
Keble College A3: Quantum Mechanics and Mathematical Methods Problem sheet

Problem sheet - HT vacation
Main questions

Q1. Proving some basic properties of the exchange operator

[JW QM HT Q6.1]

Q2. Proving some more properties

[JW QM HT Q6.2]

Q3. One last property

Prove that the exchange operator χ is hermitian.

Q4. Implications of exchange symmetry for two particle ground states

Consider two non-interacting electrons in an infinite potential box. What is the ground state if the
two electrons are (a) in the same spin state, or (b) in a different spin state? (c) Which of these state
has the lowest energy? (d) What is the first excited state if the electrons have the same spin state? In
all cases ensure that any states you construct possess the correct exchange symmetry.
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Q5. Ground states for systems with three identical particle systems

[JW QM HT Q6.4]

Q6. Examining the difference between bosons, fermions and distinguishable particles

[JW QM HT Q6.5]
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