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Limitations of Bohr -Summer field Model



School of Basic and Applied Science
Curse Code : MSCP6002 Course Name: ATOMIC AND MOLECULAR PHYSICS

Name of the Faculty: Dr. ANIS AHMAD Program Name: M.Sc. Physics

Vector Atom Model 
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Quantum Numbers

Schrödinger’s approach uses three quantum numbers (n, l, and ml) to specify any wavefunction.
The quantum numbers provide information about the spatial distribution of an electron.
Although n can be any positive integer, only certain values of l and ml are allowed for a given
value of n.

The Principal Quantum Number

The principal quantum number (n) tells the average relative distance of an electron from the
nucleus:

n=1,2,3,4,…………. Etc.

As n increases for a given atom, so does the average distance of an electron from the nucleus. A
negatively charged electron that is, on average, closer to the positively charged nucleus is
attracted to the nucleus more strongly than an electron that is farther out in space. This means
that electrons with higher values of n are easier to remove from an atom. All wavefunctions that
have the same value of n are said to constitute a principal shell because those electrons have
similar average distances from the nucleus.
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The Azimuthal Quantum Number

The second quantum number is often called the azimuthal quantum
number (l). The value of l describes the shape of the region of space
occupied by the electron. The allowed values of l depend on the value
of n and can range from 0 to n − 1:

l=0,1,2,…, n−1

For example, if n = 1, l can be only 0; if n = 2, l can be 0 or 1; and so
forth. For a given atom, all wavefunctions that have the same values of
both n and l form a subshell. The regions of space occupied by
electrons in the same subshell usually have the same shape, but they
are oriented differently in space.
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The Magnetic Quantum Number

The third quantum number is the magnetic quantum number (ml). The value
of ml describes the orientation of the region in space occupied by an electron
with respect to an applied magnetic field. The allowed values of ml depend on
the value of l: ml can range from −l to l in integral steps:

ml=−l,−l+1,…,0,…,l−1,l

For example, if l=0, ml can be only 0; if l = 1, ml can be+1, 0 . −1, and if l =
2, ml can be −2, −1, 0, +1, +2.

Each wavefunction with an allowed combination of n, l, and ml values describes
an atomic orbital, a particular spatial distribution for an electron. For a given
set of quantum numbers, each principal shell has a fixed number of subshells,
and each subshell has a fixed number of orbitals.
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Quantum Numbers:

Quantum numbers provide important information about the energy and spatial distribution of an
electron. The principal quantum number n can be any positive integer; as n increases for an
atom, the average distance of the electron from the nucleus also increases. All wavefunctions
with the same value of n constitute a principal shell in which the electrons have similar
average distances from the nucleus. The azimuthal quantum number l can have integral
values between 0 and n − 1; it describes the shape of the electron distribution. wavefunctions
that have the same values of both n and l constitute a subshell, corresponding to electron
distributions that usually differ in orientation rather than in shape or average distance from the
nucleus. The magnetic quantum number ml can have 2l + 1 integral values, ranging from
−l to +l, and describes the orientation of the electron distribution. Each wavefunction with a
given set of values of n, l, and ml describes a particular spatial distribution of an electron in an
atom, an atomic orbital.
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