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! Electron wave-packetstransport charge:

! Scattering; allowed for electrons near Fermi surface; FS 

displacedunder steady current flow.

! Can apply standard Drudeformula; more realistic picture in 

terms of excitationsnear FS.
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! v (mean speed) is Fermi velocity for good metals.

! Specific heat we have seen:

! Generally electron + phonon contributions to k add.
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=! ! Works for degenerate 
system too

TC !=

Wiedemann-Franz law
(see ch.1, prefactor
3/2 for classical gas)
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Crystals:    Reading: Ch. 3, Ch. 4, Ch. 7.

Crystal = Bravais lattice + Basis.

Bravais lattice = repeated set of points,

Basis = identity& location of atomsÒdecoratingÓ the lattice, at

! Primitive Lattice vectors: (not a unique set for given lattice)

! Primitive unit cell.  Space region, translated by all lattice vectors (ÒtilingÓ) will 

fill all space (not unique).  Cell volume is unique:

! Wigner Seitz primitive cell: region closer to a given Lattice Point than any 

other Lattice Point. Same point group symmetry as the lattice.

! Conventional cell: Larger than primitive cell but tiles space;  chosen to show 

crystal symmetry. (Examples:  FCCprimitive cell is 4 times smaller than its 

conventional cubiccell.  Silicon is FCC with basis of 2, cube contains 8 atoms.)

      

� 

 
R = n1

 
a 1 + n2

 
a 2 + n3

 
a 3

id
!

      

� 

!  
a 1 ,

!  
a 2 ,

!  
a 3

      

� 

V =
!  
a 1 !

!  
a 2 "

!  
a 3



14	  distinct	  Bravais lattices	  distinguished	  by	  symmetry:
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