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Transmission  electron  microscopy  (TEM)  is  a  microscopy
technique in which a beam of electrons is transmitted through a
specimen to form an image. The specimen

Transmission  electron  microscopy  (TEM)  is  a  microscopy
technique in which a beam of electrons is transmitted through a
specimen to  form an  image.  The  specimen is  most  often  an
ultrathin section less than 100 nm thick or a suspension on a
grid. An image is formed from the interaction of the electrons
with  the  sample  as  the  beam  is  transmitted  through  the
specimen.  The image is  then magnified  and focused onto  an
imaging  device,  such  as  a  fluorescent  screen,  a  layer  of
photographic film, or a detector such as a scintillator attached to
a charge-coupled device or a direct electron detector.

Transmission electron microscopes are capable of imaging at a
significantly higher resolution than light microscopes, owing to
the smaller de Broglie wavelength of electrons. This enables the
instrument to capture...

Electron diffraction

Transmission  electron  microscopy:  diffraction,  imaging,  and
s p e c t r o m e t r y .  C h a m ,  S w i t z e r l a n d :  S p r i n g e r .
ISBN  978-3-319-26649-7.,  a  recent  textbook  with

Electron diffraction is a generic term for phenomena associated
with changes in the direction of electron beams due to elastic
interactions with atoms. It occurs due to elastic scattering, when
there is no change in the energy of the electrons. The negatively
charged electrons are scattered due to Coulomb forces when
they interact with both the positively charged atomic core and
the negatively charged electrons around the atoms. The resulting
map of the directions of the electrons far from the sample is
called a diffraction pattern, see for instance Figure 1. Beyond
patterns showing the directions of electrons, electron diffraction
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also plays a major role in the contrast  of  images in electron
microscopes.

This  article  provides  an  overview of  electron  diffraction  and
electron diffraction patterns...

Scanning helium microscopy

mirror  Matter  wave  Williams,  David  B.  (1996).  Transmission
electron microscopy: a textbook for materials science / David B.
Williams and C. Barry Carter. New

The scanning helium microscope (SHeM) is a form of microscopy
that uses low-energy (5–100 meV) neutral helium atoms to image
the  surface  of  a  sample  without  any  damage  to  the  sample
caused by the imaging process. Since helium is inert and neutral,
it can be used to study delicate and insulating surfaces. Images
are formed by rastering a sample underneath an atom beam and
monitoring the flux of atoms that are scattered into a detector at
each point.

The  technique  is  different  from  a  scanning  helium  ion
microscope,  which  uses  charged  helium ions  that  can  cause
damage to a surface.

Field electron emission

Field  electron emission,  also  known as  field-induced electron
emission, field emission (FE) and electron field emission, is the
emission of electrons from

Field  electron emission,  also  known as  field-induced electron
emission, field emission (FE) and electron field emission, is the
emission of electrons from a material placed in an electrostatic
field. The most common context is field emission from a solid
surface into a vacuum. However, field emission can take place
from solid or liquid surfaces, into a vacuum, a fluid (e.g. air), or
any non-conducting or weakly conducting dielectric. The field-
induced promotion of electrons from the valence to conduction
band of semiconductors (the Zener effect) can also be regarded
as a form of field emission.

Field emission in pure metals occurs in high electric fields: the
gradients  are typically  higher  than 1 gigavolt  per  metre and
strongly  dependent  upon  the  work  function.  While  electron
sources based...

X-ray fluorescence
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Bernard Williams; C. Barry Carter (1996). Transmission electron
microscopy: a textbook for materials science. Vol. 2. Springer.
p. 559. ISBN 978-0-306-45324-3

X-ray  fluorescence  (XRF)  is  the  emission  of  characteristic
"secondary" (or fluorescent) X-rays from a material that has been
excited by being bombarded with high-energy X-rays or gamma
rays. The phenomenon is widely used for elemental analysis and
chemical  analysis,  particularly  in  the  investigation  of  metals,
glass,  ceramics  and  building  materials,  and  for  research  in
geochemistry, forensic science, archaeology and art objects such
as paintings.

In situ

In  transmission  electron  microscopy  (TEM)  and  scanning
transmission electron microscopy (STEM), in situ refers to the
observation of materials as they

In situ is a Latin phrase meaning 'in place' or 'on site', derived
from in ('in')  and situ (ablative of  situs,  lit. 'place').  The term
typically refers to the examination or occurrence of a process
within its original context, without relocation. The term is used
across  many  disciplines  to  denote  methods,  observations,  or
interventions  carried  out  in  their  natural  or  intended
environment. By contrast, ex situ methods involve the removal or
displacement of  materials,  specimens,  or  processes for  study,
preservation, or modification in a controlled setting, often at the
cost of contextual integrity. The earliest known use of in situ in
the English language dates  back to  the mid-17th century.  In
scientific  literature,  its  usage  increased  from  the  late  19th
century onward, initially in medicine...

Strengthening mechanisms of materials

requires intensive transmission electron microscopy analysis and
it is normally hard to give a comprehensive characterization. A
similar study has been

Methods  have  been  devised  to  modify  the  yield  strength,
ductility,  and  toughness  of  both  crystalline  and  amorphous
materials. These strengthening mechanisms give engineers the
ability to tailor the mechanical properties of materials to suit a
variety  of  different  applications.  For  example,  the  favorable
properties of steel result from interstitial incorporation of carbon
into the iron lattice. Brass, a binary alloy of copper and zinc, has
superior  mechanical  properties  compared  to  its  constituent
metals due to solution strengthening. Work hardening (such as
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beating a red-hot piece of metal on anvil) has also been used for
centuries by blacksmiths to introduce dislocations into materials,
increasing their yield strengths.

Quantum tunnelling

his  textbook.  In  1957  Leo  Esaki  demonstrated  tunneling  of
electrons over a few nanometer wide barrier in a semiconductor
structure and developed a diode

In physics, quantum tunnelling, barrier penetration, or simply
tunnelling is a quantum mechanical phenomenon in which an
object such as an electron or atom passes through a potential
energy barrier that, according to classical mechanics, should not
be passable due to the object not having sufficient energy to pass
or surmount the barrier.

Tunneling is a consequence of the wave nature of matter, where
the quantum wave function describes the state of a particle or
other  physical  system,  and  wave  equations  such  as  the
Schrödinger equation describe their behavior. The probability of
transmission  of  a  wave  packet  through  a  barrier  decreases
exponentially with the barrier height, the barrier width, and the
tunneling particle's mass, so tunneling is seen most prominently
in low-mass particles such...

Double-slit experiment

electron  microscopy  (Fourth  edition,  first  published  in
paperback  ed.) .  Oxford:  Oxford  Universi ty  Press.
ISBN  978-0-19-879583-4.  Sala,  S.;  Ariga,  A.;

In modern physics, the double-slit experiment demonstrates that
light and matter can exhibit behavior of both classical particles
and classical waves. This type of experiment was first performed
by  Thomas  Young  in  1801,  as  a  demonstration  of  the  wave
behavior  of  visible  light.  In  1927,  Davisson and Germer and,
independently, George Paget Thomson and his research student
Alexander  Reid  demonstrated  that  electrons  show  the  same
behavior,  which  was  later  extended to  atoms and molecules.
Thomas  Young's  experiment  with  light  was  part  of  classical
physics long before the development of quantum mechanics and
the  concept  of  wave–particle  duality.  He  believed  it
demonstrated that the Christiaan Huygens' wave theory of light
was correct,  and his  experiment  is  sometimes referred to  as
Young's experiment...

Glossary of engineering: A–L
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the material. The magnetic permeability of diamagnetic materials
is less than μ0, the permeability of vacuum. In most materials
diamagnetism is a weak

This glossary of engineering terms is a list of definitions about
the major concepts of engineering. Please see the bottom of the
page for glossaries of specific fields of engineering.
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