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Research on laser scanning confocal fluorescent microscopic system

Zhang Ping, Wu Zhen, Xiang Jiying
( Dept. of Optoelectronic Engineering, HUST, Wuhan, 430074)

Abstract: The laser scanning confocal fluorescent microscope has the feature of high longitudinal
resolution power and can provide clear 2 dimension or 3-dimension medical image . The purpose of this
paper is to introduce the optical design, imaging principles and key points of design of the laser scanning
confocal fluorescent microscope system. To achieve high quality imaging, it is important to realize the pre-
cision laser optical scanner and optimize the design of imaging components.
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Table 1

optical component
Ar*  laser, made in
Nanjing 772
collim ating system
mirror scanning angle
convert objective lens

objective 12

collecting lens

pinhole
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specimen
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Main parameters of optical path

characteristics and parameters
multiple spectrum output> 25mW , ray diam eter 0. 8mm
single spectrum output> 12mW, diverging angle 1 mrad
M= 5X,f l,= 16mm, f
a= £4.6
U= 6.3X, F oy = 40mm, [y = 12mm, Doy = 1~ 2mm
40 objective, f/ = 6.85mm, NA= 1.0, 2y= 260x 260Hm,
100 obje(:tive,f/ = 2.84mm, NA= 1. 25,2y = 100x 100l m
feor = 60mm, 40mm

diameter less than airy dise

’
p = 80mm

col col
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Fig. 3 Schematic diagram for

rays reflect on mirror

3, :
D= y-*tg2a= (L- x/tg2a)tg2a (1)
, x= R- R-*1g(45- a) (2)
(1) : D= L *tg2a- R[1- tg(45 - a)]
= [1- 1g(45—- )] *[L/(1- 1ga) - R]
= tg2a(L - R+ Riga) (3)
a ( +4.6°), tg2a=2tga, D= 2(L- R+ Riga)tga (4)
D= 2R[tga+ (L- R)/(2R)]*~ (L - R)*/(2R) (5)
(5 ., L R D \
Dumin= 2Rtg®a= 2R(tg’4.6°) = 0.01295R (6)
(3) , D R , R=36mm ,D

, Dmin= 0.01295R = 0.466n{m ,) (7)

4 , X y
a b,
e,d b ,
Qx, Q, ( xi,
yi)o v G
yi= digay (8)
Yi Fis.4 Dagmm for distortion analysis of scanning system
xi= ( d*+ yit+ e)tga (9)
(8) (9) :xi= d(1+ ecosa,/d)(tga/tgay) (10)
& a O a, ,x; a=0 |«
€= (xe— Xig)/xi0= (1= cosa,)/[(1+ e/d)cosa,] (11)
, 0 0 4.6, ¢ 36mm ,d

d= 15.6+ 44.8+ 12= 72.4mm
e= (1- cosd. 6°)/[(1+ 36/72.4) cosd. 6’]= 0.0025mm
2 8 2
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2 EXQ%‘ ‘%‘ 9 ’f)C‘ijﬂ(TI' Table 2 T ransverse resolution comparkon of confocal and nomal microscope

wave length
numerical aperture

488nm 550nm
2
normal confocal normal confocal
1 0. 35K 0. 21k 0. 341 0. 241
(407/1.0, 100/ " " " "
1. 25( oil) 0. 24Hm 0. 17Hm 0.27Mm 0. 1%m
1.25),
Table 3  Longitudinal resolution of , 2 3
confocal microscope
( 0)
wave length
num erical aperture ) ’
488nm 550nm
2 o
1 0.344m  0.3%m
2
1. 25(oil) 0.32lm 0.3 m
2
, M
M =M xM x M (12)
—5.(‘), , s
1 wgnl.2
0.8 —~gel}. 4 . M 1
: wwgal). 6 X
o N L5, 40
N SGaa X x
0.2 100", 40 ,
0o
0 8 16 24 17Hm
c- V,= 10
’ 26Hm, 100°
Fig. 5 Normalzed axil intensity response for pofnt ahd area detector respectively 344m 514m
[374]
, OTF,
5 € ( ) Vd

( ), ) ,
V= 2Nlxsina/ A W = 2Tysina/ A u = Wzsin*a/ A

(1) Va= 0.0 Viz 6.0, Va= 6.0 (e=0)
9 (2) 1) D)

e . (3)
Va=6.0,& 0.4, V4= 10, & 0.5
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LiNbO, ™
BPM .

Analysis of characteristic for proton exchange
Ti: LINbO; TM- pass polarizers

Feng Ying, Ji Jiarong
(National University of Defense Technology, Changsha, 410073)

Abstract: A novel method to fabricate T M-pass polarizers introducing proton exchange regions

adjacent to Ti LiNbO3 waveguide has been presented. A two dimension BMP has been used to obtain

the characteristics of the T M-pass polarizer, w hich depend on the length, width and gap of the proton ex
change region. The results of t he design calculation were given. The extinction factor of 51dB w as realized
for T M-pass polarizers.
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