. Where E, =0

A system of 2 particles, each with possible energies 0, €, 3¢ is in contact with a reservoir at't ‘empe*atur
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What is the mean number of particles in the state with energy € for:
a) distinguishabls particles (Maxwell-Boltzmann statisties) ?

In general, the mean number of particles in a state 5 is given by:

o —_ 1 9lnz

no=—-—

T B os,

 (Reifeq 9.2.5)

Where z= partmon function
A system of N particles obeying MB statistics has the parntxon function

z= (zl) _
‘Where z, = partmon function of & smgle particle ' .
For the given case:
| z—.e‘6"5‘"-1-9“$‘E‘+;=:"""’*’l

E =z E, =3¢

" Note that it is irpportant not 1o express zmterms of £ at this poin, because doing sowouldnotallow one to
" take the denvatwe with respect to a specific energy.

z=(z) = (e"ﬁ“ pe B g )2

Inz=2lnz
‘;’;‘: 1 alnz{= ( ﬁe"ﬂE’)
B o5, B
Now one can substitute for the values of E to obtain: _- o
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b) particles obeying Bose-Einstein statistics?

The approach for this scenario is the same as in (a), but in order to find z, it is first useful to list the possible |
states for the system:

R 0=%, =¥, 3e=E, Total E
/_, AA ' 0
- . AA : 2s
AA 6g
A A £
A ' A de
A A 4e
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There are six unique states for this system. Thus,the partition function is:
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¢) particles obeying Fermi-Dirac statistics?

The allowed states are:
0=E, e=E, 3e=E, Total E
A A g
A A 38
A A T

There are only three unique states, so
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