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Clebsch-Gordan係数

| j1, j2; J,M⟩⟩ =
j1∑

m1=−j1

j2∑
m2=−j2

⟨j1, j2;m1,m2 | j1, j2; J,M⟩⟩ · | j1, j2;m1,m2⟩

漸化式 √
(J ∓ 1)(J ±M + 1)⟨j1, j2;m1,m2 | j1, j2; J,M ± 1⟩⟩

=
√
(j1 ± 1)(j1 ∓m1 + 1)⟨j1, j2;m1 ∓ 1,m2 | j1, j2; J,M⟩⟩

+
√
(j2 ± 1)(j2 ∓m2 + 1)⟨j1, j2;m1,m2 ∓ 1 | j1, j2; J,M⟩⟩

一般式（Racahの公式）

⟨j1, j2;m1,m2 | j1, j2; J,M⟩⟩
= δm1+m2,M

×
[
(2J + 1)(j1 + j2 − J)!(j1 − j2 + J)!(−j1 + j2 + J)!

(j1 + j2 + J + 1)!

]1/2
× [(j1 +m1)!(j1 −m1)!(j2 +m2)!(j2 −m2)!(J +M)!(J −M)!]1/2

×
∑
k∈Z

(−1)k
1

k!(j1 + j2 − J − k)!(j1 −m1 − k)!(j2 +m2 − k)!(J − j2 +m1 + k)!(J − j1 −m2 + k)!

例：j1 = any (≥ 1/2), j2 = 1/2
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2
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2
; J,M⟩⟩ · |j1,

1

2
;M −m2,m2⟩

⟨j1, 12 ;M −m2,m2 | j1, 12 ; J,M⟩⟩ m2 = 1/2 m2 = −1/2

J = j1 +
1
2

√
j1+M+1/2

2j1+1

√
j1−M+1/2

2j1+1

J = j1 − 1
2

−
√

j1−M+1/2
2j1+1

√
j1+M+1/2

2j1+1

例：j1 = any (≥ 1), j2 = 1

|j1, 1; J,M⟩⟩ =
∑

m2=1,0,−1

⟨j1, 1;M −m2,m2 | j1, 1; J,M⟩⟩ · |j1, 1;M −m2,m2⟩

⟨j1, 1;M −m2,m2 | j1, 1; J,M⟩⟩ m2 = 1 m2 = 0 m2 = −1

J = j1 + 1
√

(j1+M)(j1+M+1)
(2j1+1)(2j1+2)

√
(j1−M+1)(j1+M+1)

(2j1+1)(j1+1)

√
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√
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2j1(j1+1)

M√
j1(j1+1)

√
(j1−M)(j1+M+1)

2j1(j1+1)

J = j1 − 1
√
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2j1(2j1+1)

−
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√
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訂正がある場合、http://www-hep.phys.s.u-tokyo.ac.jp/~hama/lectures/に掲載する。



出典：The Review of Particle Physics (Particle Data Group), http://pdg.lbl.gov/

（以下の表は平方根を省略しているので注意）

40. Clebsch-Gordan coefficients 1

40. CLEBSCH-GORDAN COEFFICIENTS, SPHERICAL HARMONICS,

AND d FUNCTIONS

Note: A square-root sign is to be understood over every coefficient, e.g., for −8/15 read −
√

8/15.
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Figure 40.1: The sign convention is that of Wigner (Group Theory, Academic Press, New York, 1959), also used by Condon and Shortley (The
Theory of Atomic Spectra, Cambridge Univ. Press, New York, 1953), Rose (Elementary Theory of Angular Momentum, Wiley, New York, 1957),
and Cohen (Tables of the Clebsch-Gordan Coefficients, North American Rockwell Science Center, Thousand Oaks, Calif., 1974).


