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Analysis of the Polarization Dependence of Multiple Backscattering Light from

Red Blood Cell Suspensions

Masahiro YAMANARI, Yoshiaki YASUNO, Toyohiko YATAGAI and Masahide ITOH

Institute of Applied Physics, University of Tsukuba, Tennodai 1-1-1, Tsukuba 305-8573

The polarization dependence of multiply backscattered light from suspensions of red blood cells
diluted with saline and one with additional salt are analyzed. To investigate the polarization
dependence, backscattering Mueller matrices of suspensions are obtained from 36 spatially
distributed images of backscattered light intensity with different combinations of incident polari-
zations and detection analyzers. The spatial dependence of the degree of polarization of back-
scattering for linearly and circularly polarized incident light are analyzed with the Mueller
matrices. To compare the degree of polarization numerically, the relationship between the degree
of polarization and the normalized positions on the suspensions by reduced mean scattering free
paths are investigated. The results show that the decay of degree of polarization along the
distance from the incident point are almost same with or without additional salt when linearly
polarized incident light is used, while different properties are observed with circularly polarized
incident light.
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Fig.1 The schematic of an optical setup for Mueller
matrix detection. LP: linear polarizer, HWP: half wave
plate, QWP: quarter wave plate.
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Fig. 2 The definition of local and global coordinates.
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Fig. 4 Backscattering Mueller matrices of the suspensions of red blood cells. The images
are of the suspension diluted with saline (a), and of additional salt (b).
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(c) — (d)

Fig.5 Degree of polarization (DOP) of the suspensions of
red blood cells. (a) is DOP of red blood cell suspension
diluted with saline for linearly polarized incident light. (b)
is DOP of red blood cell suspension diluted with saline for
right-circularly polarized incident light. (c) is DOP of red
blood cell suspension with additional salt for linearly
polarized incident light. (d) is DOP of red blood cell sus-
pension with additional salt for right-circularly polarized
incident light.
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Fig. 6 Degree of polarization (DOP) along the vertical
center line in Fig. 5. (a) is DOP for linearly polarized
incident light, and (b) is DOP for right-circularly polarized
incident light. Solid line: of the suspension of red blood
cells diluted with saline, dotted line: of the suspension with
salt added. The shadowed areas must be neglected because
of a hole of a mirror and saturation of a CCD camera.
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Fig. 7 Degree of polarization with horizontal axes nor-
malized to mfp’. Other parameters are the same as Fig. 6.
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