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M.Sc. 3rd Semester Examination

PHYSICS
Paper:PHS-305

(Nuclear Physics-I)

Full Marks :25 TurB : One Hour

The Jigures in the margin indicate full marks-

Candidates oe rcquircd to give their answers

in their own words as fo as practicable.

GrouP - A

Answer anY txu questions : 2x2=4

I . Whal nas the role of oscil}uing radiefiequency field in

Rabi's o<perirnerrt of nuclea rragnaic rnment?

2. The quadnpole moment of ..Gdrrt nwleus is 130 frn'z.

Shour tb* tris nucleus is alrnost rytrcdcal.

3. ln a mass spectrometer, a single positive chrged ion is

accelerated though a potential difierenc€ I kV. It then

travels through a uniform magnetic field for which

B = lk Gauss and is detected into a circular path

of radius 182 crn Calculae the mass of tlre ion in rmit

of u.

4. What ae allourcd and forbidden P-transitions?
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(2)
Gmup-B

AnswEr any rlD questions : 4x2=8

G) Graphicallv show the transitions of the following

Odd A (77) isobaric nuclei with parabolic
p,resemakn :

32Gez ----+rr Asz -----+ro se771stabl4

and * Krz ------+ ls Br?7 -------+r Se77

(n) Evaluate the maximum enerry shift that can be
obs€rved for a body whme quadrupole mmrcnt is

a. 2+2

O Writc abou tlrc fine stnrcture of o -specrnrm ard
its importuca

(O Wbat do you mean by the Hindrance factor for
cr{ecay? 3+l

7. Discuss the pooilates of Pauli's neutrino hypolhesis in
pdecay. 4

8. O 'Nulei fq utlit p.{ecay is uEgdicaly pm:ble
may ds udergo elecuonopfire, hr ttrc rerrcrse

is mt hE" - 
jusdry your ansqier.

CO Ste fte nfuhipole clr&s of 7*diarfum emired
in thc following transition with giv€n spr$parity

vatEs: 3/2- -+Sl2' 2+2
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(3 )

Group - C

Answer any aze qrstion : 8x l:8

O Caloilale the @uency of hiting the potertial wall

for aT-J (Z = 92) nucleus by an alpha-particle.

Given, the velocity of alpha prticle is in tlre order

of l0? m.s-r and its energr 4.25 MeV.

(n) An cr -particle of energr 6 MeV traverses in Al
material of relative stopping power 1700, calculate

the thickness ofAI that is equivalent in stopping
power to 1m air.

(ii) A nucleus wilh initial spin and panty 3- decays to

a final state with l*. What are the possible

multipolaities of tp emiued gmma raf Is a pue
transition possible? Justi$ your answer rsing the

gamma decay selection nrles. 3+2+3

10. @ What are Fermi-Kurie plots? Discuss their
irportance,

CO E Alain how the rmil-tee crnission md absorption

of gamma rays occur. 2+6

Internal Assessnent : 5 mrrks
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