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=2ﬁ:‘ {0y Omtam+ lG=m)G+m+ 1) = 8 Spim—
x[(j+m)(j—m+ D]} (12.5.21b)

Using these (or our mnemonic based on images) we can write down the matrices
corresponding to J?, J., J., and J, in the |jm) basis]:

j,m_\_,j’"l ©.0 &b G.-H wn 1O -1

©0,0 Jo 0 0 " 0 ]
3.3 0 3 0 0 0 0
- 3,-H o 0 In 0 0 0
(1,1 0 0 0 20 0 0
(1,0) 0 0 0 0 2h 0
(1,-1 | o 0 0 0 0 2 |
. | ! I J
. , (12.5.22)
J: is also diagonal with elements mii.
[0 0 0 o 0 . 0 ]
0 0 #2 0 0 0
0 #/2 0 0 0 0
J-lo o o 0 #2720 (12.5.23)
0. D b, R/ L0 ROVE
0 0 0 0 #2270
[0 o 0 0 0 0
O B omtBf2e, 106 by O 0
0 /2 0 0 0 0
J-|0 0 0 0 —it/2'? 0 (12.5.24)
0 0 0 in/2\2 0 —iff2'?
0 0 0 0 it /2" 0

Notice that although J, and J, are not diagonal in the |jm ) basis, they are block
diagonal: they have no matrix elements bf:tween one value of j and another. This is

1 The quantum numbers j and m do not fully label a state; a state is labeled by |ajm), where a represents
the remaining labels. In what follows, we suppress a but assume it is the same throughout.

because J, (out of w
Since the J’s are all t
In particular when we
be satisfied within eac
sponding to a certain

Exercise 12.5.2. (1’
mutation rule [J{'/?, J,
(2) Do the same f¢
(3) Construct the ¢

Exercise 12.5.3.* (
(2) Show that in tl

(use symmetry argumen
(3) Check that AJ,

principle [Eq. (9.2.9)].
(4) Show that the

Finite Rotations}

Now that we hay
J., we can construct
#). But this is easier
exponentiating them i
it sounds for the folle
the linear combinatio
operators U[R] will b
sional block at a giv
rotation matrices imp
the subspace V; span
element |y;}) of V. Tt
if |y> has componen
matrices DY, What m
evaluate these if j is s

DY[R

i The material from here tc
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