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Answer Any FIVE full questions.

1.

5.

(a) Obtain momentum distribution function for beta decay. [5]
(b) Explain Bragg curve and particle “range” for alpha radiation with the help of particle

transmission experiment. [5]

(a) Derive the expression for kinetic energy transferred to an electron by a heavy charged
particle. (5]
(b) What is scintillation process? Explain working principle of inorganic scintillation radiation

detector? [1+3]

(a) Explain the working of Photo Multiplier Tube in a gamma spectrometer setup with a block
diagram. (5]

(b) Draw the block diagram of Ge(Li) detector with proper biasing of the junction. Calculate
the scintillation efficiency of Anthracene if 1.33 MeV of particle energy loss creates 20,000

photons with average wavelength of 450 nm. [2+3]

(a) Explain angular correlation between the directions of emission of two successive gamma-
gamma radiations. [5]

(b) Hydrogenous materials are best suited for neutron moderation, Justify. Find the
approximate energy loss of 1 MeV alpha particles in a thickness of 5 um of gold. Given:

specific energy loss is 380 MeV. cm? g*; density is 19.3 g cm®. [2+3]

(a) Draw and explain, range and transmission curves for mono-energetic electrons and beta
particles. [5]

(b) How to measure the resolution of HPGe detector system using Co-60 radiation source?
The average energy required to produce an ion pair in gas by the energetic radiation is 35 eV.

A neutron fission counter is lined with U-235 to detect neutrons by ionizing fission fragments



that produces an average energy of 200 MeV. Find the pulse height at a capacitor of

capacitance 40pF connected to the collecting cathode. [2+3]

6. (a) With relevant nuclear reaction, explain slow neutron detection using BF3; counter. What is
the reason for “wall effect”. [3+2]
(b) Write the decay scheme of Cs — 137 radioisotope. Compute the maximum energy of the

Compton recoil electrons resulting from the absorption in Al of 2.19 MeV. [2+3]
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