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Section I: {Involving Socme Quantum Mechanics
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1 Protoh-Antfproton : ' :
; #" this 35"'*"""‘ d Bvalvake

Consider a system of, proton and an antlproton fixed at dzstance # apart. &ind the
magnetic interaction energy’in terms of the magnetic moment fig of the proton, for thc
c1gcnstatcs of total spmf In general, two magnetic dipoles have

V(@) = {plp.z 3(;.llr)(u2r)/r2}/r
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. 12 Spin States

An electron is in a homogeneous magncuc field along the z—du'cctmn At t=0 its
spm points in the +x-direction. :

a) Give a simple Hamiltonian and an ansatz for the spinwave function,

b) Solve the Schroedinger equation. : _ :

c) Calculate the probability for >0 to find the clcctron in a state of : - /
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I3  Truncated Oscillator '_

Find the energy levels in the potentlal
: ' ) V(x)— 02x2 forx >0 _
, : RS orx<0, L ) /
using the one dimensional Schroedmgcr equation. | " S
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I-4  Electronin B-ﬁeldr _

An electrbn moves in free space filled withl a homogenous magnetic field Boin the
z direction. Neglecting spin, ‘ :

(a) write down the Schroedinger equatidn, and

(b) find the energy levels. _
(c) Show the quantization of the magnetic flux enclosed by large orbits.

(Hint: Start with the Bohr Sommerfeld quantization.)
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