angular momentum algebra
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J=1 J | where J;f = Jiand |, )| = i3 (cyclic)
J3

orthonormal eigensystem

TUomy=jG+Dlm  j€{0,1/2,1,3/2,2, ...}

B, m) = mljym me{—j,—j+1,..., j}

ladder operators JL = J;y =1

Jeliom) = UU+1)—m(m=£1)]j, m£1)
Condon-Shortley phase convention




angular momentum states

J2limy = JjU+1)]J,m)
Hly,m = m|j, m
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Visualizing Complex Functions using GPUs
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interactive web page

Spherical Harmonics
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Spherical Harmonics
Polar diagrams of the shperical harmonics: In each direction (8, ¢) we plot a point at distance r = |¥;.(8, ¢)l from the origin. We color this
point with the phase of ¥, {8, ¢). Connecting these colored points gives the surfaces that are shown. Observe that all spherical harmonics
are rotationally symmetric about the z axis, with the phase given by ¢"™. Note: You can rotate and zoom each of the figures to inspect the
orbitals.
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p-orbitals (1=1)

real orbitals

Px = 2(Yi-1—Y11)




d-orbitals (1=2)

d3,2_1 Y5 g = (3cos’6 — 1)
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f-orbitals
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Periodic Table o




