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_ %nlgé\f .#. m ., : {c) The energy radiated from the hole per unit time is
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{2) For a set of three positive integers (ny, ny, ng), the electromagnetic
field at thermal equilibrium in the cavity has two modes of cacillation with
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the frequency vin;, no,na} = mﬁ:w + n? +n2)/2. Therefore, the number

of modes within the frequency 1nterval Av is
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Equipartition of energy then gives an energy density
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When v is very large, this expression does not agree with experimenta

observations since it implies u, o 2.

{b} For oscillations of freqeuncy v, the average energy is
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which is to replace the classical quantity kT to give
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{a} The Bose distribution is given by

n(k) = 1/|exp(Belk)} - 1] .

The total number of photons is then
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where e{k} = hkc for photons and § = rlx. The factor 2 is due to the two
directions of polarization. Thus
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New for the svstem to hold N{e) eiectrons the orhitals must he filled upto
7 {which is the radius of the sphere in the space of Integers ne.ng,n:l
derermined by
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We now subsiitute n in terms of ¢ and obtain Nie) ~ ¢ which implies
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Soluticu:
{a) The energy of black body radiation is
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For the radiation we have p = hw/c, so
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where = = hw /kT. Hence a =n + 1.

(b) The Debye Model regards solid as an isotropic continuous medium
with partition function
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The Holimbholtz free energy is
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When IV is very large,
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where wp 18 the Debye frequency. So we have
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where zp = hwp /kT. Hence
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{c}) The theorem of equipartition of energy gives the const

! ,
specific heat of a molecule as ¢, = mw where [ is the number
of freedom of the molecule. For a monatomic molecule in a

dimensions, { = n. With ¢, = ¢, + k, we get

o _{nt?)

)N“
Cy i






Problew- H b @
Problem-3-soiution:
a) The grand partition function is
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For fermions, ny, =0 or 1
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The grand thermodynamic potential is:
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The density is:
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b) The pressure is P = V. The energy is
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Thus, PV/E=o/3
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¢) The grand partition function is

Z= Zexp{ ﬂZ[s(k) pln ] I;I;exp[—ﬁ[f(k)‘i'ﬂ]ng]
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For bosons, ny =0, 1, 2,....
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The grand thermodynamic potential is:
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The density is:
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d) The pressure is P = Q/V. The energy is
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Thus, PV/E=a/3



