Electron Microscopy
Electron microscope
An electron microscope is a type of microscope that uses a particle beam of electrons to illuminate a specimen
and create a highly-magnified image. Electron microscopes have much greater resolving power than light
microscopes that use electromagnetic radiation and can obtain much higher magnifications of up to 2 million
times, while the best light microscopes are limited to magnifications of 2000 times.
1. Transmission Electron Microscope (TEM)
The original form of electron microscope, the transmission electron microscope (TEM) uses a high voltage
electron beam to create an image. The electrons are emitted by an electron gun, commonly fitted with a
tungsten filament cathode as the electron source. The electron beam is accelerated by an anode typically at
+100keV (40 to 400 keV) with respect to the cathode, focused by electrostatic and electromagnetic lenses, and
transmitted through the specimen that is in part transparent to electrons and in part scatters them out of the
beam
2. Scanning Electron Microscope (SEM)
Unlike the TEM, where electrons of the high voltage beam carry the image of the specimen, the electron beam
of the Scanning Electron Microscope (SEM) does not at any time carry a complete image of the specimen. The
SEM produces images by probing the specimen with a focused electron beam that is scanned across a
rectangular area of the specimen (raster scanning). At each point on the specimen the incident electron beam
loses some energy, and that lost energy is converted into other forms, such as heat, emission of low-energy
secondary electrons, light emission (cathodoluminescence) or x-ray emission. The display of the SEM maps the
varying intensity of any of these signals into the image in a position corresponding to the position of the beam
on the specimen when the signal was generated. In the SEM image of an ant shown at right, the image was
constructed from signals produced by a secondary electron detector, the normal or conventional imaging mode
in most SEMs.
3. Reflection Electron Microscope (REM)
In the Reflection Electron Microscope (REM) as in the TEM, an electron beam is incident on a surface, but
instead of using the transmission (TEM) or secondary electrons (SEM), the reflected beam of elastically
scattered electrons is detected.
4. Scanning Transmission Electron Microscope (STEM)
The STEM rasters a focused incident probe across a specimen that (as with the TEM) has been thinned to
facilitate detection of electrons scattered through the specimen. The high resolution of the TEM is thus possible
in STEM. The focusing action (and aberrations) occur before the electrons hit the specimen in the STEM, but
afterward in the TEM.
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