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Modeling and simulation of light scattering information
of blood cell in fluid flow

GUO Yong-cat, ZHANG Xiao-ming
(Key Laboratory of Opto-Electronic Technology and Systems of Ministry of Education, Chongqing University, Chongqing
400044, China)

Abstract: In order to obtain accurate light scattering information of red blood cell in the fluid flow, the scattering
model of red blood cell in the fluid flow was constructed based on the anomalous diffraction approximation and the oblate
ellipsoid. The effect of the variety of body, volume, relative refractive index and orientation angle on the scattering
amplitude was studied. The simulation data indicate that the volume and relative refractive index of different red blood cell
has the prominent effect on the scattering information at small orientation angles. The model was proved by experiments.

This result is helpful for measuring red blood cell fast and accurately and the precise measurement of the cell measurement
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instrument such as flow cytometer.
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Fig.1 Coordinate system used in the calculation of the light scattering of

oblate ellipsoid red blood cell
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Fig.2 Oblate ellipsoid red blood cell with semiaxes a and b illuminated

by the incident light intensity
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Fig.3 Scattering amplitude distribution & scattering angle for oblate el-
lipsoid
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Fig.4 Comparison of the scattering amplitude distribution with scatter-

ing angle for sphere and oblate ellipsoid model
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Fig.5 Scattering amplitude distribution with the same form and the

different volume
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Fig.6 Scattering amplitude distribution with the different form
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Fig.9 Light intensity & size of red blood cell

W (BEZR Y H0C 0. 1) 45 AR FR EE 1:100000 FCil o Ky
Pc ] e 1 1L 21 240 9 R0 R R T RE 25 ° M I 21 24
AR TS AR 1. 05 ANARAY G BCR , W 58 A
SUIRESCY w) AR ) BI200SM 8l 285 ' B it 47
s,

i1 9 AT LA A FRDREAE (RBUR/ AN 1Y
2T A0 A B 56 A7 AR BOR 22 5, R EE 3 i ]
AT RLAS A 8K A B (35°) , fE/ A JEE (10,
15) PREAR ) 3 A Y10 LA 9, 306 H 7 /DN A J3E 6
A BN R 3 A ST A, ey ok R LA e B O
JEE ST A 3t 53 1 AN ] RN (9 A, 3 -5 T ik Y
HEA R — 8 ELR M E AR, 10° ~90°3E
FEL A, BB 5 © 0l T5C 1 e ) L 202 200 i 7 0 0 A T O K
S, IR A 0 Y SR Ol 9 B RIS A F A2 A
B 10 fr7 , ol LA B st oA i 28 5 = B
Wl N H, X S B T AR G

35001

(o]
o
fend
=]

2500
2000
1500
1000
500
0
SooL— — . . . . .
10 30 50 70 90
scattering angle/(*)

original data

fitting curve
-

light scattering intensity

Fig.10 Light scattering intensity & scattering angle of red blood cell
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