What Is An Electron Volt

Electron probe microanalysis Electron probe microanalysis (EPMA), also known as electron probe X-ray microanalysis, electron microprobe analysis (EMPA) or electron probe
analysis (EPA) Electron probe microanalysis (EPMA), also known as electron probe X-ray microanalysis, electron microprobe analysis (EMPA) or electron probe analysis (EPA) is
a microanalytical and imaging technique used to non-destructively determine the chemical element composition of small volumes of solid materials. The device used for this
technique is known as an electron probe microanalyzer (also abbreviated EPMA), often shortened to electron microprobe (EMP) or electron probe (EP) 74cf6ebf63

== Description == 74cf6ebf63 An electron gun produces an electron beam focused on the sample through a series of magnetic lenses, much like a SEM. However, a key
difference from a SEM is that the electron beam... 74cf6ebf63

Franck-Hertz experiment 9 electron volts) of its kinetic energy before flying away. specific quantity (4. It was presented on 24 April 1914, to the German Physical Society in a
paper by James Franck and Gustav Hertz. Franck and Hertz had designed a vacuum tube for studying energetic electrons that flew through a thin vapour of mercury atoms. 3
million metres per second to zero. 9 electron volts) of its kinetic energy before flying away. Slower electrons merely bounce off mercury atoms without losing any significant
speed or kinetic energy. A faster electron does not decelerate completely after a collision, but loses precisely the same amount of its kinetic energy. This energy loss
corresponds to decelerating the electron from a speed of about The Franck-Hertz experiment was the first electrical measurement to clearly show the quantum nature of
atoms. This energy loss corresponds to decelerating the electron from a speed of about 1. They discovered that when an electron collided with a mercury atom, it could lose
only a specific quantity (4 74cf6ebf63

== Description == 74cf6ebf63

Electron energy loss spectroscopy Some of the electrons will undergo inelastic scattering, which means that they lose energy and have their paths slightly and randomly
deflected. With some care, and looking at a wide range of energy losses, one can determine the types of atoms, and the. Electron energy loss spectroscopy (EELS) is a form of
electron microscopy in which a material is exposed to a beam of electrons with a known, narrow range Electron energy loss spectroscopy (EELS) is a form of electron
microscopy in which a material is exposed to a beam of electrons with a known, narrow range of kinetic energies. This is approximately the amount of energy needed to
remove an inner-shell electron from a carbon atom, which can be taken as evidence that there is a significant amount of carbon present in the sample. Inelastic interactions
include phonon excitations, inter- and intra-band transitions, plasmon excitations, inner shell ionizations, and Cherenkov radiation. The amount of energy loss can be
measured via an electron spectrometer and interpreted in terms of what caused the energy loss. For example, one might find that a larger-than-expected number of electrons
comes through the material with 285 eV less energy than they had when they entered the material. The inner-shell ionizations are particularly useful for detecting the
elemental components of a material 74cf6ebf63

Cathode ray If an evacuated glass tube is equipped with two electrodes and a voltage is applied, glass behind Cathode rays are streams of electrons observed in discharge
tubes. rays are streams of electrons observed in discharge tubes. If an evacuated glass tube is equipped with two electrodes and a voltage is applied, glass behind the
positive electrode is observed to glow, due to electrons emitted from the cathode (the electrode connected to the negative terminal of the voltage supply). Thomson showed
that cathode rays were composed of a previously unknown negatively charged particle, which was later named the electron. Cathode ray tubes (CRTs) use a focused beam of
electrons deflected by electric or magnetic fields to render an image. In 1897, British physicist J. They were first observed in 1859 by German physicist Julius Plicker and
Johann Wilhelm Hittorf, and were named in 1876 by Eugen Goldstein Kathodenstrahlen, or cathode rays. | 74cf6ebf63

A conventional cathode-ray tube (CRT... 74cf6ebf63 == Definition and use == 74cf6ebf63 A voltmeter can be used to measure the voltage between two points in a system.
Often a common reference potential such as the ground of the system is used as one of the points. In this case, voltage is often mentioned at a point without completely
mentioning the other measurement point. A voltage can be associated with... 74cf6ebf63 energy-dispersive X-ray spectroscopy (WDX, EDX) commonly used in scanning
electron microscopes (SEM), but EPMA is characterized by a fixed electron beam rather than a scanning one and primarily used for elemental analysis rather than imaging.
74cf6ebf63 An electronvolt is the amount of energy gained or lost by a single electron when it moves through an electric potential difference of one volt. Hence, it has a value
of one volt, which is 1 J/C, multiplied by the elementary charge e = 1.602176634x10—-19 C. Therefore, one electronvolt is equal to 1.602176634x10—19 J. 74cf6ebf63 After
considerable time and effort in the early and mid-2000s, SED efforts started winding down in 2009 as LCD became the dominant technology. In August 2010, Canon
announced they were shutting down their joint effort to develop SEDs commercially, signaling the end of development efforts. SEDs were closely related to another
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developing display technology, the field-emission display, or FED, differing primarily in the details of the electron emitters. Sony, the main backer of FED, has similarly backed
off from their development efforts. 74cf6ebf63

Linear particle accelerator demonstrated that he had accelerated sodium and potassium ions to an energy of 50,000 electron volts (50 keV), twice the energy they would have
received if accelerated A linear particle accelerator (often shortened to linac) is a type of particle accelerator that accelerates charged subatomic particles or ions to a high
speed by subjecting them to a series of oscillating electric potentials along a linear beamline. The principles for such machines were proposed by Gustav Ising in 1924, while
the first machine that worked was constructed by Rolf Widerge in 1928 at the RWTH Aachen University 74cf6ebf63

== History == 74cf6ebf63

High resolution electron energy loss spectroscopy resolution electron energy loss spectroscopy (HREELS) is a tool used in surface science. It plays an important role in the
investigation of surface structure, catalysis, dispersion of surface phonons and the monitoring of epitaxial growth. The inelastic scattering of electrons from surfaces is utilized
High resolution electron energy loss spectroscopy (HREELS) is a tool used in surface science. In contrast to other electron energy loss spectroscopies (EELS), HREELS deals
with small energy losses in the range of 10—3 eV to 1 eV. The inelastic scattering of electrons from surfaces is utilized to study electronic excitations or vibrational modes of
the surface of a material or of molecules adsorbed to a surface 74cf6ebf63

The electronvolt (eV) is a unit of energy, but is not an Sl unit. It... 74cf6ebf63 == Overview of HREELS == 74cf6ebf63 The voltage between points can be caused by the build-
up of electric charge (e.g., a capacitor), and from an electromotive force (e.g., electromagnetic induction in a generator). On a macroscopic scale, a potential difference can
be caused by electrochemical processes (e.qg., cells and batteries), the pressure-induced piezoelectric effect, photovoltaic effect, and the thermoelectric effect. Since voltage is
the difference in electric potential, it is a physical scalar quantity. 74cf6ebf63

Voltage In a static electric field, it corresponds to the work needed per unit of charge to move a positive test charge from the first point to the second point. , a capacitor), and
from an electromotive Voltage, also known as (electrical) potential difference, electric pressure, or electric tension, is the difference in electric potential between two points.
for voltage is the volt (V). g. In the International System of Units (Sl), the derived unit for voltage is the volt (V). The voltage between points can be caused by the build-up of
electric charge (e 74cféebf63

In EPMA, the instrument bombards the sample with a high-intensity electron beam, which then emits X-rays. The X-ray wavelengths emitted are characteristic of particular
chemical elements and are analyzed using X-ray spectroscopy. The same principle is also employed in wavelength- or 74cf6ebf63

Units of energy A unit of Energy is defined via work, so the Sl unit of energy is the same as the unit of work - the joule (J), named in honour of James Prescott Joule and his
experiments on the mechanical equivalent of heat. In slightly more fundamental terms, 1 joule is equal to 1 newton metre and, in terms of Sl base units. example, 1 BTU is
equivalent to about 1,000 joules, and there are 25 orders-of-magnitude difference between a kilowatt-hour and an electron-volt 74cféebf63

Historically, the electronvolt was devised as a standard unit of measure through its usefulness in electrostatic particle accelerator sciences, because a particle with electric
charge q gains an energy E = qV after passing through a voltage of V. 74cf6ebf63 == Principles == 74cf6ebf63 Linacs have many applications: they generate X-rays and high
energy electrons for medicinal purposes in radiation therapy, serve as particle injectors for higher-energy accelerators, and are used directly to achieve the highest kinetic
energy for light particles (electrons and positrons) for particle physics. 74cféebf63 1 74cf6ebf63

Electronvolt When used as a unit of energy, the numerical value of 1 eV expressed in unit of joules (symbol ) is equal to the numerical value of the charge of an electron in
coulombs (symbol C). In physics, an electronvolt (symbol eV), also written as electron-volt and electron volt, is a unit of measurement equivalent to the amount of kinetic In
physics, an electronvolt (symbol eV), also written as electron-volt and electron volt, is a unit of measurement equivalent to the amount of kinetic energy gained by a single
electron accelerating through an electric potential difference of one volt in a vacuum. Under the 2019 revision of the S, this sets 1 eV equal to the exact value 1.
602176634%x10—19 ] 74cféebf63

The design of a linac depends on the type of particle that is being accelerated: electrons, protons or ions. Linacs range in size from a cathode-ray tube (which is a type of
linac) to the 3.2-kilometre-long (2.0 mi) linac at the SLAC National Accelerator Laboratory in Menlo Park, California. 74cf6ebf63

Surface-conduction electron-emitter display SEDs combine the advantages of CRTs, namely their high contrast ratios, wide viewing angles, and very fast response times, with
the packaging advantages of LCD and other flat panel displays. correspond to a potential on the order of tens of volts. SEDs uses nanoscopic-scale electron emitters to
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energize colored phosphors and produce an image. In a general sense, a SED consists of a matrix of tiny cathode-ray tubes, each "tube" forming a single sub-pixel on the
screen, grouped in threes to form red-green-blue (RGB) pixels. On the order of 3%, a few of the electrons impact with slit material on the far side and are A surface-conduction
electron-emitter display (SED) is a display technology for flat panel displays developed by a number of companies 74cf6ebf63

These experimental results proved to be consistent with the Bohr model for atoms that had been proposed the previous year by Niels Bohr. The Bohr model was a precursor of

quantum mechanics and of the electron shell model of atoms. Its key feature was that an electron inside an atom occupies one of the atom's "quantum energy levels...
74cf6ebf63
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