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Answer any Six quesiions.

7' (a) tstplain brieily various types of neutron
producing reactions with an example.
(b)

2 (a)

4

[M(3H) = 3.016050 u, M(l0Be) : 10.013534 u, , Mla0cay : 39.9625g4 u,
M(2H) = 2.014102
u19ne; :9.012186 u, M(3fca):3g.970691 u, mn: 1.00g665

u,

ul

tvpes of neutrons according

to their kinetic energy and explain any rwo rypes
of
,f;'itj'##ffJ:*
(b) The atomic
7 are 10.01 294 uand 7.01600 u respectively.
The mass
of a neutron
lease of a-particles from boron l0 can be
accomplished
by neutrons
2603 ul
(a) Explain'the attenuation of neutrons.
(b) calculate the macroscopic scattering cross section for neutrons
of a certain energy in H2o,
assuming the following values for itre microscopic
scattering cross sections of H and o,
respectiveiy: oo : 4.2 b; os = 3g.0 b.
(a) The neutron beam intensitv I is incident on a target materiar

(b)

5

Calculate the neutron separation energies for each
of the following nuclei.
3H,loB",40cu

(a)
(b)

of area A, thickness t and having
,..tion p.. nucreus.
A monoenergetic beams ofoeutrons, = 4-x 10to neutrons/cm2
O
s, impinges on atarget I cm2 in
area and 0'l cm thick' There are 0.048 x 102a
atoms/cm3 in the target and the total cross section
at
the energy of the beam is 4.5 b. (i) what is ttre
total
cross
section?
(ii)
How
many
_macroscopic
neutron interactions per
Ne nuclei per cm3. Determine the cross

second occur in the target?
lrri) what is the collision density?

Prove that the average path length for the neutrons
moving in the material is equal to the mean free
path.

An indium foil of 2 cm2 cross-section and r0-3 cm
thickness is exposed to a
of uniform energy. If the neutron flux is 5x 10d
,r,,
cross section for these neutrons is 190 b, calculate
the number of
-^ neutron
during a 3 min exposure of the foil.
[p :7.31 glcm3,fr,,f : iiSi

;;;i;;r;; r'lLo

6 (a) write short notes on B\ counter
(b)

3

and He proportionar counter.

How many collisions are required for neutrons to loss
on the averag e 99yoof an initial energy of
2 MeY in eBe moderated assembly (average logarithmic
energy decrement is 0.209)? compare
this with the total number of collision, i.quirla
i"?nri, thermar
energies.

(a)
(b)

sphere' Also calculate the fraction of neutrons
which are thus absorbed.

[or:4.15b, Ga = 0.0034 b]
Explain intermediate neutron detection and
ultra high energy neutron detection.
Show that average energy loss for neutrons
which have one collision with carbon nuclei is
0.1462.
The average logarithmic energy decrement
for carbon is 0.15g.

