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Problem sheet - HT tutorial 4
Self-assessed questions

Q1. A quiz on hydrogenic states

[JW QM HT Q1.4]

Q2. Familiarity with hydrogenic wave functions

[JW QM HT Q1.5]

Q3. A very useful expectation value for the hydrogen ground state

[JW QM HT Q1.7]

Q4. Book work derivation of the basics of non-degenerate perturbation theory

[JW QM HT Q2.1]
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Q5. Angular momentum addition relevant for spin-orbit coupling later

[JW QM HT Q3.1]

Q6. Conserved quantities in this new context

[JW QM HT Q3.4]

Q7. Some practise with new notation

[JW QM HT Q3.7]

Q8. Hydrogen-like ions and spin-orbit coupling (consider after main Q7)

[JW QM HT Q3.9]
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Main questions

Q1. Application of perturbation theory - basic harmonic oscillator example

[JW QM HT Q2.2]

Q2. Application of perturbation theory - slightly harder harmonic oscillator example

[JW QM HT Q2.4]
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Q3. Application of degenerate perturbation theory - the 2D harmonic oscillator

[JW QM HT Q2.4]

Q4. First relativistic correction to simple hydrogen

[JW QM HT Q3.2]

Q5. Another source of correction to simple hydrogen

[JW QM HT Q3.3]
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Q6. Second relativistic correction to simple hydrogen

[JW QM HT Q3.5]

Q7. Consistency check for the application of perturbation theory

[JW QM HT Q3.13]
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