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ASSIGNMENT 5
If the angular momentum ladder operators J, and J_ are defined by
Jy=Jp+1idy, Jo=Jy—1iJy,

then J, J_ is equal to
(a) JZ+J2, (b)) JP—J2  (c)J*—J(J.—h) (d) J*—J.(J.+h)

If the angular momentum ladder operators J, and J_ are defined by
Jp=Jp+idy, Jo=Jy—1dy,

then J_J, is equal to
(a) JZ+J2, (D) J*=J2,  (c)J* = JL(J.—h) (d)J* = J.(J.+h)

If the angular momentum ladder operators J, and J_ are defined by
Jp=Jpy+idy, Jo=Jy—1Jy,

then the matrix element (j'm/|JJ_|jm) is equal to
(@) 4305+ 1) = mlm -+ DI, G (0) 130+ 1) = main = D856
(o) {37 + 1) + m(m + DI*0550 G (d) {3 + 1) + m(m = 1)}%055 G

If the angular momentum ladder operators J, and J_ are defined by
Jp=Jp+idy, Jo=Jy—1Jy,

then the matrix element (j'm’|J_J,|jm) is equal to
(8) {7(G + 1) = mlm + DI*8s5 S (b) {j(5 + 1) = mlm — DI85 Sy
(¢) {3+ 1) +m(m + 1)}0705 Sy (d) {5(5 + 1) +m(m — 1) 780 S

If J ia an angular momentum vector operator and A is any polar vecor, then
the matrix element (j,m + 1|J - A[j, m) is equal to

(a) $(Ay —iA) {(j —m)(j +m+ 1)} R
(b) YA, +id) {G—m)(G+m+ 1)} h
(c) —M)(rﬂm(—m+DFm
(d) Afm@> (G —m+1)}h
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If J ia an angular momentum vector operator and A is any polar vecor, then
the matrix element (j,m — 1|J - Alj, m) is equal to
(a) 5(As —iA) {( —m)(j +m+ D} n

(b) A +id G —m)G+m+ D)} h

() AN{G+m)(G—m+ 1)} h

(d) DG +m)G—m+1)}2h.

If J ia an angular momentum vector operator and A is any polar vecor, then

the matrix element (j, m|J - A|j, m) is equal to
(a) 0,  (b) mh, (c) A,mh,  (d) —A.mh.
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The iso-spin of the deuteron is 7' = 0. If 5, = [ (1) ] denotes the iso-spin

wave function of proton and 7, = denotes the iso-spin wave function of

0
1
neutron, then the iso-spin wave function of the deuteron is given by

(@) 7 (Dma(2) (b)) m()mp(2) () 5{np(1)1(2) — ma(1)mp(2)}
(d) Z5{np(1)1a(2) + na(1)mp(2)}

Consider the deuteron to be a bound state of two nucleons (proton and neutron)
in s - state (relative orbital angular momentum [ = 0) and spin S = 1. If
a = l (1) ] denotes the spin-up state of neucleon and § = [ (1) ] denotes the
spin-down state of nucleon, then the spin wave function of the deuteron is
given by
(a) a(l)a(2)  (b) B1)B(2)  (c) J5{a(1)B(2) +B(1)a(2)}

(d) all the three given in (a), (b) and (c).

Pions exist in three charge states, 7+, 7%, 7. An isospin T, = 1 is attributed
to the pion and its three charge states are 1dent1ﬁed with the three projections
myp, = 1,0, —1 of the isospin. Nucleon exists in two charge states, proton and
neutron and it is attributed an isospin Ty = 1/2 with projections mz, = + %

denoting the proton and |mg, = —  denoting the neutron. The isospin wave
function |7r*p) of a system consisting of 7~ and proton can be written as
(a) |T' = 3, mr = _%>i (b) |T=3 %7mT:1_%>v
(c) sz 5;mr=—3)+ 3/T=35mr=—3),
13 3 3 1 13 3 1 1
(d) ~1 ; i ; |T:§>mT:_ §>+ —1 % . % |T: 5, M =— §>7
1 1 3

where the symbol [ 1 2 2 ] denotes the C.G. coefficient.
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