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Electrical conductivity

e range of values!

attempts to model:
e: free electron gas
rfeld: quantum free electron gas
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uation of Motion

relate external forces
vevector via:

acceleration to:
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vs. k concave v = (1/h) dE/dk
concave down)

uently negative near FBZ boundary

ith m" < 0 can be thought of as a hole with m," >

m,/m, m,/m,
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Electrons in solid
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Band Structure

Free electron:
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Band Structure

Nearly free electron:

Band Structure

Nearly free electron:
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Band Structure

Nearly free electron:

E, = U 00 [y, 00f = |w_0f']
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and Structure
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Nearly free electron:

. (%) =2A%cos*(z x/a)

ly_ (%) =2A%sin’(7 x/ @)
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and Structure

isualizing the gaps

Repeated zone scheme

Reduced zone scheme

Kronig-Penning Model

w,(x)=Ce® + De

w,(x)=(Ce® + De ¥ )eh™

Boundary Conditions:

l//l(o) ='//2(0)
| | dy,(0) _ dy,(0)
v, (X)= Ae™ + Be dx dx

l//l(a) = l//g(a) = y/Z(_b)eik(aH))

dy,(a) _ dy,(a) _ dy,(=b) @ik (a+h)
dx dx dx
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Kronig-Penning Model

Delta function limit:

(Q%b/2K)sin Ka + cos Ka = cos ka
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Band Structure
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See text!
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