57 12 2008 12 Vol.57 No.12 December 2008

1000-3290/2008/57 12 /7641-09 ACTA PHYSICA SINICA (©2008 Chin. Phys. Soc.
*
12 1 1 1 2 1
1 518060
2 518060
2008 3 23 2008 8 29
CCD

PACC 4225H 4230

* 60627003 06CXTD009
200854 .
F E-mail jlqu@szu.edu. cn



57

7642
CCD 1 20°
_1+§26Xp w1+ )1 4
A
¢ =5,
Tw,
10 R (A ) wa(z) [;Apzi
Z. = — 5+ .
, wlSP 2 =y )Pl Wi (14 )
[d(pd) ZJdee[(p(] -p - Z) 5
x C(p 2)I.(p z)&'pdz 1 CCD
1.(p z) Ly
clp 2) Fu. oo L 6
RMS — .
1% P4 . Vv 3+ 2§3
2
z, CCD _ Twy
A=
2 2 AZC
p(p.) = 1,(p)* - 1,(p,) Co=—5
Twy
0.612
wy ="
NA
Rdet(Ap Zc) =[Fdet(l’d -p - z(,) ONA
x Fu(pi—-p+0p —z)dp 2 3
Ao =lp-pl.ccD '
DM LB2
D(py) = I, 202J Ry (Ap z.) Fu(2p 0) dAp
3
1 )
Fa RMS Stabilite2017 488 nm.
V D(pd)
Fo(p 2)=Fy p z
CCD
N

~
-
B AT

Rk Es

L, Ly gegtf L

e

i

L,—Ls



12 7643
40
0.65
CCD
CCD
CCD
4 3 3
CCD
4.1.
180 | (@)
G 120 1500. o 120]
b
K~}
h
2. 60 |
0 L ! L L
(a) 400 800 1200
BEH
(b)
it
b
K~}
0 L 1 L L 1 ! ij\
0 400 800 1200
BEH
180 0 . . ,
L (b) 0 400 800 1200
L BEE
120 F '
3
% I b
& -
an |
60
ﬁ‘ CCD
0 L 1 1 L L .
0 400 800 1200
BEH
2 G =120 1500

a 6G=120 b G=1500



7644

4b—d
N N 2412 . 4.d 9
I I,
Irysi = tz:; _ (IZ:; ) ] 7
N N?
N u 24 12
S (5= (> 0) )
Ipne = | iz sl 8
2N
al 1”2
PO AR A
Iy = | =1 9
2N
N I; i
4
4 a N
5
4 a b
7 c 8 d 9
5 N
N 70 80 90 100 120 4
N 2.
=80—90 CCD

120 ms 30 mW



N
60 g N=70 h N=80 i N=90 j N=100 k




e

'l
’ »
a'
’

B

4

%3

i

30 80 pm
80 pm b




12 7647

7 z.=05 10 pm a z,=0pm b z.=5pm
¢ z,=10 pm d z,=0 pm e z,=5pm f z,=10 pm

8 z.=05 10 pm a z,=0pm

b z,=5pm ¢ z,=10 pm d z,=0pm e z,=5pm f z,=10 pm



7648

57

50 pm 100 7
30 40 80 pm
488
nm
6 6a ¢
e g i k z, 30 80 pm
5.

80 pm

CCD
200 ms 30 mW 5
pm 70

1 Tang Z L Liang R' S Chang H S 2000 Acta Phys. Sin. 49 1080 in 5
Chinese 2000 49 1080 6

2 Wilson T Sheppard C J 1984 Theory and Practice of Scanning 7
Optical Microscopy New York  Academic Press 8

3 Neil M A A Squire A Juskaitis R Dastiaens P T H Wilson T 9
2000 J. Microsc. 197 1

4 Neil M A A Juskaitis R Wilson T 1997 Opt. Lett. 22 1905 10

Walker J G 2001 Opt. Commun . 189 221

Somekh M G See C W Goh J 2000 Opt. Commun. 174 75

Jiang S H Walker J G 2004 Opt. Commun. 238 1

Jiang S H Walker J G 2005 Opt. Commun . 256 35

Shi Y B Chen C L2007 J. Hebei Polytechnic Univ. 29 136
2007 29 136

Ventalon C Mertz J 2005 Opt. Leit . 30 3350



12 7649

Study on wide-field fluorescence sectioning microscopy
based on dynamic speckle illumination ™

Lin Hao-Ming' > Shao Yong-Hong'  Qu Jun-Le' ©  Yin Jun'  Chen Si-Ping®  Niu Han-Ben'
1 Key Laboratory of Optoelectronic Devices and Systems of Ministry of Education  Institute of Optoelectronics
Shenzhen University ~ Shenzhen 518060  China
2 Key Laboratory of Biomedical Engineering  Shenzhen University ~Shenzhen 518060 China
Received 23 March 2008 revised manuscript received 29 August 2008

Abstract

In this paper we present a novel wide-field fluorescence sectioning microscopy in which speckle patterns are produced on

the sample for illumination. The speckle pattern is dynamically changed and a sequence of fluorescence images of the sample is

recorded with a CCD camera. Due to a large variation of fluorescence intensity of the in-focus light compared to that of the out-

of-focus light special processing algorithms can be used to reconstruct the sectioned fluorescence image. We calibrated the

system and studied the effect of the reconstruction algorithms on the system performance. Fluorescence sectioned images of a few

biological samples were obtained. Our experiments showed that this wide-field fluorescence sectioning microscopy can be used to

optically section tissue and has potential applications in the clinics.
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