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I. Quantum Numbers
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II. Orbital Angular Momentum 
a. Allowed orientations 
[image: image7.wmf]cos

(1)

z

Lm

L

q

==

+

l

ll


          [image: image8.png]


 [image: image9.png]&

ILI





b. 
[image: image10.wmf]2

e

m

=-

μL

l

h

, Bohr magneton 
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d. Normal Zeeman Effect – energy level splittings, 
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e. Selection Rules: 
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http://faculty.gvsu.edu/majumdak/public_html/OnlineMaterials/ModPhys/QM/Quantum3d_part2.htm 
III. Spin Angular Momentum
i. Stern-Gerlach Experiment (1921)

ii. Goudsmit & Uhlenbeck Explanation (1925)

iii. P.A.M. Dirac – relativistic QM (1928)
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v. Fermions (half integral spin – electrons, protons, muons)
Bosons (integer spin – photons, pions)

vi. 
[image: image18.wmf]0

||

',,

||2

sMM

ee

Hg

em

mm

=-×==

μBμs

h

,  
(gyromagnetic ratio) 
[image: image19.wmf]2.0023...

s

g

=


vii.  Eectron (
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IV. Total Angular Momentum
a. 
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d. States: 
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e. Magnetic Moments - 
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V. Electronic Configurations
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b. Shells K (
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c. Spectroscopic Notation 
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d. Electronic configuration, Pauli Exclusion Principle

VI. Nuclear Physics 

a. Terms

i. Baryon, B

ii. Atomic Number, Z

iii. Mass Number, A

iv. Nuclide, nucleon, nucleus, 
v. Isotope, Isobar
vi. Parity

vii. Atomic mass units, u
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iii. Electron capture: 
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iv. Radioactive decay 
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v. Mean life: 
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Half-life: 
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c. Mass excess: 
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d. Binding Energy: 
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e. Semi-empirical mass formula: 
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Energies: bulk, surface, Coulomb, Symmetry, Pairing
f. Binding Energy/nucleon 
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g. Separation Energy: Ex: p-separation 
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h. Nuclear Angular Momentum
i. Nuclear magneton: 
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ii. Protons: 
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iii. Neutrons: 
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iv. Applications: NMR, MRI, hyperfine splitting, radio astronomy

i. Shell Model

i. Magic numbers: 2,8,20,28,50,82,126

ii.  
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iii. Parity 
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iv. Max number protons/neutrons - 
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VII. Nuclear Reactions – Energy computations 

a. Alpha Decay, Disintegration Energy: 
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