52 12 2003 12 Vol.52 No.12 December 2003

1000-3290/2003/52 12 /3014-06 ACTA PHYSICA SINICA (©2003 Chin. Phys. Soc.
*
201800
2002 11 16 2003 2 25
p S
S
PACC 0760P 0340K 0760F
1. > .1997 Pierce °
GFP
21
45
TIRFM
TIRFM TIRFM
100 nm . 67
TIRFM .
10 2.
.1995 Yanagida TIR-
FM
11996 Moerner
" 01DJGKO18 60078025

2002CB713808



12 3015
A Z
(@
n, sin 8, = n, sin g, 1
ny
n,
1
8
A Z
exp — it, = exp[ - iw( r - %ﬂg)] )
2
3
xexp[(_ﬂlﬂ_l)- z] 2
V2 n
v, n=ny/n;. 2
x
z
2
z b s
— -1 3.1. E// P
d — 2( sin 6i 1)
@ 7L2 EI// i
-1
A in2 k
_ %o ( sin” 0, ~ 1) 3
27{”2 n2
E. = - E cost,
E' = Ei// sind,
E -
k' = ksin0,
k' = kcos0,
.
8
p
| . nlcosl, — iy sin’0, — n’
7= . /3 3
n cosf; + i/ sin" 0, — n
E. = E' cosl,
3. E. = £ sin0,
E. =0
k', = ksin0,
k% = - kcos0,
2 x-z k', =0. 5

-y




3016 52
H = «/Ek x E i 26'
cos, =i | T, 1
n
H =0 11 10
i 2cos0, ,
H =0 E = o _E 12
H; _ «/?IE'// 6 cosf; + 14/ sin"0, — n
H =0 i
Y
H. =
Hi = — ElEr//. 7 4.
E. + E. = E'
E, +E, = E| .
H, +H, = H, 9
Xy
E'. = Ey+ E cos0, 2=0  z=dy 0
9
2i/sin’ 0, — n’ -
=-— e 2E'// cosl, A iy
n-cosd, +iy/sind; — n F = ‘J'¢Z.QZ.CZ-I‘Z0idZ
l cosl. )
E, =0 8 13
I' Z 6, =100, exp - Zldy 0, 14
1
E = —k x H A VA
Ve ’ ;
C Z I' 7 0,
V4
7 A,
1 Ve L :
Etz ZiH[v = - El//+ E'// A.
V€ VvV €& 10
cosl,
_ 2ncos, K, 9
n*cosl, + 1m
i i ¢ Z - a /Z = ¢' a 0
deff 0i
P C7Z =C 13
d,
F =KJ r oz 9 dz
X z x z 0
. TC A
1 —_— — ! . .
2 K _cosb’i?s a- C. 15
x-z
3.2.E | s As
10
£ g ¢
8 3 #ab 11
5 2n,cosl, ; 10 #“” 0 ¢ =px+ my + p1z

~ nycosl; + nycosl, -
cosl, 0,

sind,

sind, =

= sind cos$x + sin0’sindy + cosl'z .

E' =qakFE'



3017

12
4 p
=0 0=mx
z . 0=m/2
-y
> x ¢
T 3w
$=0 = t=7 3
p
3 z X
Ety :ayEt
1.1
E. =aE'. .
E 5
ab 2 2 1
=g al” = a oy e o a; | oo
16 # i,
F =KJ77- I' Z 0, d2dQ i
d =sinddodé. 17
g ¢
d
Fo ¢ = KJ - 1 Z 6, d2. 18 i
. a,
p
7]:|;/w' al” =1 po a, + g oa, I
2 2
= pa, "+ pa, . i
a, 1
g ¢
1 -
Fp 0 ¢ =KJ 2ot + pa | [ .."- : 4 " Hi
100, (—i)dz. 19
% ! eXp deff 4 p
S a b
ab 2 2
n=1pu" e, I” = pa,
0 ¢ 5 .
/ 2 V4
F, 0 ¢ = KJ pma, - 106, exp(—deﬂ)dZ. 6=2 4= 9=% ¢=3§
20
4 5 8i=700 y

n=n,/n =0.86 A =532 nm



3018

52

Born M Wolf E 1999 Principles of Optics Tth ed London Cam-

Reichert W H  Truskey G A 1990 J. Cell. Sci. 96 219
Sund S E Swanson J A Axelrod D 1997 Biophys. J. 77 2266
Dickson RM  Norris D] Moerner W E 1998 Phys. Rev. Leit. 81

5.
TIRFM
-p
z TIRFM
zZ
-y
S S
y

1 Takashi ' Yoshle H Moklo T et al 1995 Nature 374 555 8
2 Dickson R M Norris D J Tzeng Y L et al 1996 Science 274 966 bridge University Press pp49—54
3 Pierce D W Hom-Booher N Valt R D 1997 Nature 388 338 9
4 Yoshikazu S Tomomi T Kazuo S et al 2002 FEBS Lett . 512 235 10
5 Axelrod D 2001 Traffic 2 764 11
6 Ha T Enderle T Chemla D J 1996 Phys. Rev. Lett. 77 397 5322
7 Ha T Glass ] Enderle T et al 1998 Phys. Rev. Lett. 80 2093


Absent Image
File: 0


12 3019

The influence of polarized light on fluorescence emission
in total internal reflection microscopy *

Wang Chen Yuan Jing-He Wang Gui-Ying Xu Zhi-Zhan
Shanghai Institute of Optics and Fine Mechanics ~ Chinese Academy of Sciences Shanghai 201800  China
Received 16 November 2002  revised manuscript received 25 February 2003

Abstract
Based on Maxwell equations we have discussed the different evanescent fields made by excitation with different polarized
incident fields and their influence on fluorescence emission. Our analysis showed that the incident light of p-polarization produc-
es an ellipitically polarized evanescent field at the same time the incident light of s-polarization produces a pure s-polarization
evanescent field. The probability of the excitation of fluorescent molecules by an evanescent wave varies with the fluorescent mol-

ecules orientation which will in turn result in the anisotropic fluorescence emission.

Keywords total internal reflection fluorescence evanescent wave polarization

PACC 0760P 0340K 0760F

" Project supported by the Science and Technology Development Foundation of Shanghai China Grant No. 01DJGKO018  the National Natural Science
Foundation of China Grant No.60078025 and the State Key Development Program for Basic Research of China Grant No.2002CB713808 .



