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(Hint. For resolvi
of TEM see Q.1.2)

2. Scanning Electron Micro-
scope (SEM)

The electron gun and lens

system of SEM is like TEM bu its
operation is different.

The specimen 1o be
examined is fixed and dried (by
the technique of critical point
drying; Karp 1996) and then
coated with a layer of carbon and
heavy metal such as gold or gold-
palladium—a process called
shadowing. This step makes
specimen suitable as a target for
an electron beam. SEM is used to
examine the surface of specimen,
i.e., outer cell surface and various
processes, extensions and extra—
cellular materials. SEM provides
a three-dimensional image of a
specimen.

In SEM, an extremely fine
beam of electrons ( 5 to 20 nm in
diameter) is made at 3-30 kV for
scanning a selected area of
specimen. In SEM, the electron
beam does not pass through the
specimen. The condenser lens
focusses a fine electron beam on
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A scanning electron microscope. [

the surface of the specimen. The beam is moved rapidly back and forth by beam deflectors to scan [

the specimen surface. As the electron beam hits the surface of specimen it excites the specimen i
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molecules to high energy levels. Due to the this, secondary electrons are emitted from the metallic

surface. These secondary electrons are collected by the positively charged grid. The collector gives
rise to a flash of light in a solid scintillator. The light output is amplified in a photo-multiplier or
video amplifier. The signal from the grid is transferred to a television tube which scans and forms |
the image on the screen. Thus image formation in the SEM is indirect compared to that inthe TEM. |
The amount of secondary electrons produced depends on the angle of specimen points with the
scanning beam. Surface perpendicular to the beam produces maximum electrons while surfaces at
greater angles release less electrons. Thus, the number of electrons produced depends on the three-
dimensional shape of the specimen surface (or surface topology, i.e., the crevices, hills and pits of
the specimen). Accordingly the image contains bright (which correspond the elevations or ridges in

specimen surface) and darker regions (which correspond to the valleys). These shadows give the
image a three-dimensional appearance.

The resolving power of SEM is comparatively less than that of transmission electron
microscope. It has an effective magnification upto 20,000 times.
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