Module 8: Angular Momentum - 11

. N
81 L=L*IL = he‘{i%HCOt%} Y, , =C LY, . The constant C is given

. N
g2 L=L fiL = he‘{i%HCOt%} Y;, =C L,Y;, . The constant C is given
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[Answer (a)]
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8.3 For j==;J ==ho,, Jy=1ha and J =1h0' where o,,0,and o, are Pauli spin
X 2 X 2 y z 2 z X y z

N |-

matrices.
Evaluate (2|J, |1)



@ (23,/4=-

1
(b) (2]3,|1)= Eh
© (2|3,|n)=—n
d (23, |)=+in

[Answer (b)]

8.4 |j,m> are simultaneous eigenkets of J* and J,. Let |1>:‘%,%>and |2>:‘%—%>

Evaluate (1|J,|2).

@ 3,12 =+2
®) 13,2 -2
© 3,12 =+

@ @3,[2)= -3

[Answer (b)]

85 |j,m> are simultaneous eigenkets of J? and J, . Let |1>=‘%,%>and |2>=‘%—%>

Evaluate (2]3%]2).

@ (29%[2) =30

®) (2]37(2) =30’

© (232[2) =20’

(@ (2]92[2) =



[Answer (a)]

86 For j==; J,=>1a,, Jy=3hay and  J,=~ho
2 2 2

z 2 z

where ax,ayand o, are Pauli spin

matrices. What are the eigenvalues of J ?

(@) The eigenvalues of J are +7

(b) The eigenvalues of J are +—-7

L)

2
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(c) The eigenvalues of J are J_rah

(d) The eigenvalues of J are +ti7

[Answer (c)]

8.7 Assume j:g . Thekets |1)=

§,§>, |2>:‘§,l> | |3>:‘§,_1> and |4)= §,_§>
2 2 2 2 2 2 2 2

are simultaneous eigenkets of J* and J,. Which one of the following answers would be
completely correct

€) J2|1>:gh2|1> &JZ|1>:gh|1>

b) 3*[2)=2012) & 3,12)=>[2)
© 319=22003) & 3,139 = 2l
(d) J2|4>=%h2|4>& JZ|4>=—gh|4>

[Answer (b)]



8.8 Assume j::; The kets |1)=

23). 1

are simultaneous eigenkets of J* and J,. Evaluate (2|J,[1)

@<4Mg_bﬂh

® (23,1 =

@)@%msgh
J3

@ (29,[1=-"n

[Answer (b)]

8.9 ®(j,,j,.j.m) aresimultaneous eigenfunctions of JZ,J7, J* and J,;

¥ (j;. J,,m,m,) are simultaneous eigenfunctions of J?, 37, J,, and J,,. Now

of1t33) _ ¢f 11
2'2'2 272

Using above, we get

@(11§lj = C, ‘P( 1,1,0,£j+ C, ‘P( 1,1, 1,1)
2 22 2 2 2
@ Clz\/g and C, = g
(b) Cl=\/§ and C, = %
(©) Clz\/% and C, = %
d)C, = \E and C, = %

[Answer (b)]

§l> , |3>:‘§—l> and |4>:‘
2 2 2 2 2
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8.10 @(j,,j,,j,m) are simultaneous eigenfunctions of JZ,J;, J* and J,;

W (j;. J,,m,m,) are simultaneous eigenfunctions of J?, 37, J,, and J,,. Now
(D(z l § j =C1 ‘P(Z’l’oal + CZ ¥ 2’3’1’_2
2'2’ 272 2 2
i= m, = ]/2 m, = _]/2
jl_i_l jp+m+1/2 jh-m+12
2 2j, +1 2j,+1
jl_i [ mm+12 Jptm+1/2
2 2j,+1 2j,+1

Use the Table for Clebsch Gordon coefficients to determine C, and C,.

(a)C1=\/§ and C, :\/2
(b) C, = \/: and C, f
() C = \/; and C, \/7
(d)Clz\/g and C, =\/7
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[Answer (b)]



