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Up till now
,

we've only considered

classical statistical mechanics
of particles or lattice modes

We were able to orders tent these systems

by considering their energy as a

sum of terms the depend on generally

pairwise interactions

The particle systems can also had

any possible Energy

In All ,
all theparticles interact
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and energy levels feel to be
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To solve this
, except far simple cases

hue to do it on a grid ,
M points in each direction
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A few particles is max sie fu this

" exact diagonal ilahoh problem
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We want  to use statistical methods
instead !
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Imagine Z - copies of our system ,
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imagine fixed in time also

Assume that States come from a distribution

corresponding to them . observable
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Can work in a basis IIc " ) = -74440,5
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hermitian operator ,
SO
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orthogonal basis

what do they man ?
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Can associate Wm w/ prob of some kind
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So prob of observing A is a weighed sum just
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Time evolution
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Quantum Liouville Equation

different by - sign from evolution of observable

operator , p is not one
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[ L is a super operator
acts on operator & returns operator ]
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Quantum Equilibrium Ensembles

Equilibrium means §E=o , LH,e3=o

like in classical
, FCA ) is a solution
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Example ! Harmonic Oscillator
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Hud put is still hone to solve edgcumbe problem

for Hi
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but we can continue seeing other

consequences
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Symmetry conditions on the Crave function make

ideal gas of fermions I basins more interesting

then classical particles
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and so solution . to total schrodinger

equation one products of single particle wave futons
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We know solutions to this one particle problem
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In order to make a fully symmetrized wave fine

for the total system ,
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