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Q.1. Encircle the correct option. (10x1=10)

(i) The combination ud belongs to an

(a) isospin doublet (b) isospin triplet
(c) isospin singlet (d) none of them

(it) The rank of SU(3) group is
(a) 3 (b)

_ (c) 8 (d) 2

(iti) In scattering problem, if i = 1, then
(a) inelastic scattering occurs (b) symmetric potential is present
(c) elastic scattering occurs (d) none of them

(iv) The unified Electromagnetic and Weak force can be explained by
(a) SU(3) (b) SU(2) x U(1)
() U(1) - (d) SU(@3) x U(1)

(v) The plane wave solution in asymptotic region is a superposition of
(a) two spherical waves (b) four spherical waves
(c) infinite partial waves (d) none of them

(vi) The general formula to find number of generators of SU(n) is
() n*-n _(b) n?
(c) n?-1 ; (d) n%+1

P.T.O.



(vii) When §; is positive, then potential is

(a) attractive (b) symmetric
(c) repulsive (d) non central
(viii) The full width half maximum of resonance curve is related to

(a) life time of the state (b) energy
(c) momentum (d) all of these

(ix) In a weight diagram multiplicity decreases until — layer is reached
(a) single point (b) triangular

- {¢) hexagonal (d) rectangular

(x) The action of I, produces change of

(8) AY =0, Al =1 (b) AY =0, ALy = ~1

() AY =0, Alz=+1/2 (d) AY =0, Aly = -1/2
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Question 2: (2 x 10 = 20)
Give short answers of the following questions.

(i) Define H-type and E-type generators.
(i) Verify standard form of Lie algebra of SU2 group by showing [H,, By] = +1E;.
(iii} Show that differential cross section has dimension of area.
(iv) What is hadron spectroscopy?
(v) State optical theorem.
(vi) What is Grand Unification Theory?
(vii) Using [\, \;] = 24 fijedx, find value of fags.
(viii) Define elastic and inelastic scattering.
(ix) What is phase shift and how is it related to potential?
(x) What is Standard model of Particle Physics?

Question 3: (10)
Derive the following Breit Wigner formula for elsatic scattering of spinless particles. Also
explain in detail its importance/use in Particle Physics.

r?/4
— Eg)?+T?%/4
Question 4: (5 + 5 = 10)
a): Using fundamental representations of SU(3), evaluate 3®3®3 product representation
and reduce it to the irreducible representation.

ou(E) = %3’,-(2: g

b): For an elastic scattering between spinless particles, the scattering amplitude is
20 +1)
10 =3 55 ) (¢4 _1)(cost)

Use this to calculate the differential cross section.

Question 5: (10)
Find out the matrix representation of the generators of SU(3). Relate the obtained set
of generators with Gell-Mann matrices.
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