PHYS 5040
Algebra and Topology in Physics
Spring 2021

Lecture 9

February 11



Introduce the concept of selection rules in atomic/molecular physics.
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Use representation theory to constrain the selection rules.

Wanilonian H 57”"‘“‘)‘“ gop C L) &
/Ulﬂ 0 C\\W«ps ?\,, AN

frome Schur's Lowmal eigustits of W clagsified by i7p

H]h ¢, ? = [ [L[n,(?«@

L2 '%n - - A &ﬁ;\m
(GES e\ﬁl\ ( Unity’, M&Hy‘z el M}L)h"\ Eto
Ty when <
{n Bk Q’(”l [:\‘2)7 " thovaZJ
't/k DK [(G %@\Lﬁ 5 NA[]

Prack " Sappst EO, ( >
Cn k| Balml) = @@,@[ DRVIAVLUEA Y

=3 Rl SRrbial, i
k(/k( I |
%ﬁﬁ; by 60T R e L@lew\ @@f}:k«ki#



Consider a crystal with symmetry group Oy, = Sy X Zy. Give the
character table and label the representations. Which irrep(s) does the
dipole moment correspond to?
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What is the Wigner-Eckart Theorem?
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@ What are Clebsch-Gordan coefficients? . 1% R
Jirrgy VB Ry
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. Sketch how to calculate Clebsch Gordan coefficients.
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In Dg, what are the Clebsch-Gordan coefficients (Rk|2i2j)?



