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. Two spin-balf perticles are in a state with total spin sero. Let #i, and 7,
be unit vectors in two arbitrary directions. Calculate the expectation value
&mmaﬂwmdmmmmﬁ.mmmdﬂm
second along Ay That is, if 5, and 8, are the two spin operators, calcuinte

(Pise - hase- B l¥)

Hidk: Becomse the state is sphetically symmetric the smewer can do-

This is an example of the selection rules from section 5.2. Since the state 1 s symmesric,
(3l (80 - B} (80~ ) [0} = 3 (Ra); () IR
N (S10.28)
= Z (#a); (i), <¢v ¢> + e

The remaining terms are matrix elements of (linear combinations of ) components of spherical
tensors of ranks 1 and 2 between spin-zero states, so vanish:

%Jij Z (5a) (36)
k

() (S - o) 55 0) ) = 3 - (9150 50 19) (510.20)
But since s* = () between these states, where 8 = 5, + 5,
' 1 3 :
8g -85 = E (52 —53 - Sg) = —*Z (810-30)
and 1 .3 1
(F] (S0 +2a) (55 - ) ) = — o086 = —7 cos (510.31)

Note: It is of course possible to get the answer without using the theorem: Since the
matrix element depends only on the angle between these two directions, let fi, = fi..
Thea with #fts = cos & + sin f., the correlation is
. . 1
B(0) = (P} {8 - =} (86 - R} 16} = 7{#] (00 - ) (s - i) ()
= (1,'3! {ora}, ([Ua)z cos 8 + (o), sin 9} ll,b)

Tace Equation (A27) in the appendix.

(510.32)
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Now

Nera - fic) (06 - Fiz) Y} = (0a - iz} (o0 - fix 5 a 7

80 tﬁat
(@l {ora - ¥iz) (on - i) ) =0
" Similazly
el s A e B o e

V2

(Ga- s} (@3 - o)) = (- Br) (o0 - 1) 22

so that
(¥} {oa -z} (on - Fi) ) = -1
So again
B(6) = -—%m&ﬂ
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