Faculty of Science

Okayama University \ ,I
—_— .

Research Institute for Interdisciplinary Science "\'
Prof. Harald Jeschke
Tutor: Makoto Shimizu I{ S

Okayama, October 29, 2019

Exercises for Advanced Physics 1, 2019 term 3

Exercise Set 3
(Due date: Tuesday, November 5, 2019)

Exercise 5 (Spin operator) (5 points)
The eigenvalue equation for the electron spin S, operator is

Szll)spin = mshlbspin

For a two-electron system, the total z-component operator is the sum of the S,
operators for each electron:

Sz,total = Sz(l) + SZ(Z)

Determine if the spin wave function gy = P« (1)Pp(2) is an eigenfunction of
S2 total, and give its eigenvalue.

Exercise 6 (Hund’s rules) (5 points)
A @® electron configuration can lead to the following terms:

'S,'D,'G,*P,°F.

Use the first two Hund’s rules to properly order these terms according to energy.
Then, determine the term symbols arising from each term, and use the third
Hund’s rule to complete the energy ordering. Explain your choices.



