682 (42)

FFE F19%FEI0S (1990410 A)

XTHE TS X E > EWHE

WA FEZ -0

BCEPIRIIETEHRE

(1990 48 4 F 17 HZA,

-
T351-01 FDEWER 2-1
1990 4.7 5 0 FI25)

Surface Plasmon Microscope
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A microscope using surface plasmon resonance is described, which images 2-D distributions
of refractive indices and/or surface profiles of samples. By using an attenuated total reflection
(ATR) method called the Kretschmann configuration, surface plasmon at a metal-dielectric
interface can be excited by p-polarized light. At an incident angle, surface plasmon resonance
occurs, and the energy of the incident light is transferred to the surface plasmon to decrease
the reflectance remarkably. The resonance angle is very sensitive to the refractive index of the
dielectric medium. In this microscope, the reflected light at a fixed incident angle near the
resonance angle is magnified through a microscopic objective and its distribution is mapped as
images. This microscope gives the 2-D distribution of the refractive index with high sensitivity,
if the sample is in contact with the silver film. If there is a gap between the sample and the
silver film, the reflectance also depends on the gap thickness. In experiments, bubbles in water

and biological tissues have been imaged.
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Fig. 1 Kretschmann configuration.
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Fig. 2 Reflectance curves for several refractive
indices of dielectric in the system consisting of
a prism, a thin silver film, and a dielectric.
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Fig. 3 Reflectance versus refractive index of
the dielectric at the incident angle of 67.5
degrees for the system shown in Fig. 2.
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Fig. 4 Reflectance curves for several thickness
values of water layer in the four layer system
which consists of a glass prism, a thin silver
film, a water layer, and a dielectric.
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Fig. 5 Contour lines of resonant angle as
functions of the thickness of the water layer
and the refractive index of the dielectric in
the system shown in Fig. 4.
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Fig. 6 Schematic diagram of the surface
plasmon microscope.
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Fig. 7 Optical setup of the surface plasmon
microscope.
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surface plasmon microscope. The observation
region is 1xX1mm?
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Fig. 9 (a) Skin cells of an onion observed by
the surface plasmon microscope. The bright
region in the bottom shows an air bubble. The
observation region is 1X1mm? (b) Skin cells of
a onion observed by a conventional microscope.
The observation region is 0.6x0.6 mm?
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