Kronig-Penney Modell
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-b a a+b U=y,

X=0 Uu=0

Schrodinger Gleichung

N

Hy(x) = E(x)

(_%ﬁa—; +Vi(z)v(z) = EY(z)



Fir U(x) =0 (0 £ x < a) folgt:

h® h?K?
_ n_ ‘E=—

2m wi=vE 2m
w = Ae"™ + Be ™ = A'sin(Kx) + B'cos(Kx)

Fir U(x) = Ug:
2 22

_ 2 y'=yw(E-U,);E-U, - R

2m 2m

w =Ce® + De ™

Stetigkeitsbedingung

v (X) = u, exp(ikx)
w(X+T)=u, exp(ikx)

ik (a+b)

v(@a<x<a+b)=yw(-b<x<0)e



x=0
v, =A+B
w_=C+D

— A+B=C+D
v'_=Q[-C + D]

— iK[A— B] = Q[-C + D]

4 Gleichungen

X =aund X =-b

W_,_ — AeiKa + Be—iKa

w_ =Ce® + De

— AeiKa + Be—iKb — (CeQb + De—Qb)eik(a+b)
y', =iKAe"™ —iKBe "™

' =Q(—Ce ® + De®)e =

— ikAe™® —jkBe ™ = —QCe ** + QDe®

A+B=C+D

iK[A-B]=Q[-C + D]

AeiKa n Be—iKa _ (Ce—Qb n DeQb)eik(a+b)
ikAe™® —ikBe ™ = -QCe™® + QDe®

Eine Losung wenn die Determinante verschwindet
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exp(iKa) ik exp (ika)

exp (—iKa) —ik exp(—ika)
exp(-Qb+ik(a+b)) —Qexp(-Qb)
ep(Qb+ik(a+b))  Qexp(Qb)

[(Q2 —K?*)/ 2QK]sinh Qbsin Ka + cosh Qb cos Ka = cos k(a + b)



