Quantum Mechanics
Angular Momentum

Eigenvalues | Eigenfunctions | Spherical harmonics

Dr Mohammad Abdur Rashid




Angular momentum operator




Commutation relations

Orbital angular momentum

L., L,) =ihL.,  [L,, L.| =ihL,,  [L., L,] =ihL,.
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Spin angular momentum
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Angular momentum In spherical coordinates
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Angular momentum In spherical coordinates
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Angular momentum In spherical coordinates
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Eigenvalues of angular momentum

L. i (0, 9) = hm (0, ¢), m € R
L2 (0, 0) = B2 1L+ 1) (0, 9), 1 €R

(¥, L) = (¢, L2¢) + (¢, L2) + (¢, L2)
(Lotb, Loh) + (Lyth, L) + (L), Loap) >0




Eigenvalues of angular momentum
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Eigenvalues of angular momentum

f’z wlm(ga Qﬁ) = hm wlm(Qv gb)a
L2 Y (0, 9) = B2 11 + 1) P (0, ¢),
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Eigenfunctions of angular momentum

Spherical harmonics

Here P™(cos#) is the associated Legendre functions. m < 0, we use
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Eigenfunctions of angular momentum

Spherical harmonics

LzYEm — ﬁmYEmj [ = 07 17 2: 37 .

L2V}, = K21+ 1)Y)n, —I<m<I
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Eigenfunctions of angular momentum

}flm(xayaz)
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N
Yia1(x,p,2) = Fy/ 5 =2

[ 5 3222
Y20(xayaz): 167 Zr2r

Yo41(x,y,2)=F é{j (xj;;y)z

15 x2—y242ix
Y2,:|:2(xs Vs Z) — 1\ 321 yrz -




Subscribe

Thank you ke
for
watching Comment
Share




