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Dispersion coefficient measuring system of automatic alignment

based on novel mathematical model
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Abstract: Optical glass is the foundation and an important part of photovoltaic technology industry, and
the dispersion coefficient is an important constant which responses performance. The novel mathematical
model was reestablished instead of the traditional dispersion coefficient measurement formula based on
CCD imaging and automatic alignment technique of machine vision in this system. The influence of
refractive index of air was considered for dispersion coefficient measurement accuracy. In the design
process of small multiband collimator, on the basis of adjusting the aberration related to aperture, the
optical path of the light was calculated, which was characteristic sense for aberration in meridian inner
surface, the location aberration was obtained between the ideal image and the actual image, the

simulation of infinity goals was achieved by a small band collimator. Finally, the technique of multiband
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small parallel light pipe, automatic imaging processing and grating angular displacement measurement

were applied in this system. The automatic image alignment of dispersion coefficient measurement system

was designed and high precision measurement was realized. It can know from the accuracy of analysis

that the measurement system is calibrated with the known dispersion coefficient of optical glass, and the

results show that the absolute errors is less than +2.309 3x107°.
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V prism; CCD imaging technique;

parallel light pipe
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Fig.1 Schematic diagram of the V prism refractometer method

measuring the refractive index
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Fig.2 Composition block diagram of dispersion coefficient

measurement system
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Fig.3 Structure diagram of system
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Tab.1 Measurement data of refractive index

Standard Measuring Abso-

Standard Spec- block ” lute
block  trum o true b0y the average error
value " E-06

d 1510385 1487566 -9352 14875641 -1.9

Lowslot  p o <15063 1492352 —9672 14923541 2.1
S-FSL5 2127905 L : :
C 1507920 1485421 -9224 14854190 —2.0
d 1647780 1625868 -8983 16258669 -1.1
In the
gr(s)ove F 1661343 1638255 -0462 1.6382534 ~-1.6
TIMI
C 1642163 1620734 -8794 16207327 -1.7
d 1754807 1.723472 —12864 1.7234738 1.8
High
sdotS—  F  1.774481 1.736927 -15355 1.7369281 1.1
BAH28

C  1.746989 1.717863 -11929 1.7178614 1.6
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Tab.2 Measurement data of refractive index

True value
V prism of the Measuring
Absoluty
Standard seat standard the average sotute
error
block dispersion block dispersion E-06
coefficient  dispersion  coefficient
coefficient
Low slot oo 595403 70.121820 O-121820 0.7
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Fig.8 Diagram of dispersion coefficient measuring system of

automatic alignment
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Fig.9 Interface diagram of measurement
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