


9.       Quantum Statistics, 3
lecture 33, November 14, 2017



housekeeping
Honors project 

Instructions for 3 people are up 

that was easy 

This week, remember: 

homework workshop will be tomorrow 

homework will be due Friday 

lectures will happen M,T,F



today

statistical physics - quantum mechanically







Three Probability Distributions
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Remember what these are :
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Fermi Dirac Distribution
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As temperature  increase  obowe  to :
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A  metal .

what's the density if
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General calculation of density of States - variation  on book

remember the  wave number he
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Putt  wanes  inside a  cavity of
sides L

wl boundary conditions at  sides
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Now
,

 electrons
.  . .

after all
,

a  metal is  a container full
of

election wave functions
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→ your
book uses  a 3- d infinite  well to  calculate GCE )

we  can  use the Et mode calculation
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Example
- what  is the  Fermi Energy for gold ? How fast  are conduction

electrons  moving at Ef ?
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People  were  confused .  .
.

If  electrons  were  classical
,

heat  capacities  would be large
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BOSONS

Consider  a
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MORE  BOSONS

Einstein guessed that  a  crystal lattice  must  vibrate
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still MORE  Bosons Helium

Consider now a gas  of bosons  →  not  spin 1
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Einstein to the rescue  in 1924



Einstein 's
way out : separate out the ground state , E  =0
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