Fundamentals of Engineering Physics 2019

Week 12.
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Table 3.3 Systematic enumeration of all the
states, labeled by some index r, which are ac-
cessible to the system A* when its total energy
in a magnetic field B is equal to —3uoB. The
system A* consists of a subsystem A with three
spins 4, each having magnetic moment py,
and a subsystem A’ with two spins 3, each
having magnetic moment 2ji.

Example (i)

Consider a system of four spins ¥ (each
having a magnetic moment uo) located

in an applied magnetic field B. The

possible quantum states and associated
energies of this system are listed in Table
3.2. Suppose that this system is isolated
and known to have a total energy which

Example (ii)

Consider a system A* which consists of

two subsystems A and A’ which can in-

teract to a small extent and thus ex-
change energy with each other. System

A consists of three spins }, each having

a magnetic moment p,. System A’ con~
sists of two spins 1, each having a mag-

‘netic moment 2pg. The system A* is

located in an applied magnetic field B.
We shall denote by M the total magnetic
moment of A along the direction of B,

‘and by M’ the total magnetic moment of

A’ in this direction. The interaction be-

tween the spins is assumed to be almost

negligible. The total energy E* of the
entire system A* is then given by -

E*= —(M + M")B.

is equal to —2u¢B. The systém can then
be found in any one of the following four
states accessible to it:

{(+++-1}
{(+—++}

{(++—+}
{—+++}

The system A* consists of 5 spins and
thus has a total of 2% = 32 possible
quantum states. Each of these can be -
labeled by five quantum numbers, the
three numbers a4, 02, 63 Specifying the
orientations of the three magnetic mo-.
ments of A, and the two quantum num.
bers o}, o5 specifying the orientations of
the two magnetic moments of A’. Sup-
pose that the isolated system A* is known
to have a total energy E* equal to —3uoB.
Then A* must be found in any one of the

.___five accessible states, listed in Table 3.3,
which are compatible with this total
. energy. '

t Any system which is not isolated can then be treated as a part of a larger system which

is isolated. '
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