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Two Angular momenta Addition

Let there be ~Li, i = 1, 2 with L2
i |li,mi〉 = h̄2lili + 1)|li,mi〉, Liz|li,mi〉 =

mih̄|li,mi〉. Determine

~J = ~L1 + ~L2 (1)

Assume

J2|j,m〉 = h̄2j(j + 1)|j,m〉, Jz|j,m〉 = h̄m|j,m〉 (2)

We can see graphically that

m = m1 + m2 → |mmax| = j1 + j2 → jmax = l + 1 + l2 (3)

→ |mmin| = |j1 − j2| → jmin = |l1 − l2| (4)

Or j = l1 + l2, l1 + l2 − 1, ..., |l1 − l2| ≥ 0 (5)

Since ∑
mi

|li,mi〉〈li,mi| = 1

Let us define

|{l1, l2};m1,m2〉 = |l1,m1〉 ⊗ |l2,m2〉 (6)∑
m1,m2

|{l1, l2};m1,m2〉〈{l1, l2};m1,m2| = 1 (7)

→ |j,m〉 =
∑

m1,m2

|{l1, l2};m1,m2〉 〈{l1, l2};m1,m2|j,m〉︸ ︷︷ ︸
=Cj,m

l1,l2;m1,m2

=
∑

m1,m2

Cj,m
l1,l2;m1,m2

|{l1, l2};m1,m2〉 (8)
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where Cj,m
l1,l2;m1,m2

is known as Clebsch-Gordan coefficients.
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