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Measurement method of glass thickness and refractive index based

on spectral interference technology
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Abstract: Based on spectral interference technique, a method for simultaneously measuring the thickness
and refractive index of a glass was proposed. This method used the Michelson optical path to solve the
interference signal received by the spectrometer through a Fourier transform algorithm to obtain the
modulation period of the spectral interference fringe. The modulation period was determined according to
the optical path difference formed between the measuring arm and the reference arm before and after the
glass sample to be tested was placed in the measuring arm, and the geometric thickness and refractive
index of the glass sample can be obtained. The method did not need mechanical scanning delay line and
adopted the improved phase extraction algorithm in the Fourier domain, which improved the anti-
interference ability of the measurement system and the detection speed was fast. The experimental results
show that the thickness measurement accuracy of the glass sample is better than =1 pm, and the
refractive index measurement accuracy is +=5x107".
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Fig.1 Schematic of the Michelson spectral interference
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Fig.2 Experimental optical path diagram for simultaneous
measurement of glass thickness and refractive index

based on spectral interference
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Fig.3 Spectrum of the light source
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Fig.4 Spectral interference pattern corresponding to L;, L,, L; and

the pattern under the Fourier domain
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Fig.5 Phase-frequency curve corresponding to the three-path
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Tab.1 Measurement results of glass CAF2

No. L,/pm Ly/pm Ly/pm T/pm N
1 1200.89 4301.95 2502.25 3000.59 1.433 701
2 1200.16  4301.39 2502.49 2999.06 1.434 246
3 1200.56 4301.88 2502.11 3000.33 1.433 802
4 1200.97  4302.05 2502.01 3001.01 1.433534
5 1200.75 4301.38 2502.05 3000.08 1.433 755
6 1200.24  4301.79 2501.88 3000.15 1.433858
7 1200.36 4301.68 2501.45 3000.59 1.433611
8 1200.76 4 302.33 2502.02 3001.07 1.433 599
9 1200.55 4302.08 2501.92 3000.71 1.433 687
10 1200.68 4301.94 2501.75 3000.87 1.433 564

Mean  1200.592 4301.847 2501.993 3000.446 1.433 736

Standard

L 0.270 752 0.299 483 0.279486 0.592 025 0.000 208
deviation

T2 HEBKTHNEL R
Tab.2 Measurement results of glass BK7

No. L,/pm Ly/pm Ly/pm T/pm N
1 1200.35 1537.89 1737.05 1001.19 1.53606
2 120044 1537.25 1737.04 1000.65 1.53625
3 1200.26 1537.28 1737.35 1000.19 1.53598
4 1200.80 1537.94 1737.04 1001.79 1.53617
5 1200.26  1537.68 1737.05 1000.80 1.53631
6 120041 1537.57 1737.11 1000.87 1.53623
7 1200.17 1537.92 1737.16 1000.93 1.53649
8 1200.08 1537.08 1737.21  999.95  1.536 15
9 1200.68 1537.22 1737.44 1000.46 1.53631
10 120038 1537.15 1737.79 999.74  1.53655
Mean  1200.30 1537.49 1737.22 1000.67 1.53625
j;i?i?;i 0.24 0.34 0.24 0.61  0.0002
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Fig.6 Comparison of thickness measurement and standard deviation

of two glass samples
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