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SP425 – Study Guide for Test 3

Nuclear Physics

1.  Nuclear Shell Model


Orbital Sequence


Ground State Configurations


Configurations for Excited States


Spin & Parity for a given configuration.

2.  Collective Models


Vibrational Model



Energy Level Spacing



Shapes of oscillation



Phonon energy and oscillation frequency


Rotational Model



Energy Level Spacings



Moment of Inertia

3.  Semi Empirical Mass Formula


Justification for the various terms.

4.  Classifying reactions


Names for reactions


Compound Nucleus or Direct ?


Conservation of Energy and Angular Momentum

5.  Q-values


What is Q-value?    

What does Q>0 and Q<0 imply?


Q-value calculation for reactions X(a,b)Y


Q-value calculations for decays



 decay



+ decay,  - decay, Electron Capture

6.  Cross Sections and Count Rates


How to calculate the count rate given the cross section 

and experimental geometries.


Differential cross section


Angle integrated cross section


Resonances and Resonance reactions

