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Measurement of Bubble Diameter in a Flat Glass

Based on Far-Field Interference
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Abstract A method for measurement of bubble diameter in the flat glass is presentecl. With parallel He-Ne laser
beam irradiating the bubble, circular interference fringe is produced in the far-field. Based on the far-field theoretical
model, the angle position of interference fringes outside the flat glass is measured with spectrometer and converted
into the angle position of interference fringes inside the flat glass according to Snell’ s law and then the bubble
diameter is calculated with mathematica. The measurement results indicate the bubble in the flat glass is ellipsoid.
Suggestion of rapid measurement of bubble diameter is given. Because of far-field interference, the demand for the
bubble location over platform is not strict. The interference caused by Fraunhofer screen diffraction fringes is
analyzed and a completely new method is provided for measurement of the bubble diameter in the flat glass.
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Fig. 1 Diagram of bubble far-field interference
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Fig. 2 Interfernce fringes in the telescope
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Table 1 Angular position of interference fringes
Normal direction 30°13'30"=130. 225°
0 46°49'0" 10 49°6'0" 20 51°29'30" 30 53°57'0" 40 56°32"30" 50 59°20'0
60 62°17'0" 70 65°25'0" 80 68°49'0" 90 72°29'30" 100 76°29'30"
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Table 2 « values of interference fringes
Ordinal 0 10 20 30 40 50 60 70 80 90 100
a/ (") 5. 406 6.136 6.893 7.664 8. 467 9.319  10.204 11.124 12.096 13.112 14.170
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Table 3 Calculated values of the bubble diameter
. . . . . Average
N Ordinal D /mm Ordinal D /mm Ordinal D /mm Ordinal D /mm Ordinal D /mm D/
mm
10 Dy 1o 0.4041 Do 0.4016 Dy 0.4069 Dy 0.4036 D,o—50 0. 3939 0. 3963
Dso—60 0.3935 Dyo—70 0. 3935 Dro—s0 0. 3880 Dgo—90 0. 3877 Dso— 100 0.3898 T
20 Dy 5 0.4027 Dio—3 0.4042 Dso— 40 0.4052 Do 5o 0. 3987 Dyo—s0 0.3937 0. 3961
D5y 0.3935 Dgo—s0 0. 3907 Dy o0 0. 3879 Dso—100 0. 3887 :
30 D3 0.4042 Dio— 10 0. 4040 D5 0.4014 Dy 0.3970 Dyo—17 0. 3936 0. 3963
Dso— 50 0.3917 Dso— 90 0. 3897 D7o—100 0. 3885 ©
40 Dy— o 0. %041 Dio—so 0. '40]4 Dso—so 0.3994 Dso—170 0.3961 Dyo—s0 0.3922 0. 3962
Dso—90 0. 3904 Dso—100 0. 3897
50 Dy, 0.4020 Dy 0.3998 Dsy—7 0.3982 Dy 0.3944 Dy 0.3913 0. 3960
Dso—100 0. 3905
60 D, 0. 4005 Dy 7 0.3988 Dyo—s0 0.3965 D3 oo 0.3933 D100 0. 3910 0. 3960
70 Dy 0.3995 Dio—50 0.3975 Dy 0.3877 Dso— 100 0.3928 0.3944
80 Dy g 0. 3980 Dy 0. 3960 Dy 100 0. 3880 0. 3940
90 D, 0. 3969 D1y 100 0. 3953 0.3961
100 Dy 10 0.3995 0. 3995
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