PC4201/4130 QUANTUM MECHANICS

Tutorial 2 (Angular Momentum)

1. Show that in any representation where J1  and J3  are real matrices, J2  is a pure imaginary matrix.

2. Let 
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 be the orbital angular momentum of a particle, ( and ( its polar angles and P the parity operator.  P is the operator effecting a reflection in the original; its action on a function F((, () is defined by
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Show that 
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, and from this that the spherical harmonics have a well-defined parity depending only on the quantum number 
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3. Let 
[image: image5.wmf],

,

~

~

~

w

v

u

be the three unit vectors forming a right-handed Cartesian system.  Show that the infinitesimal rotation 
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differs from 
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only by terms of higher order than 
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 Starting from the defining equation
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 EMBED Equation.3  [image: image10.wmf]

 EMBED Equation.3  [image: image11.wmf]u
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write down the infinitesimal rotation operator 
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up to the order 
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 and verify the commutation relation 
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4. Prove the identity 
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 EMBED Equation.3  [image: image16.wmf]),
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  Pauli matrices, 
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and 
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vector operators commuting with 
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but not necessarily with each other]      

Use  
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