4: Farady box; 5: half wave plate; 6
lens; 7,17 pinhole; 8, 16: achromatic lens; 9: PBS; 10,12:
quarter wave plate; 11 cube corner; 13: microscopic object; 14

sample; 15: BS; 19: diaphragm; 20 lens
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Fig. 2 Stability of confocal heterodyne
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Fig. 3 Scheme of calibration with nanometer
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Fig. 4 Calibration result between confocal heterodyne

Result of confocal heterodyne
interferometrin system

interferometric system and DDFI

360 2000

:;) 300 /ﬁ ‘l i_>l800§
2 240 1600 &
25 UL a0 22
22 o IR o 23
£ 60/l/ }IW ’” 1000 §
0 s 800 =

2 4 6 8 10 12 14
Displacement measured by
DDFI(X632.8nm/2)

(=]

B 5 AHALFGIR B A B4 R
Fig. 5 Measuring result combining phase and

optical intensity
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