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The problem:

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

a) ψ(x, 0) = 0

b) ψ(x, Ly) = 0

c) ψ(x+ Lx, y) = ψ(x,−y)

The solution:

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

ψ = Ae−i(kxx+kyy) +Bei(kxx+kyy)

From conditions (a) and (b) we get Ae−ikxxSin(kyLy) = 0, which give us the values for ky:

ky =
πl

Ly
; l = 1, 2, ..

From condition (c) we get e−ikxLx = −1, which yields the values of kx of the form:

kx =
π(2n− 1)

Lx
; n = 1, 2, ..

The wave function takes the form ψ =
∑∞

l,n=1De−ikxxSin(kyy). Normalizing the wave function will
give us D:
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so the eigenstates are:
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with eigenvalues:
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