$39% HS5H
2012 4£ 5 A

Hi Mo
CHINESE JOURNAL OF LASERS

Vol. 39, No. 5

May, 2012

BE

5

1 ARG 2T K HOAH A 20 AT FFAIE 20 BT
kg TTE ATA £%4° 548
(o

N
VLI Ko B2E g . VL8 BHYL 212013 )
VLI R AU A 58 » Y195 SV 212013
25 11 40 R 1) TR 1 5 A B A I R
FFEAEE —E WA,
AiE 38 33 A0 57 43 A7 FAE 5 40 2

[ 2 F AR i B 22 55 v A o A L i I RS

ARTE LT 40 M Y S AOWL 25 T TR A5 B T S M K R . T 0 I El T RO A A S AR R T R R A A S T T Y N
ST T 5 S FLAN M Y G AL L T A

XER B

mER BEL

2

s A0 N 5

CRIUN

A T L 'ﬁ%ﬂ@ﬁﬁ’]ﬁﬁ(%ﬂﬁ?éﬁmﬁf% SE BT E
FESES

Gy Y VAR €5
I 1 R P40 B AR 5T T LA A 4 A
DG R 43 BT . R IR A I A AR 6 R e B L AR AL 43 A AR AE AN AU ) T R I
Al A TE E .
FUR 5 S 2 A5 70 5 57 43 A FEAIE
04363 R331.1+42 XEkERIRES A

doi:

10.3788/CJL201239.0504001
Study on Phase Characteristics of White Blood Cells and
Their Optical Models
Xu Yuanyuan' Wang Yawel

Yue Quwei

Jin Weifeng® Jiang Shouwang®
Bu Min' Shang Xuefu'
' School of Science , Jiangsu University, Zhenjiang, Jiangsu 212013, China
Abstract i

2
Li Cuihong
School of Mechanical Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China

Identification and analysis of five different types of white blood cells (WBCs) have a very important
OCIS codes

application in many fields, such as clinical medicine and life science. In recent years, the digital phase microscopy

1
techniques of red blood cells are remarkably expanded in their observing application. However, due to special optical

phase structures of WBCs, the techniques of phase microscopy have difficulty in studying them. Based on this, the
analysis of optical characteristics of five types of WBCs is done, and optical models of them are built in this paper
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Distribution characteristics of WBCs under these phase models are obtained with numerical simulation techniques. It
170.0180; 170.1530; 120.5050; 330.7326

100.1160; 100.2960

is found that phase distribution of WBCs is not only related to interference, but also to the scattering of nucleus by
distribution characteristics of phase

analyzing the relationship between phase distributions and classifications of them, but it has certainty to some extent
microscopy; white blood cell; identification; optical model
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Fig. 1 Morphological structure of five different

types of white blood cells
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Fig. 2 Typical optical models of white blood cells in the system of VirtuallLab. (a) Without nucleus; (b) a cylindrical

nucleus; (c¢) a spherical nucleus;

(d) dual transverse cylindrical nucleuses;

(e) dual lognitudinal cylindrical

nucleuses; (f) dual lognitudinal cylindrical nucleuses without cytoplasm
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Fig. 3 Phase distribution. (a) Virtual simulative longitudinal result; (b) virtual simulative lateral results;

(¢) experimental result of polystyrene
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Fig. 4 Phase distribution of white blood cell with a cylindrical nucleus. (a) Longitudinal distribution;

(b) lateral distribution
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Fig. 5 Phase distribution of white blood cell with a spherical nucleus. (a) Longitudinal distribution;

(b) lateral distribution
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Fig. 6 Phase distribution of white blood cell with dual transverse cylindrical nucleuses. (a) Longitudinal distribution;

(b) lateral distribution
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Fig. 7 Phase distribution of white blood cell with dual lognitudinal cylindrical nucleuses. (a) Longitudinal

distribution; (b) lateral distribution
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Fig. 8 Phase distribution of dual lognitudinal cylindrical nucleuses of white blood cell without cytoplasm.

(a) Longitudinal distribution; (b) lateral distribution
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Fig. 9 Phase distribution with linear superposition. (a) Longitudinal distribution; (b) lateral distribution
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