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Sub-microstructures’ Influences on Cell’s Scattering Prosperities

SUN Du-juan, HU Yi-hua, WANG Yong, LI Le, LI Lei
(State Key Laboratory of Pulsed Power Laser Technology (Electronic Engineering Institute) ,
Anhui Province Key Laboratory of Electronic Restriction, Hefei 230037, China)

Abstract: A cell model, a cellularstroma model and a “cellularstroma & nuclear” model are
presented, which demonstrate three types of biological cells, respectively. By using a FDTD
method, models’ RCS in the far-field are compared, and influences of cell’s sub-microstructures,
including organelles, nucleolus and cellularstroma on its scattering properties are researched. The
results show that cells’ scattering properties are mainly determined by cellularstroma. Light
scattering from cells and propagating in two directions of 20°<{#<{40° and 150°<C0<C180° are
increased by nucleus but decreased by organelles, which distribute randomly, that making
scattering light intensity in all direction more uniform.
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(a) The cell model (b) The cellularstroma model

(c) The “cellularstroma & nuclear’ model

(CI O AN ) B S ) O e
Fig. 1 The cell model, cellularstroma model, and

‘cellularstroma & nuclear’ model
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Table 1 Parameters of sub-constructions in models

Cellulars- Organelles
Nuclear
troma A B C D
r/ym 3.0 8.0 0.9 0.7 0.4 0.1
m 1.4 1. 37 1.39 1.38 1.38 1.42
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(a) The cell model (b) The cellularstroma model

(c) The “cellularstroma & nuclear’ mode

B2 3ANHA Yee THE > EMETEH
Fig. 2 Sketch maps of models’ chips dissected by Yee cells
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(c) The “cellularstroma & nuclear’ model
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Fig. 4 RCS of three models in the far-field
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Table 2 RCS of three models in far-field

RCS(X10* dBsm)
0°~20°  20°~80° 80°~100° 100°~150° 150°~180°

Model

Cell —5.0544—5.9164 —6.6896 —6.750 8 —6.114 2
Cellularstroma —4,977 5—5.922 0 —6.687 0 —6.779 8 —6.102 8
Cellularstroma

—5.006 9—5.9130 —6.6857 —6.7751 —6.104 2
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