
Alternative picture of ID solid ! Electrons tunneling
through barriers

Lets consider electron impinging on some barrier :
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- Wave functions to left and right !
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- we could proceed in the same way as the
K.P. model : write continuity conditions

* But we have not specified the form of V14
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- some general properties :( will work out for HW)

* complex conjugation provides solutions to 5.E. W/ same E :
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* can show that def 5=1 ⇒ S is unimodular

- consider wave impinging from left ⇒ Br - O
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* reflection amplitude : * reflection coefficient :
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- what if we shift VG) → UH-d) ? Extra phases e-
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* Apply normal continuity conditions to get :
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• Note : for E > V0
,
Sinh → sin

,
F- 1 for pb = -11h (ne E)

- Now consider tunneling through periodic potential :
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* For one unit cell 0 ≤ ✗≤a
, using transfer matrix :
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• Boundary conditions required by Bloch's theorem :

Yala)=eiᵗ"%l° , {¥ˢ|×=a=e"" %¥|×=o
⇒ (S, e'

%"
size

""

she
""

s
,
e- ii.a) / ¥) = eik

" 1¥)



fSneiEa%eiqa-• From Pro
sa , e.

iqa
g. e-

iga) ( ¥) = e
"" ¥:|

page :

⇒ eik" is eigenvalue of S
⇒ Since S is unimodular

,
e-
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is other

eigenvalue
⇒ Trace of S is eika + e- it
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• If we write : Su = 1- e'∅
,

↳
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⇒ Allowed energies : / ¥, cos / 0 +qa) / < I

⇒ produces bands of allowed energies , WI forbidden
energy gaps

• Plug in Sy from square barrier case !
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• Recall that a- b=W

,
where W was our square

well width
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⇒ same computability condition for tunneling
of Bloch - type wavefunctions as we saw

before for K.P. model ? !


