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Abstract .
images of a sample along both axial and lateral directions. The variations of the interference

Standing wave total internal reflection imaging technique can obtain high resolution

patterns with incident condition of excitation light as well as refractive index of medium, and the
differences between standing evanescent wave and standing propagating wave are theoretically
investigated. The analysis shows that when contrast of the evanescent interference pattern is 1,
optimal point spread function (PSF) can be obtained. Due to the narrowed FWHM of PSF, the
lateral resolution increases with the decrease of period of the evanescent interference patterns.

However, the intensity of PSF side bands increases, which will lower imaging quality.
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Fig. 1 Two beam falling on to the interface of two media with different incident angles. (a) Incident plane of beam 1 makes

an angle —¢ from axis x, (b) Incident plane of beam 2 makes an angle ¢ from axis x
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Fig. 2 Comparison of coordinate z'y’z with zyz
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Fig. 3 Comparison of coordinate z”y”z with zyz
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Fig. 4 Graphs of evanescent wave interference patterns. (a) Periodicity is 188 nm, i.e n; =1.51; (b) Periodicity

is 118 nm, i. e m; =2. 4 (parameters: n, =1.33, $=5°, ,=70°, 0, =80°, a=p=45°, A, =A,=1)
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Fig. 5 Comparison of point spread function of conventional
microscope with effective point spread function after
modulat. (Parameters: $=5,6 =6 = 70", A, =
A, =1,1=432 nm,NA=1.2,m =1.51)

ol B O B I Y8 R i O AT DA SE B & MU 4y BT

B, FERIIMIHE R ETE—4E % T 415
B, MR T W HRERTE = Jria, W = J5 1w R, y
J5 1) B R R BB BAR R R AR 5 SR T ¥ Ak B B A
TET B J7 18], WP A T 1) (] B0 3780 1
4.1 yHAERRT BEEHEI

TE5E 3 WHhIME R AR BAS KM TE R
B R T3 S BU R X L BE K AN Rl 3% f e 4 T
REMAR ST BEE. B 6 FEH T y=0.65,
0.8,1 =MIEM TSP K. ATLLES], 44X
B BE v BB, X B B 7R R R BB AR 0 R R 2
e R B, I HF WM R E R B/, X
y= 1B B ST R R B B ALY .
4.2 THEYAPENERST REHHZMN

B 7 fpE 8T T A 80 43 7 188 nm,
158 nmA1118 nmf CWf B /Y 7y 437 H 1. 51,1, 8 A0
2.4 BB RSP REEL AT UFRH, EAFAN
I EIEIES NS TR R g b L



540 it % ¥ R 24 %
1.0
09 5]
0.8 =TT 7
L0 e A N B Ry h
L0 B R R A b
I § TR S S S -
L S S S -
L e e S HTR -
1 T -
L e - .
0 I T T : &
-300 -200 -100 0 100 200 300 (_)400 200 0 200 200
x/nm x/nm

Fig. 6 Effectrive point spread function with g=0. 65,0. 8,1
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Fig. 7 Effective point spread function
of n,=1.51, 1.8, 2.4
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Fig. 8 Conventional: imaging of two point objects by conventional fluorescent microscope; standing wave: images of two

point object by standing evanescent wave fluorescent microscope. (paramenters: $=5,6, =6, =70°,A; = A, =1,
A=532 nm,NA=1.2, n,=1.51)
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Fig. 9 Conventional: imaging of two-point object by conventional fluorescent microscope; standing wave: images of two-

point object by standing evanescent wave fluorescent microscope (parameters: $=5",0, =6, =70°, A, = A, =1,
A=532 nm,NA=1.2, n, =1.80)
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