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:ﬁ]’:c“ve The electron micrograph below
shows a small region of a cell in
a piece of testis. The tissue has

projector been chemically fixed,

lens embedded in plastic, and cut
into very thin sections that have
then been stained with salts of

viewing uranium and lead. (Courtesy of

:ﬁ:g;‘r’a' ohic Daniel S. Friend.)
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The transmission electron microscope (TEM) is in principle
similar to an inverted light microscope, but it uses a beam of
electrons instead of a beam of light, and magnetic coils to focus
the beam instead of glass lenses. The specimen, which is placed
in a vacuum, must be very thin. Contrast is usually introduced
by electron-dense heavy-metal stains that locally absorb or
scatter electrons, removing them from the beam as it passes
through the specimen. The TEM has a useful magnification of
up to a million-fold and with biological specimens can resolve
details as small as about 2 nm.
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In the scanning electron microscope (SEM) the specimen, which
has been coated with a very thin film of a heavy metal, is scanned
by a beam of electrons brought to a focus on the specimen by the
electromagnetic coils that, in electron microscopes, act as lenses.
The quantity of electrons scattered or emitted as the beam
bombards each successive point on the surface of the specimen
is measured by the detector, and is used to control the intensity
of successive points in an image built up on a video screen. The
microscope creates striking images of three-dimensional

objects with great depth of focus and can resolve details down

to somewhere between 3 nm and 20 nm, depending on the
instrument.
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Scanning electron micrograph
of the stereocilia projecting
from a hair cell in the inner ear
(left). For comparison, the
same structure is shown

by light microscopy, at

the limit of its resolution
(above). (Courtesy of Richard
Jacobs and James Hudspeth.)
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