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PHY 745 Group Theory
11-11:50 AM  MWF  Olin 102

Plan for Lecture 10:

Introduction to groups having infinite dimension

Reading: Eric Carlson’s lecture notes

1. Example – 3-dimensional rotation group

2. Some properties of continuous groups
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Consider a three-dimensional rotation.   For example a

rotation by angle about the z-axis, transforms as follows:
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Evidently, the set of all rotations a about the z-axis form a group
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2.  The identity exists:   

3.  Inverses exists:   

4.  The associative relation holds:   
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Thanks to Euler, we can generalize the notion to say that all
three-dimensional rotations form a group
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Spherical polar coordinates

http://www.uic.edu/classes/eecs/eecs520/textbook/node32.html
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Spherical harmonic basis functions:
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It can be shown that
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Case for l=1 – continued --
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More generally, it can be shown that:
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Considering the spherical harmonic functions as basis functions

of the three-dimensional rotation group, we can associate the

matrix elements    as irreducible representations.   In this

case, for e
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From this result, we can determine the characters of these

representations:
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Sanity check:

Note that the character of the identity class:    ( ) 2 1l E l  
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In terms of the characters of the representatio s
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Procedure for carrying out integration over group elements
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Digression – “generators” of the three-dimensional 
rotation group

Consider rotation by an angle a about the z-axis
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