
Addition of angular momentum 3

Let Ψ be an eigenstate of J2. Then for total angular momentum quantum number j

J2Ψ = j(j + 1)ℏ2Ψ

The following Ψ are eigenstates with j = l + 1
2
.

Ψ = Yl,lχ+

Ψ = Yl,−lχ−

For m < l the following linear combinations are eigenstates.

Ψ =

(
l +m+ 1

2l + 1

)1/2

Ylmχ+ +

(
l −m

2l + 1

)1/2

Yl,m+1χ− j = l + 1
2

Ψ =

(
l −m

2l + 1

)1/2

Ylmχ+ −
(
l +m+ 1

2l + 1

)1/2

Yl,m+1χ− j = l − 1
2
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