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Abstract: A method and laboratory system for measuring the volume scattering function (VSF) of water
approaching to 180° were developed based on an off-axis reflective optical path, which overcame the limitations
of the current VSF system in the measurement of backscattering at small angle. The system adopted an off-axis
parabolic mirror to separate the backscattered light at small angle from the incident laser, which reduced the blind
area for measuring the backscattering at small angle. In addition, it could obtain the small angle backscattering
signal within full azimuth angle. The polystyrene standard particles were used for the calibration and validation of
the system. The results show that the calibrated measurement system can provide the measurement of the volume
scattering function of suspended particles in the range of 173°-179.4°, with an angular resolution of 0.01°. The
experimental values of the particulate VSF agree well with the theoretical value calculated from Mie scattering.

This proves the accuracy and feasibility of the system in measuring the volume scattering function of water
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Fig.5 Correspondence between CMOS camera pixel coordinates and

particle scattering angle of measurement system
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Fig.6 Minimum normalized scattering phase function of Submicron (a)

and Micron (b) polystyrene standard particles
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Tab.1 Specification of polystyrene standard particles

used in this paper

Material up/um  PS  op/um  CV<5% n Ny/mL

Polystyrene  0.0965 1% 0.0019 1.97% 1.598 1.82x10"
Polystyrene  0.977 1% 0.0254 2.6%  1.598 1.82x10"
Polystyrene  10.08 1%  0.24 2.38% 1.598 1.82x107

R 2 FRKERE ZHiMER T 2R 8RS R
Tab.2 Scattering coefficient of polystyrene standard

particle suspension solution with different

concentrations
Concentration D=0.1 pym D=1 pm D=10 pm
Dilute 1 pL 0.0634/m 1.67/m 0.1366/m
Dilute 5 L 0.3154/m 8.345/m 0.685/m
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