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Measurement of bubble diameter in a prism based on far-field interference

LI Jian-min' ,WANG Yun-fen” ,TIAN Ye' ,NIU Zhen-feng',
LIU Wei-dong' ,HAN Bing' ,LIU Yu' ,MA Yan-Ii'
(1. Department of Physics, Hebei North University, Zhangjiakou 075000, China;2. Department of Machine, Hebei Institute of
Architectural Civil Engineering, Zhangjiakou 075024 , China)

Abstract; In order to measure bubble diameter in transparent solid materials,the bubble diameter in the prism is measured
by means of far-field interference. Wheu parallel laser beam is irradiating the bubble in the prism, circular interference fringe is
produced in the far-field. It is analyzed based on the far-field theoretical model. The interference fringes outside the prism is
measured with spectrometer and a set of data of angle position of iuterference fringes is obtained and converted into the angle
position of interference {ringes inside the prism according to Snell’s law and then bubble diameter is calculated with computing
software MATHEMATICA. The results showed that the relative error is 0. 2% , the measured diameter direction is incident laser
beam direction and the demand for the bubble locgtjonover platform is not strict. When appropriate change in measurement

method is made,the bubble diameter of transparent mediim in other shape can also be measured. The result 1s helpful for studying

the shape of the bubble in a transparent material.
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Fig. 1 Diagram of bubble far-field interference
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Fig.3 Interference Iringes in the telescope
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Table 1 Angular position of interference {ringes
normal direction left 50 left 40 left 30 left 20 left 10
148°10'0" 188°32'0" 184°26'0" 173°18'0" 163°57'30" 155°37'0"
0 right 10 right 20 right 30 right 40 right 50
147°58'0" 140°52'0" 134°8'30" 127°41'0" 121°22'0" 115°7'30"
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Table 2 Incident angle of interference fringes

normal direction left 50 left 40 left 30 left 20 left 10
0° 26.352° 19.935¢ 14.170° 9.024° 4,286°
0 right 10 right 20 right 30 right 40 right 50
-0.115° -4.200° -8.029° -11.636° -15.062° -18.316°
Table 3 @ values of interference fringes
50 Qo Qo Qo @0 @ @0 Qg @30 Qo @50
28.176° 24, 968° 22.085° 19.512° 17.143° 14.943° 12.900° 10.986° 9.182° 7.469° 5.842°
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Table 4 Calculated values of the bubble diameter

No. ordinal d/mm d,/mm
. Doy =0.1531 Do =0. 1528 D 9.0 =0. 1530 Dooo =0. 1528 Dyoo =0.1526 o o
Do =0. 1521 Dyopo =0. 1527 Do =0. 1535 Disoso =0. 1516 Dyg1sp =0. 1535 '
D .5 =0.1529 Doy =0.1529 Dy 0 =0.1529 Dy =0.1527 Do =0.1523
20 0. 1527
Dy =0. 1524 Do =0. 1531 Do =0. 1525 Do =0. 1525
D gy 20 =0. 1529 D0 =0. 1528 D0 =0. 1528 Dgo o =0.1525 D, =0. 1525
30 0.1527
Dyo =0. 1528 Dyo =0. 1526 Dppssp =0. 1528
D .10 =0. 1529 Do =0.1528 Doy no =0. 1526 Dopo =0. 1526 Do =0. 1527
40 Q. 1527
Doap =0. 1525 Dyjoso =0. 1528
Dogo =0.1529 Do =0. 1526 Doy =0.1526 Doy =0.1527 Dogo =0. 1525
50 0. 1527
Doy =0. 1527
60 D0 =0. 1527 Doz =0. 1527 Doag0 =0. 1529 D gp.u0 =0. 1525 D youso =0. 1526 0.1527
70 Do =0. 1527 Do =0. 1528 Dago =0. 1526 D o5 =0. 1527 0.1527
80 Dosg130 =0.1528 Dyyoup =0.1526 D150 =0. 1527 0.1527
90 D540 =0. 1527 D o150 =0. 1527 0.1527
100 Dyso.50 =0- 1528 0.1528
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