Set 3:
Thermal Physics



Equilibrium
o Thermal physics describes the equilibrium distribution of particles
for a medium at temperature T°

o Expect that the typical energy of a particle by equipartition 15
E ~ ET, so that f(E/ET,?) in equilibrium

e Must be a second vanable of import. Number density

n=g / ( zig):i f(E/KT) =7 n(T)

o If particles are conserved then n cannot simply be a function of
lemperature.

e The mntegration constant that concerns particle conservation 1s
called the chemical potential. Relevant for photons when creation

and annihilation processes are inelffective



Temperature and Chemical Potential
e Fundamental assumption of statistical mechanics 1s that all
accessible states have an equal probability of being populated. The
number of states G defines the entropy S(U, N, V') = kIn G where
[/ 1s the energy, IV 1s the number of particles and V' 1s the volume
o When two systems are placed in thermal contact they may

exchange energy, leading to a wider range of accessible states

G(U,N,V) = ZG,UJ[, N, V)G2(U —U,,N — N,V — V)
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o The most hikely distribution of U/} and U5 1s given for the
maximum dG /dU; = ()
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