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Measuring the Refractive Index of Liquid in Containers with an
Optical Low Coherence Interferometry

LI Zhenyang, XIANG Huazhong, ZHENG Gang, CHEN Minghui, WANG Cheng
(School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: A method for measuring the refractive index of liquid in closed containers with an optical low
coherence interference was proposed. The broadband low coherence laser diode light source and
improved Michelson interferometer were used in the experiment. A container with liquid to be measured
was placed in the optical path of a measuring arm. When the optical paths of the reflected light from the
front and rear walls of the container were equal to the optical path of the reflected light from the
reference arm respectively, interference would occur. The alternating interference signal was obtained
by using a single photo-detector. By calculation, the optical path difference between the front and rear
walls of the container could be obtained, and then the refractive index of the liquid to be measured
would be calculated. The experimental results show that the translation accuracy of the reflector can be
controlled to 5 um within the optical delay line. The accuracy of the refractive index measurement can
reach 10 " orders. The method can be used for real-time non-contact monitoring of liquid concentration

or refractive index in biomedical, food inspection and other fields.
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Fig.1 Measuring system for the refractive index of liquid in a vessel
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Fig.2 Optical interference signal diagram in oscilloscope
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Tab.1 Measured values of common liquid refractive index

AFR I/um L/ym Al/um n ny AR/ %
ZEIRK 8990.0 22 357.0+2.0 13 367.0+2.0 1.327 8+0.000 2 1.3280 0.015
AEAEN 8990.0 23729.0+3.0 14 739.043.0 1.464 120.000 3 1.464 9 0.055
SEHFIN 8990.0 23 746.0+4.0 14 756.0+4.0 1.465 8+0.000 4 1.466 4 0.041
K 8990.0 23 765.0+4.0 14 775.0+4.0 1.467 7+0.000 4 1.468 2 0.034
E S 8990.0 23 769.0+5.0 14 779.0+5.0 1.468 10.000 5 1.468 7 0.041
AL 8990.0 23 777.0+4.0 14 787.0+4.0 1.468 90.000 4 1.469 6 0.048
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