
Homework Ch12-13    Name __________________________________ 
 
 
1.  Calculate the Q-values of the following reactions 

Reaction Q-value 
(MeV) 

.  p + 3H  n + 3He 
(used to make neutrons) 

 

2H + 2H  n + 3He 
(used in fusion reactors) 

 

2H + 3H  n + 4He 
(used in ‘dirty’ fusion reactors) 

 

n + 6Li  3H + 4He 
(used in weapons to produce tritium during detonation) 

 

4He + 4He   8Be 
(occurs during He burning in stars) 

 

4He + 4He + 4He   12C 
(the triple alpha process in stars) 

 

 
 
 
  



2.  Calculate the total angular momentum and parity of the entrance channel in the following reactions. 
All reactants given below have positive parity.  The parity associated with the orbital part of the 
wavefunction is (-1)l . 

Reaction s1 s2 l jtot parity 
.  p + 3H  n + 3He ½ ½ 0   
.  p + 3H  n + 3He ½ ½ 1   
4He + 4He  8Be 0 0 0   
4He + 12C  16O 0 0 0   
4He + 12C  16O 0 0 1   
4He + 16O  20Ne 0 0 0   
4He + 16O  20Ne 0 0 1   
4He + 16O  20Ne 0 0 2   

 
 
 

3.  13-6  In order to measure the cross section of the α + 12C  p + 15N reaction, a proton detector 
subtending a solid angle of 3E-3 steradians is used at the scattering angle θ.  A 0.2 microAmp beam of 
alpha particles is incident on the 12C target of mass/area ‘nx’=100 microgram/cm2.  If the differential 
cross section is 0.2 millibarns/steradian, calculate the count rate of protons in the detector.  (Hint: must 
change the product ‘nx’ to have units of  #/cm2). 

  



4.  Diagram the nuclear shell model filling scheme for the ground states of the following nuclei. 

   

3He    12C 

    

  23Na     39K 

     

27Al      48Ca 



 


