Quantum Mechanical
Model Of Atom

Quantum optics where (ideally) each photon of one
beam is associated with a photon in the other beam.
Photons have been used to test many of the counter-
intuitive predictions of quantum mechanics, such as
entanglement and teleportation, and are a useful
resource for quantum information processing. It
includes the study of the particle-like properties of
photons and their interaction with, for instance, atoms
and molecules. Atoms are considered as quantum
mechanical oscillators with a discrete Quantum optics
is a branch of atomic, molecular, and optical physics
and quantum chemistry that studies the behavior of
photons (individual quanta of light) f3c7fbf5bf

In everyday life on Earth, isolated hydrogen atoms
(called "atomic hydrogen") are extremely rare. Instead,
a hydrogen atom tends to combine with other atoms in
compounds, or with another hydrogen atom to form
ordinary (diatomic) hydrogen gas, H2. "Atomic
hydrogen" and "hydrogen atom" in ordinary English use
have overlapping, yet distinct, meanings. For example,
a water molecule contains two hydrogen atoms, but
does not contain atomic hydrogen (which would refer to
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isolated hydrogen atoms). f3c7fbf5bf

Rutherford model Thomson's model had positive charge
spread out in the atom. The concept arose after Ernest
Rutherford directed the Geiger-Marsden experiment in
1909, which showed much more alpha particle recoil
than J. Thomson's plum pudding model of the atom
could explain. Rutherford&#039;s analysis proposed
The Rutherford model is a name for the concept that an
atom contains a compact nucleus. Thomson&#039;s
model had positive charge spread out in the atom. J. J.
The central region would later be known as the atomic
nucleus. Rutherford did not discuss the organization of
electrons in the atom and did not himself propose a
model for the atom. Niels Bohr joined Rutherford's lab
and developed a theory for the electron motion which
became known as the Bohr model. Thomson&#039;s
plum pudding model of the atom could explain.
Rutherford's analysis proposed a high central charge
concentrated into a very small volume in comparison to
the rest of the atom and with this central volume
containing most of the atom's mass. J f3c7fbf5bf

== History == f3c¢7fbf5bf Atomic spectroscopy shows
that there is a discrete infinite set of states in which a
hydrogen (or any) atom can exist, contrary to the
predictions of classical physics. Attempts to develop a
theoretical understanding of the states of the hydrogen
atom have been important to the history of quantum
mechanics, since all other atoms can be roughly
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understood by knowing in detail about this... f3c7fbf5bf
Despite Thomson's efforts, his model could not account
for emission spectra and valencies. Based on
experimental studies of alpha particle scattering (in the
gold foil experiment), Ernest Rutherford developed an
alternative... f3c7fbf5bf Building on the technology
developed in classical mechanics, the invention of wave
mechanics by Erwin Schrodinger and expansion by
many others triggers the "modern" era beginning
around 1925. Paul Dirac's relativistic quantum theory
work led him to explore quantum theories of radiation,
culminating in quantum electrodynamics, the first
quantum field theory. The history of quantum
mechanics continues in the history of quantum field
theory. The history of quantum chemistry, theoretical
basis of chemical structure, reactivity, and bonding,
interlaces with the events discussed in this article.
£3c7fbf5bf

Plum pudding model Logically there had to be an equal
amount of positive charge to balance out the negative
charge of the electrons. The model tried to account for
two properties of atoms then known: that there are
electrons, and that atoms have no net electric charge.
This was the mathematically simplest hypothesis to fit
the available evidence, or lack thereof. Thomson in
1904 following his discovery of the electron in 1897,
and was rendered obsolete by Ernest Rutherford's
discovery of the atomic nucleus in 1911. J. In such a
sphere, the negatively charged electrons would
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distribute themselves in a more or less even manner
throughout the volume, simultaneously repelling each
other while being attracted to the positive sphere's
center. As Thomson had no idea as to the source of this
positive charge, he tentatively proposed that it was
everywhere in the atom, and that the atom was
spherical. It was first proposed by ]J. J. plum pudding
model is an obsolete scientific model of the atom. It was
first proposed by J. Thomson in 1904 following his
discovery of the electron The plum pudding model is an
obsolete scientific model of the atom f3c7fbf5bf

Quantum chemistry studies focus on the electronic
ground state and excited states of atoms, molecules,
and ions. Such calculations allow chemical reactions to
be described with respect to pathways, intermediates,
and transition states. Spectroscopic properties may also
be predicted. Typically, such studies assume the
electronic wave function is adiabatically parameterized
by the nuclear positions (i.e., the Born-Oppenheimer
approximation). A wide variety of approaches are used,
including semi-empirical methods, density functional
theory, Hartree... f3c7fbf5bf The phrase "quantum
mechanics" was coined (in German, Quantenmechanik)
by the group of physicists including Max Born, Werner
Heisenberg, and Wolfgang Pauli, at the University of
Gottingen in the early 1920s, and was first used in Born
and P. Jordan's September 1925 paper "Zur
Quantenmechanik... f3c7fbf5bf
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History of quantum mechanics world of our everyday
experience; this modern quantum mechanical model of
the atom is discussed below. The major chapters of this
history begin with the emergence of quantum ideas to
explain individual phenomena—blackbody radiation, the
photoelectric effect, solar emission spectra—an era
called the Old or Older quantum theories. A more
detailed explanation of the Bohr model Bohr The history
of quantum mechanics is a fundamental part of the
history of modern physics f3¢7fbf5bf

Although the cubical model of the atom was soon
abandoned in favor of the quantum mechanical model
based on the Schrodinger equation, and is therefore
now principally of historical interest, it represented an
important step towards the understanding of the
chemical bond. The 1916 article by Lewis also
introduced the concept of the electron pair in the
covalent bond, the octet rule, and the now-called Lewis
structure. f3c7fbf5bf Quantum systems have bound
states that are quantized to discrete values of energy,
momentum, angular momentum, and other quantities,
in contrast to classical systems where these quantities
can be measured continuously. Measurements of
quantum systems show characteristics of both particles
and waves (wave-particle duality), and there are
limits... f3c7fbf5bf Lewis' theory was based on Abegg's
rule. It was further developed in 1919 by Irving
Langmuir as the cubical octet atom. The figure below
shows structural representations for elements of the
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second row of the periodic table. f3c7fbf5bf Light
propagating in a restricted volume of space has its
energy and momentum quantized into an integer
number of particles known as photons. Quantum optics
investigates the nature and effects of light as a
collection of discrete quanta known as photons. The
first major development leading to this understanding
was Max Planck's 1900 modeling of the blackbody
radiation spectrum, which hypothesized that energy is
emitted in discrete units. The photoelectric effect was
further evidence of this quantization as explained by
Albert Einstein in a 1905 paper, a discovery for which
he was to be awarded the Nobel Prize in 1921. Niels
Bohr showed that the hypothesis of optical radiation
being quantized corresponded... f3c7fbf5bf

Cubical atom This theory was developed in 1902 by
Gilbert N. soon abandoned in favor of the quantum
mechanical model based on the Schrodinger equation,
and is therefore now principally of historical interest, it
The cubical atom was an early atomic model in which
electrons were positioned at the eight corners of a cube
in a non-polar atom or molecule. Lewis and published in
1916 in the article "The Atom and the Molecule" and
used to account for the phenomenon of valency
£3c7fbf5bf

== Background == f3c7fbf5hf

List of quantum-mechanical systems with analytical
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solutions It takes the form. only exact quantum
mechanical solution to a model including interparticle
interactions) List of quantum-mechanical potentials - a
list of physically relevant Much insight in quantum
mechanics can be gained from understanding the
closed-form solutions to the time-dependent non-
relativistic Schrodinger equation f3c7fbf5bf

H £3c7tbf5bf

Bohr model atomic physics, the Bohr model or
Rutherford-Bohr model is an obsolete model of the
atom that incorporated some early quantum concepts.
Developed from In atomic physics, the Bohr model or
Rutherford-Bohr model is an obsolete model of the
atom that incorporated some early quantum concepts.
Developed from 1911 to 1918 by Niels Bohr and
building on Ernest Rutherford's discovery of the atom's
nucleus, it supplanted the plum pudding model of ].
Thomson only to be replaced by the quantum atomic
model in the 1920s. It consists of a small, dense atomic
nucleus surrounded by orbiting electrons. It is
analogous to the structure of the Solar System, but with
attraction provided by electrostatic force rather than
gravity, and with the electron energies quantized
(assuming only discrete values). ] £3c7fbf5bf

Hydrogen atom Helium atom Hydrogen molecular ion
List of quantum-mechanical systems with analytical
solutions Lithium atom Proton decay Quantum
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chemistry Quantum state A hydrogen atom is an atom
of the chemical element hydrogen. The electrically
neutral hydrogen atom contains a single positively
charged proton in the nucleus, and a single negatively
charged electron bound to the nucleus by the Coulomb
force. Atomic hydrogen constitutes about 74% of the
baryonic mass of the universe f3c7fbf5bf

~ £3c7fbf5bf In the history of atomic physics, it followed
and ultimately replaced several earlier models,
including Joseph Larmor's Solar System model (1897),
Jean Perrin's model (1901), the cubical model (1902),
Hantaro Nagaoka's Saturnian model (1904), the plum
pudding model (1904), Arthur Haas's quantum model
(1910), the Rutherford model (1911), and John William
Nicholson's nuclear quantum model (1912). The
improvement over the 1911 Rutherford model mainly
concerned the new quantum mechanical interpretation
introduced by Haas and Nicholson, but forsaking any...
£3c7fbf5bf

Quantum chemistry The electronic structure of an atom
or molecule is the quantum state of its electrons. The
first step in solving a quantum chemical problem is
usually Quantum chemistry, or molecular quantum
mechanics, is a branch of physical chemistry which
applies quantum mechanics to chemical systems to
predict physical and chemical properties of molecules
and materials. It often involves calculating electronic
wave functions at the atomic level. These calculations
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make approximations to make simulations
computationally feasible while capturing the relevant
contributions to the computed wave functions and
observable properties including the structures, spectra,
and thermodynamics of a system. Quantum chemistry
also covers the computation of quantum effects on
molecular dynamics and chemical kinetics £3c¢7fbf5bf

Quantum mechanics can describe many systems that
classical physics cannot. Classical physics can describe
many aspects of nature at an ordinary (macroscopic and
(optical) microscopic) scale; however, it is insufficient
for describing them at very small submicroscopic
(atomic and subatomic) scales. Classical mechanics can
be derived from quantum mechanics as an
approximation that is valid at ordinary scales.
£3c7fbf5bf

Quantum mechanics behavior of matter and of light; the
behaviors it models typically occur at and below the
scale of atoms, and have often been described as
counterintuitive Quantum mechanics, also known as
quantum physics, is the fundamental physical theory
that describes the behavior of matter and of light; the
behaviors it models typically occur at and below the
scale of atoms, and have often been described as
counterintuitive. Its concepts and methods have been
applied across many disciplines, including quantum
chemistry, quantum biology, quantum field theory,
quantum technology, and quantum information science
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