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Inclusion shape’s effects on the effective optical constants
of mixed particles

WANG Xi-ying
(China Aviation Engine Establishment,
Aviation Industry Corporation of China, Beijing 100028, China)

Abstract: Based on the concept of electromagnetic field average, the effective optical
constants of mixed particles containing non-spherical inclusions were studied with Maxwell-
Garnett effective medium theory. The effects of shape scale factors and volume fractions of
inclusions on the effective optical constants of mixed particles were analyzed. The results
show that: a critical shape scale factor has been found in the shape scale factors. When the
shape scale factors is smaller than the critical value, the differences in the effective optical
constants of mixed particles containing ellipsoidal and spherical inclusions increase with the
growing shape scale factor. Otherwise, little effects are shown in the effects of shape scale
factors on the effective optical constants of mixed particles. The value of optical constants
for mixed particles varies between that for the background and inclusions. With the increase
of volume fraction of inclusions, the effective optical constants of mixed particles will ap-

proach to those of inclusions.
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Fig.1 Schematic of mixed particles with

ellipsoidal inclusion
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Fig. 2 Depolarization factors of prolate ellipsoid and
oblate ellipsoid with different

shape scale factors
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Fig. 3 Comparison of mixed particles effective optical constants with different shape scale factors for

prolate ellipsoid black carbon particles
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Fig. 4 Comparison of mixed particles effective optical constants with different shape scale factors

for oblate ellipsoid black carbon particles
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