EASTERN UNIVERSITY, SRILA

THIRD EXAMINATION IN SCIENCE - 200

FIRST SEMESTER (SPECIAL REPEAT)

(FEBRUARY 2010)

PH 303 NUCLEAR PHYSICS

3¢=9.012182 u

9.013329 u
=12.000000 u

3N = 13.005739 u

1H = 1.00727647 u
uetron= 1.00866501 u
ectron= 5.485803%x 10~ % u



I. The binding energy £y of a nucleus by the semi-empirical mass formula is given by:
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Describe briefly the ‘origin’ of the various terms in the Semi-Empirical Mass Formula.

(a) Show that the mass of an atom can be written as:
Mu(A Z) = aA + BZ + yZ? F 6, where a, 8,y and & are function of A

(b) Show that the mass of any odd A isobar nuclide can be given as:
My(A,Z) = My(A, Zy) + y(Z — Z;)*
where Z,is the atomic number of the most stable isobar.

In stars slightly more massive than the Sun, hydrogen burning is carried out mainly§
the CNO cycle, whose first step is: p 4+ *2C — 3N + y. Estimate the energy of |
gamma (in MeV), assuming the two initial nuclei are essentially at rest. Justify a

simplifying assumptions you make.

2. Define scattering process and elastic scattering.

For a reaction of the type X(a, b)Y show that:
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where the symbols have their usual meanings and 8 is the angle of particle b, withi

- direction of incidence,
Beryllium has only one stable isotopefBe. When a 50 MeV proton strikes a berylll
target it is found that a high energy neutron is emitted from the target.
1) Use the conservation laws appropriate to nuclear reactions to determing |

(ii) Determine the Q of the reaction and so estimate the energy of the neulm

incident protons.



