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RADIATION PHYSICS
Answer 4 of the following questions.

1. Co-59 is to be irradiated in a thermal neutron flux to create Co-60. The thermal flux is 10'5 n/cmz2-sec.
a. After how many days of irradiation does the Co-60 activity reach a maximum?
b. Ifitisirradiated at a flux of 1012 n/cm2-sec, does the maximum Co-60 occur for the same irradiation
time?

Data:
Half of Co-60 = 5.27 years
2200 m/s °Co(n,y)8%Co = 37.2 b

2. ltis desired tomake a Z° particle via the following proton-proton reaction.
p+p—->p+p+27Z

a. If the reaction is generated by colliding a proton beam with a fixed liquid hydrogen target, to what

energy must the protons be accelerated to provide sufficient energy and momentum to create a Z°
particle?

b. Instead of using a fixed target, two opposing proton beams (that is, going in opposite directions)
are collided, to what energy must the protons be accelerated for there to be sufficient energy for
the reaction to occur?

Data:
Rest Mass of a proton = 0.938 GeV/c?
Rest Mass of a Z° particle = 91.187 GeV/c2

3. As shown, a photon of energy hv undergoes Compton scattering with an electron being at rest. Use the
conservation laws of energy and linear momentum to show that the energy of the backscattered photon

can be expressed as Av = —% , Where my is the rest mass of the electron.
1+ Vz
myc
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4. For most of the non-fissile heavy elements being irradiated with thermal neutrons, what type of nuclear
reaction most likely to take place? And why?
(b) tis well known that photons of energies between 1 and 5 MeV are most difficult to shield. Why?



5. Show by classical calculations that when a neutron collides with a proton at rest, the relationship

between the neutron energy Tn and the recoil proton energy Ty is Tp = Ta (cos 8)2 Here 6 is the angle
between trajectories of the proton and the incident neutron.

6. Provide an estimate for the number of head-on collisions required to slow a 1 MeV proton to rest on
interactions with electrons. Describe four major differences between electron and heavy charged-
particle slowing down. (The proton is 1836 times heavier than the electron)
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