Electron microscope

In principle, an electron microscope is an (electron) analogue of an optical (photon) mikroscope. Optical lenses
are replaced by electromagnetic lenses, and instead of photons, electrons are used to examine the object.
Resolution and maximum usable magnification of optical microscope are limited by the wavelength range of visible
light. It is true that the smallest distance between two objects that can still be recognized under a microscope is
half the wavelength of the used light radiation. The physical limit of the resolving power of an optical microscope is
thus less than 200 nm, and the maximum useful magnification of a microscope with high-quality optics and an
immersion objective does not exceed 1500%. The wavelengths of accelerated electrons are many orders of
magnitude smaller than the wavelengths of visible light photons. Therefore, the electron microscope has a much
higher resolution and can thus achieve a much higher magnification (up to 1,000,000x).

A2 For more information see Limit of resolution of optical microscope.
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Overview of types of microscopes
Types of microscopes

= TEM transmission electron microscope - stationary pack of electrons, detection of electrons passing through
the sample (TE) on a fluorescent screen or detector.
= SEM scanning electron microscope - moving pack, imaging the sample surface using reflected secondary
electrons.
= SPM scanning probe microscopy is a complex of methods designed to detect the surface structure on atom
level resolution.
= AFM atomic force microscopy is based on mapping the distribution of atomic forces on the sample
surface. These forces are mapped by closing the apex closer to the surface, creating an attractive or
repulsive force that causes the beam on which the apex is attached to bend. This bending is scanned by
a laser sensor. The advantage of the AFM method is the possibility to study both non-conductive and
conductive samples.
= STM scanning tunnel microscopy is one of the SPM methods. Its principle is based on quantum physics. A
current flows between the apex of the electrode and the examined sample due to the tunneling effect,
even if the apex does not directly touch the sample. When moving above the sample, the apex distance
is changed so that the tunnel current remains the same. As one of the few methods, it is able to provide
up to atomic resolution, whilst being quite simple. Compared to other methods (transmission electron
microscopy, autoemission ion microscopy), it does not require demanding sample preparation. On the
other hand, it only provides information about the surface.
= SNOM scanning near-filed optical microscope [1!
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External links

= Pavel Janda: Mikroskopické a analytické techniky - mikroskopie rastrovaci sondou (http://www.njh.cz/seminare
/457865/1270587)

= Mikroskop atomarnich sil pouzit jako atomdrni tuzka umoznujici psani jednotlivymi atomy (http://strediskovedy
.cz/attachment/atomarni-tuzka.doc)

= Nové moznosti zobrazovani jednotlivych atom& pomoci rastrovacich mikroskop@ (http://www.avcr.cz/cs/pro-me
dia/UserFiles/file/aktuality pdf/100104_TZ Novemoznostirastrovacichmikroskopu.pdf)
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