Ex: E2080: A particle on a Mobius strip
Submitted by: David Atai

The problem:

Find the energies and eigenstates of a particle confined to move on a Mobius strip of size L, x Ly,
with the boundary conditions:

a) (z,0) =0

b) Y(z,Ly) =0
C) ¢($ + L$7y) = w(% _y)

The solution:
In the bulk, the Hamiltonian is of a free particle.
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The general solution is:

’l/) — Aefi(kzx+kyy) _’_Bei(kz:r+kyy)

From conditions (a) and (b) we get Ae~*+%Sin(k,L,) = 0, which give us the values for k,:
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From condition (c) we get e+l = —1  which yields the values of k, of the form:
m(2n —1
kx:(Lm), n:1,2,..

The wave function takes the form 1) = > 7/5 _, De~ %= Gin(k,y). Normalizing the wave function will
give us D:
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so the eigenstates are:
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V(o) = e Sin( )

with eigenvalues:
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