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PHY 741 Quantum Mechanics 
12-12:50 AM  MWF  Olin 103

Plan for Lecture 23:

“Addition” of angular momenta – Chap. 15

1. States of multi-electron atoms

2. Atomic term analysis

3. Rotation of angular momentum 
eigenstates

4. Quantum states of a diatomic 
molecule
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Summary of results for analysis of atomic term energies
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Evaluating expectation values:    for 2
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In this case, the Hamiltonian does not depend on 
spin, and the Hamiltonian commutes with total 
orbital angular momentum
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Some details of two-electron matrix elements:   
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Gaunt Coefficients
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Exchange interaction:  ( , )
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Rotation of eigenstate of angular momentum

Rotation of a vector in Cartesian coordinates:
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Relationship of spherical harmonics to Cartesian vectors
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Effects of rotating by 
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Euler angles --
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final

10/25/2017 PHY 741  Fall 2017 -- Lecture 23 11

 / /

/ 

/

'

'

, , )

, , )

(

( ' '

yz z

y

JJ J

JM M

M

ii i

ii i

R e e e

R JM e JM e JM eJM

 

 





  

  





 



   

 

'

'

2 ' 2 ' 2

2 2

/
)

According to Rose, "Elementary Theory o
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Rotation matrix for J=1/2:
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Quantum states of  H2
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Assuming that the nuclear positions are fixed:
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