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where X is any atom or molecule, X+ is the resultant ion when the original atom was stripped of a single electron,
and e— is the removed electron. Ionization energy is positive for neutral atoms, meaning that the ionization is an
endothermic process. Roughly speaking, the closer the outermost electrons are to the nucleus of the atom, the
higher the atom's ionization energy. feb6b164ad

Continuity equation diffusion current of both the electrons in the conduction band and holes in the valence band.
Since mass, energy, momentum, electric charge and other natural quantities are conserved under their respective
appropriate conditions, a variety of physical phenomena may be described using continuity equations. General form
for electrons in one-dimension: d n d t = n A continuity equation or transport equation is an equation that describes
the transport of some quantity. It is particularly simple and powerful when applied to a conserved quantity, but it
can be generalized to apply to any extensive quantity feb6b164ad

== Quantum numbers == feb6b164ad X(g) + energy — X+(g) + e— feb6b164ad

Atom Atoms with the same number of protons but a different number of neutrons are called isotopes of the same
element. The chemical elements are distinguished from each other by the number of protons that are in their atoms.
An atom consists of a nucleus of protons and generally neutrons, surrounded by an electromagnetically bound
swarm of electrons. For example, any atom that contains 11 protons is sodium, and any atom that contains 29
protons is copper. outermost electron shell of an atom in its uncombined state is known as the valence shell, and the
electrons in that shell are called valence electrons. The Atoms are the basic particles of the chemical elements and
the fundamental building blocks of matter feb6b164ad

The history of the periodic table reflects over two centuries of growth in the understanding of the chemical and
physical properties of the elements, with major contributions made by Antoine-Laurent de Lavoisier, Johann
Wolfgang Dobereiner, John Newlands, Julius Lothar Meyer, Dmitri Mendeleev, Glenn T. Seaborg, and others.
feb6b164ad Comparison of ionization energies of atoms in the periodic table reveals two periodic trends which
follow the rules of Coulombic attraction: feb6b164ad

History of the periodic table Then, rows and columns are created by starting new rows and inserting blank cells, so
that rows (periods) and columns (groups) show elements with recurring properties (called periodicity). For example,
all elements in group (column) 18 are noble gases that are largely—though not completely—unreactive. Works on
organizing the elements by The periodic table is an arrangement of the chemical elements, structured by their
atomic number, electron configuration and recurring chemical properties. In the basic form, elements are presented
in order of increasing atomic number, in the reading sequence. elements into six families by their valence—for the
first time, elements had been grouped according to their valence feb6b164ad

Quantum-cascade laser crystal, electrons may occupy states in one of two continuous energy bands — the valence
band, which is heavily populated with low energy electrons and the Quantum-cascade lasers (QCLs) are
semiconductor lasers that emit in the mid- to far-infrared portion of the electromagnetic spectrum and were first
demonstrated by Jérome Faist, Federico Capasso, Deborah Sivco, Carlo Sirtori, Albert Hutchinson, and Alfred Cho
at Bell Laboratories in 1994 feb6b164ad

Oxidation state Conceptually, the oxidation state may be positive, negative or zero. It describes the degree of
oxidation (loss of electrons) of an atom in a chemical compound. 8 valence electrons (5 from nitrogen, 4 from
hydrogens, minus 1 electron for the cation&#039;s positive charge): Drawing Lewis structures with electron pairs
In chemistry, the oxidation state, or oxidation number, is the hypothetical charge of an atom assuming all of its
bonds to other atoms are fully ionic. Oxidation state is useful for estimating the distribution of electric charge within
molecules, especially for those containing primarily ionic bonds, and less so for those with primarily covalent bonds
feb6b164ad

Oxidation states are typically represented by integers which may be positive, zero, or negative. In some cases, the
average oxidation state of an element is a fraction, such as 8/3 for iron in magnetite Fe304 (see below). The highest
known oxidation state is +9, displayed by iridium in the tetroxoiridium(IX) cation (IrO+4). An even higher +10 is
predicted... feb6b164ad

Electrical resistivity and conductivity (A &quot;hole&quot; is a position where an electron is missing; such holes
Electrical resistivity (also called volume resistivity or specific electrical resistance) is a fundamental specific
property of a material that measures its electrical resistance or how strongly it resists electric current. For example,
if a 1 m3 solid cube of material has sheet contacts on two opposite faces, and the resistance between these contacts
is 1 Q, then the resistivity of the material is 1 Q-m. A low resistivity indicates a material that readily allows electric
current. Resistivity is commonly represented by the Greek letter p (rho). The SI unit of electrical resistivity is the
ohm-metre (Q-m). concentration by donating electrons to the conduction band or producing holes in the valence
band feb6b164ad

In physics, ionization energy (IE) is usually expressed in electronvolts (eV) or joules (J). In chemistry, it is expressed
as the energy to ionize a mole of atoms or molecules, usually as kilojoules per mole (k]J/mol) or kilocalories per mole
(kcal/mol). feb6b164ad

Glossary of engineering: M-Z Please see the bottom of the page for glossaries of specific fields of engineering. both
atoms in the bond contribute one valence electron in order to form a shared pair. Valence shell The valence shell is
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the set of orbitals which are This glossary of engineering terms is a list of definitions about the major concepts of
engineering feb6b164ad

Continuity equations are a stronger, local form of conservation laws. For example, a weak version of the law of
conservation of energy states that energy can neither be created nor destroyed—i.e., the total amount of energy in
the universe is fixed. This statement does not rule out the possibility that a quantity of energy could disappear from
one point while simultaneously appearing at another point. A stronger statement is that energy is locally conserved:
energy can neither be created nor destroyed, nor can it "teleport" from one place to another—it can only move by a
continuous flow. A continuity equation is the mathematical way to express this kind of statement. For example, the
continuity equation for electric charge states that... feb6b164ad

Flavour (particle physics) They can also be described by some of the family symmetries proposed for the quark-
lepton generations. They are conventionally parameterized with flavour quantum numbers that are assigned to all
subatomic particles. The Standard Model counts six flavours of quarks and six flavours of leptons. each generation
is more useful: electronic lepton number (+1 for electrons and electron neutrinos), muonic lepton number (+1 for
muons and muon neutrinos) In particle physics, flavour or flavor refers to the species of an elementary particle
feb6b164ad

Atoms are extremely small, typically around 100 picometers across. A human hair is about a million carbon atoms
wide. Atoms are smaller than the shortest wavelength of visible light, which means humans cannot see atoms with
conventional microscopes. They are so small that accurately predicting their behavior using classical physics is not
possible due to quantum effects. feb6b164ad == Early history == feb6b164ad More than 99.94% of an atom's mass
is in the nucleus. Protons have a positive electric charge and neutrons have no charge, so the nucleus is positively
charged. The electrons are negatively charged, and this opposing charge is what binds them to the nucleus. If the
numbers... feb6bl64ad == M == feb6b164ad

Ionization energy The first ionization energy is quantitatively expressed as. minimum energy required to remove the
most loosely bound electron(s) (the valence electron(s)) of an isolated gaseous atom, positive ion, or molecule In
physics and chemistry, ionization energy (IE) (American English spelling), or ionisation energy (British English
spelling) is the minimum energy required to remove the most loosely bound electron(s) (the valence electron(s)) of
an isolated gaseous atom, positive ion, or molecule feb6b164ad

All atoms are composed of electrons, as well as varying numbers protons and neutrons, but the electrons have
almost 2,000 times less mass than the other two constituents. In atoms, an electron's matter wave occupies atomic
orbitals around a positively charged atomic nucleus. The configuration and energy levels of an atom's electrons
determine the atom's chemical properties. Electrons are bound to the nucleus to different degrees. The outermost
or valence electrons are the least tightly bound and are responsible for the formation of chemical bonds between
atoms to create molecules and crystals. These valence electrons also facilitate all types of chemical reactions by
being transferred or shared between atoms. The inner electron shells make up the atomic core. feb6b164ad
Electrical conductivity (or specific conductance) is the reciprocal of electrical resistivity. It represents a material's
ability to conduct electric current. It is commonly signified by the Greek letter o (sigma), but k (kappa) (especially in
electrical engineering) and y (gamma) are sometimes used. The SI unit of electrical conductivity is siemens per
metre (S/m). Resistivity and conductivity are intensive properties of materials, giving the opposition of a standard
cube of material to current. Electrical resistance and conductance are corresponding extensive properties that
give... feb6b164ad

Electron atom&#039;s electrons determine the atom&#039;s chemical properties. Electrons are bound to the
nucleus to different degrees. The outermost or valence electrons are The electron (e—, or B— in nuclear reactions) is
a subatomic particle whose electric charge is negative one elementary charge. It is an elementary particle contained
in the matter that makes up the universe feb6b164ad

The oxidation state of an atom is capable of qualitative explanation of patterns in chemical reactions. It does not
represent an atom's actual charge. The oxidation states of atoms in a given compound may vary depending on the
electronegativity scale used. It is also relevant to the nomenclature conventions of inorganic compounds.
feb6b164ad == Intersubband vs. interband transitions == feb6b164ad Unlike typical interband semiconductor
lasers that emit electromagnetic radiation through the recombination of electron-hole pairs across the material
band gap, QCLs are unipolar, and laser emission is achieved through the use of intersubband transitions in a
repeated stack of semiconductor multiple quantum well heterostructures, an idea first proposed in the article
"Possibility of amplification of electromagnetic waves in a semiconductor with a superlattice" by R. F. Kazarinov and
R. A. Suris in 1971. feb6b164ad The concept of electrons explains numerous physical phenomena. In metals, the
outermost electrons are delocalised and able to move freely, accounting for the high electrical and thermal
conductivity of metals. In semiconductors... feb6b164ad
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