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Question 1 [15 marks] 

 A 0Σ  particle, at rest, decays into a 0Λ  and a gamma-ray  γ+Λ→Σ 00 . The rest-masses 

of the 0Σ  and the 0Λ  are 1193 MeV/c
2
 and 1116 MeV/c

2
, respectively. Determine the energy of 

the gamma-ray produced. [Hint: it’s not a simple case of E = 1193 – 1116 = 77 MeV]. 

 

Question 2 [10 marks] 

 Beryllium has only one stable isotope Be
9
4 . When a 50 MeV proton strikes a beryllium 

target it is found that a high energy neutron is emitted from the target.  

(i) Use the conservation laws appropriate to nuclear reactions to determine the residual nucleus 

in the reaction which produces the neutrons. Write down the full nuclear reaction. 

(ii) Determine the Q of the reaction and so estimate the energy of the neutrons emitted in the 

forward direction i.e. the same direction of propagation as the incident protons. 

 

Question 3 [5 marks] 

 Estimate the ratio of the surface energy term per nucleon for Ca
40  to that of Pb

208 . 

 

Question 4 [10 marks] 

 Recent news articles about ‘table-top cold fusion’ claim that neutrons are produced via the 

reaction Xndd +→+  where X is a nucleus in its ground state. 

(i) Identify X. 

(ii) How much energy is released in this reaction ? 


