STUDY GUIDE FOR QUANTUM MECHANICS II, TEST II

Version 071102
Note:  You may bring a 3”x5” card with writing on both sides to the exam and use it.

0.  Know your homework.

1.  Explain the following terms (or indicate what they are about) with 3 sentences or less


a. alkali atom


b. residual Coulomb interaction


c. Russell-Saunders coupling


d. Lande’ interval rule


e. normal Zeeman effect


f.  anomalous Zeeman effect


g. Paschen-Bach effect


h. fluorescence


i.  phosphorence

2.  Hartree-Fock Methods

a.  What is the difference between the H-F method and the Perturbation Method?

b.  What the sequence of steps in the H-F approach?

3.  Starting from a hydrogen atom-like basis, go through the sequence of arguments leading to the low-lying level scheme of a multielectron atom.  (we did both helium and carbon as examples).

1. Hartree-Fock Central Potential

2. Residual Coulomb

2a.  Stot splittings

2b. Ltot splittings

3.  Spin-Orbit

4.  Spectroscopic Notations.

a. What’s the difference between the notations 1s2 , 2p6 , 4d8 and 
the notations 1S0 , 3P3 , 1D1 ?

5.  Effective Charge

a.  Why effective charge?

b.  How orbitals shift from the hydrogenic sequence when shielding and 

penetration are taken into account in the multielectron atom.
c.  How to calculate orbital energies & orbit radii

d.  Rydberg atoms

6.  Exchange symmetry & the “Mythical exchange force”

a. Why?

b.  Impact upon wavefunctions of indistinguishable particles.

7.  Molecules

a.  Ionic bonds

Energy balance

Be familiar with the ‘potential energy’-type diagrams such as ER Fig 12-1.

b. Covalent bonds



Symmetry – “mythical exchange force”

Be familiar with the ‘potential energy’-type diagrams such as ER Fig 12-4.

c.  Electronic excitations

d.  Rotational excitations



rot KE ~ (hbar2/2I)  r(r+1)

e.  Vibrational excitations



equally spaced energy levels

f.   Relative energy spacings of electronic, vibrational, rotational states.

g.  Picket fence spectra (ex ER Fig 12-6, 12-7 etc)

h.  Spectra of molecules with electronic, vibration, & rotation happening 


ER Fig 12-9 is a great summary of the level scheme.

(ex ER Fig 12-10 and better figs)

g.  Typical frequencies & wavelengths of electronic, vibrational, rotational states

Quantum Distribution Functions

1.  Boltzmann

2.  Bose

3.  Fermi

4.  Detailed Balance

5.  Bose Condensation

6.  Superfluidity

7.  Photon Gases

