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Two particles, 1 and 2.

D(R)|a1) @ |az) = (D1(R)|a1) @ Da(R)|a2)) = D1(R) @ D2(R) |a1) @ |eva)

Dg(é@)<1iQ~J15—75>®<1iQ~J2(%9>1i(J1®1+1®J2)~95—]§+(59)2
Jiot =J1+ J2
[J1,J2)=0
{J12, J3,(J1).,, (J2)_} 141, 2, m1,ma) = tensor product basis.
{Jfot, (Jtot) 5 J?, J22} all commute.
J2i=Jiot - Joor =JE+ I3 +2J1 - Jo
Tensor product representation Total spin representation
J12|j1j2m177;2> :jl(.jl + 1)|j17j27m17m2>; Jt20t|j15 j27j7m> :j(j + 1)|j17j25 ja m>
J2|>:j2(.72+1)|> Jt0t72|j15.j27j7m>:m |j17j27jam>
(Jl)z|> :m1|> J12|j1, > :]1(]1 + 1)|j1, j2>

(J2)z"' J22|j17>:

|j17j27j7m> = Z |j15 j?vmla m2> <j17.j25 m17m2|j17j25 ja m>

] .
miy,ma =Clebsch-Gordan coeflicient

1, Josma,ma) = |1, jo, 4, m) (i, jas 3, m |1, jo, ma, ma)

j.m
We drop the j1, j2 from the notation. They are now implicit.
(J,m|Jrot,z|m1 ma) = (M1 +mz) (J, m|m1, ma) =m (j, m|mq, ma)
m=my+me for (j,m|mi, me)=0
(Jtot) yax = J1 + J2

|1 —Jd2| <J<|j1+ j2l

Consistency check:

|71+ 72l
Ch+1)2h+)= > (2j+1)
J=lj1—72l
1®j2 = jitje © jitjie—1 ... @[j1— 2



Example

203 = 504030201
35=114+94+74+54+3

(|11><11
9x9

( 35 X 35-matrix ) _ =

—

big mess

5x5

3x3

H=aJi- D=5 ((Ji+ 1)’ = 2= J3 ) = S (Juot = J1 = Jo)

Spin 1®1.
1®1=26160
energy
degeneracy jioi Joi JE J3 |eigenvalues
5 2 6 2 2 @
2 1 2 2 2 -«
1 o 0 2 2 -2«

12191=26160)01=201) e (1o1) & (0®1)

=3@201 @ 20160 & 1=382(2)a3(1)a0

27=74+10+9+1



