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In physics , an electronvolt symbol eV , also written electron-volt and electron volt is the
amount of kinetic energy gained by a single electron accelerating from rest through an electric
potential difference of one volt in vacuum. When used as a unit of energy , the numerical value
of 1 eV in joules symbol J is equivalent to the numerical value of the charge of an electron in
coulombs symbol C. Under the redefinition of the SI base units , this sets 1 eV equal to the
exact value 1. It is a common unit of energy within physics, widely used in solid state , atomic ,
nuclear , and particle physics. In some older documents, and in the name Bevatron , the symbol
BeV is used, which stands for billion 10 9 electronvolts; it is equivalent to the GeV. An
electronvolt is the amount of kinetic energy gained or lost by a single electron accelerating from
rest through an electric potential difference of one volt in vacuum. The electronvolt, as opposed
to the volt, is not an SI unit. The electronvolt eV is a unit of energy whereas the volt V is the
derived SI unit of electric potential. The SI unit for energy is the joule J. By massâ€”energy
equivalence , the electronvolt is also a unit of mass. It is common to simply express mass in
terms of "eV" as a unit of mass , effectively using a system of natural units with c set to 1. For
example, an electron and a positron , each with a mass of 0. The proton has a mass of 0. To
convert to electron volts, use the formula:. In high-energy physics , the electronvolt is often
used as a unit of momentum. In the field of high-energy particle physics, the fundamental
velocity unit is the speed of light in vacuum c. The fundamental velocity constant c is often
dropped from the units of momentum by way of defining units of length such that the value of c
is unity. In these units, both distances and times are expressed in inverse energy units while
energy and mass are expressed in the same units, see massâ€”energy equivalence. In
particular, particle scattering lengths are often presented in units of inverse particle masses.
Outside this system of units, the conversion factors between electronvolt, second, and
nanometer are the following:. For example, the B 0 meson has a lifetime of 1. Conversely, the
tiny meson mass differences responsible for meson oscillations are often expressed in the
more convenient inverse picoseconds. Energy in electronvolts is sometimes expressed through
the wavelength of light with photons of the same energy:. In certain fields, such as plasma
physics , it is convenient to use the electronvolt to express temperature. The electronvolt is
divided by the Boltzmann constant to convert to the Kelvin scale :. As an approximation: k B T
is about 0. This reduces to. In a low-energy nuclear scattering experiment, it is conventional to
refer to the nuclear recoil energy in units of eVr, keVr, etc. This distinguishes the nuclear recoil
energy from the "electron equivalent" recoil energy eVee, keVee, etc. The relationship between
eV, eVr, and eVee depends on the medium the scattering takes place in, and must be
established empirically for each material. From Wikipedia, the free encyclopedia. Unit of energy.
Photon frequency vs. The energy of a photon varies only with the frequency of the photon,
related by speed of light constant. This contrasts with a massive particle of which the energy
depends on its velocity and rest mass. VLF: Very low freq. Visible light UHF: Ultra high freq.
SLF: Super low freq. ELF: Extremely low freq. Freq: Frequency. Archived from the original on 22
January Retrieved 30 March Retrieved Associate Teacher Institute Toolkit. Archived from the
original on 14 May Retrieved 13 February Virtual Visitor Center. Archived from the original on A
Research Centre of the Helmholtz Association. Updated March by JCB. Original by John Baez.
Physical Review Letters. Bibcode : PhRvL. Journal of Physics: Conference Series. Bibcode :
JPhCS. SI units. Conversion of units Metric prefixes â€” definition redefinition Systems of
measurement. Book Category. Categories : Particle physics Units of chemical measurement
Units of energy Voltage. Hidden categories: Webarchive template wayback links Articles with
short description Short description matches Wikidata. Namespaces Article Talk. Views Read
Edit View history. Help Learn to edit Community portal Recent changes Upload file. Download
as PDF Printable version. EHF: Extremely high freq. NUV: Near ultraviolet. Electron formerly
known as Atom Shell [5] is an open-source software framework developed and maintained by
GitHub. Electron applications are composed of multiple processes. There is the "main" process
and several "renderer" processes. The main process runs the application logic, and can then
launch multiple renderer processes, rendering the windows that appear on a user's screen
rendering HTML and CSS. Because Electron applications are web applications running in the
Chromium engine, they may be vulnerable to web-related attacks such as cross-site scripting
attacks, through the same attack vectors as a browser e. Chromium or other internal
components Node. Electron applications have been criticized for containing very significant
overhead due to their Chromium dependency. Compared to native applications of similar
functionality, Electron applications take up much more storage and RAM while being slower and
providing a non-native user interface. A number of desktop applications are built with Electron
including: [20]. On October 27, , the community released a port called Electron. NET for the. NET
Core framework. NET developer remains in their usual ecosystem, rather than using JavaScript.
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Old version, no longer maintained: v2. Old version, no longer maintained: v1. An electron is a
very small piece of matter and energy. It was discovered by J. Thomson in The electron is a
subatomic particle. It is believed to be an elementary particle because it cannot be broken down
into anything smaller. Electrons take part in gravitational , electromagnetic and weak
interactions. Electrons have the smallest electrical charge. This electrical charge equals the
charge of a proton , but has the opposite sign. For this reason, electrons are attracted by the
protons of atomic nuclei and usually form atoms. One way to think about the location of
electrons in an atom is to imagine that they orbit at fixed distances from the nucleus. This way,
electrons in an atom exist in a number of electron shells surrounding the central nucleus. Each
electron shell is given a number 1, 2, 3, and so on, starting from the one closest to the nucleus
the innermost shell. Each shell can hold up to a certain maximum number of electrons. The
distribution of electrons in the various shells is called electronic arrangement or electronic form
or shape. Electronic arrangement can be shown by numbering or an electron diagram. A
different way to think about the location of electrons is to use quantum mechanics to calculate
their atomic orbitals. The electron is one of a type of subatomic particles called leptons. The
electron has a negative electric charge. The electron has another property, called spin. While
most electrons are found in atoms, others move independently in matter, or together as cathode
rays in a vacuum. In some superconductors , electrons move in pairs. When electrons flow, this
flow is called electricity, or an electric current. An object can be described as 'negatively
charged' if there are more electrons than protons in an object, or 'positively charged' when
there are more protons than electrons. Electrons can move from one object to another when
touched. They may be attracted to another object with opposite charge, or repelled when they
both have the same charge. When an object is 'grounded', electrons from the charged object go
into the ground, making the object neutral. This is what lightning rods lightning conductors do.
Electrons in their shells round an atom are the basis of chemical reactions. Complete outer
shells, with maximum electrons, are less reactive. Outer shells with less than maximum
electrons are reactive. The number of electrons in atoms is the underlying basis of the chemical
periodic table. Electric charge can be directly measured with a device called an electrometer.
Electric current can be directly measured with a galvanometer. The measurement given off by a
galvanometer is different from the measurement given off by an electrometer. Today laboratory
instruments are capable of containing and observing individual electrons. In laboratory
conditions, the interactions of individual electrons can be observed by means of particle
detectors , which allow measurement of specific properties such as energy, spin and charge.
The first video images of an electron's energy distribution were captured by a team at Lund
University in Sweden, February The scientists used extremely short flashes of light, called
attosecond pulses, which allowed an electron's motion to be observed for the first time. The
antiparticle of the electron is called a positron. This is identical to the electron, but carries
electrical and other charges of the opposite sign. When an electron collides with a positron,
they may scatter off each other or be totally annihilated , producing a pair or more of gamma ray
photons. The effects of electrons were known long before it could be explained. The Ancient
Greeks knew that rubbing amber against fur attracted small objects. Now we know the rubbing
strips off electrons, and that gives an electric charge to the amber. Many physicists worked on
the electron. Thomson proved it existed, [13] in , but another man gave it the name 'electron'.
The model views electrons as holding indeterminate positions in a diffuse cloud around the
nucleus of the atom. The uncertainty principle means a person cannot know an electron's
position and energy level at the same time. These potential states form a cloud around the
atom. The potential states of electrons in a single atom form a single, uniform cloud. From
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W and Z bosons. Electron is a two-stage sometimes three-stage partially recoverable orbital
launch vehicle developed by Rocket Lab , an American aerospace company founded in New
Zealand with a wholly owned New Zealand subsidiary. In December , Electron completed flight
qualification. The first rocket was launched on 25 May , [19] reaching space but not achieving
orbit due to a glitch in communication equipment on the ground. Electron uses two stages with
the same diameter 1. The main body of the rocket is constructed using a lightweight carbon
composite material. Both stages use the Rutherford rocket engine , the first electric-pump-fed
engine to power an orbital rocket. The second stage uses three batteries which are "hot
swapped", two of the batteries are jettisoned once depleted to shed mass. Almost all of the
engines' parts are 3D printed to save time and money in the manufacturing process. Rocket Lab
has also developed an optional third stage designed to circularize the orbits of its satellite
payloads. The stage also puts satellites into a more accurate orbit in less time. This "kick" stage
employs a new rocket engine, named Curie , that is capable of performing multiple burns, uses
an unspecified "green" bipropellant , and is 3D printed. It was first used during Electron's
second flight. Manufacturing the carbon composite components of the main flight structure has
traditionally required hours, with extensive hand labor in the process. In late , Rocket Lab
brought a new robotic manufacturing capability onine to produce all composite parts for an
Electron in just 12 hours. The robot was nicknamed "Rosie the Robot", after The Jetsons
character. The process can make all the carbon fiber structures as well as handle cutting,
drilling, and sanding such that the parts are ready for final assembly. The company objective as
of November is to reduce the overall Electron manufacturing cycle to just seven days.
Rutherford engine production makes extensive use of additive manufacturing and has since the
earliest flights of Electron. This allows the capability to scale production in a relatively
straightforward manner by increasing the number and capability of 3D printers. On 6 August ,
Rocket Lab announced recovery and reflight plans for the first stage of Electron, although plans
had started internally from late In addition, reusability was pursued to meet launch demands.
Early phases of recovery included data gathering and surviving atmospheric reentry also known
as "The Wall". After a successful touchdown in the ocean the stage would be moved onto a ship
for refurbishment and reflight. After a successful mid-air retrieval the helicopter would bring the
Electron to a ship that would bring the stage to the launch site for refurbishment and launch.
Rocket Lab, while investigating reusability, decided that they will not pursue propulsive
recovery like SpaceX. Instead they will use the atmosphere to slow down the booster in what's
known as "aerothermal decelerator" technology. The exact methods used are proprietary but
may include keeping proper orientation when reentering the atmosphere and other
technologies. In pursuit of reusability, Rocket Lab has made changes to Electron. Flight 6 and 7
"That's a Funny Looking Cactus" and "Make it Rain" had instruments on the first stage needed
to gather data to help with the reflight program. Flight 8 "Look Ma No Hands" had Brutus, an
instrument that collected data from the first stage to study reentry and was designed to be able
to survive splashdown in the ocean. Flight 10 "Running out of Fingers" had a block update to
the first stage of the Electron to allow the first guided reentry of the first stage booster. Updates
included additional hardware for guidance and navigation; onboard flight computers; and
S-Band telemetry to both gather and livestream data gathered during reentry. The first stage
also had a reaction control system RCS to orient the booster. Throughout the reentry the stage
was guided though the atmosphere such that it has the right orientation and angle of attack for
the base heat shield to protect the booster from destruction using RCS and onboard computers.
Following Flight 11 "Birds of a Feather" , in mid-February , low altitude tests were done to test
parachutes. In April , Rocket Lab shared the successful demonstration of mid-air retrieval done
in March An Electron test article was dropped by a helicopter and deployed its parachutes.

Following the catch the test article was brought back to land. Flight 16 "Return to Sender" , was
the first to recover the first stage booster, with a splashdown into the Pacific Ocean. The
payload capacity increase was mainly due to battery advancements. The increased payload
capacity allows offset of mass added by recovery technology. In addition, more payload mass
could be flown on interplanetary missions and others when Electron is expended. The first
launches from Wallops are planned in the first quarter of The Electron has flown 18 times since
May There have been 16 successes and 2 failures. The initial test flight, called "It's a Test",
failed due to a glitch in communication equipment on the ground, but the follow-up missions,
called "Still Testing", "It's Business Time" and "This One's For Pickering", delivered multiple
small payloads to low Earth orbit. From Wikipedia, the free encyclopedia. Two-stage orbital
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