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Clebsch-Gordan coefficients (3j symbols) 
 

The relation between the coupling and uncouple representation is given by the Clebsch-Gordan 
coefficients (3j symbols) 
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Special formula for 3j Symbols 
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Note that: 
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Examples: 
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Example 1: Calculate CGC transformation matrix for coupling of two spins of non equivalent 
electrons in s-state. 
Answer: use the expression 
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In this case we will have four degenerate states:  
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i- Start with the maximum M, i.e. SS,M 1,1= . We have to remember that: 
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ii- Now, we have to go to the next one, which is SS,M 1,0= . Note that SM 0= will be 
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iii- H.W. Do the rest and check the following table 
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Question: Can we have the inverse transformation? Answer yes: 
Look at the above table, it is easy to proof that: 
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11   , 1 1= − =α α β β  
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Example 2: Calculate CGC transformation matrix for coupling of two non equivalent 
electrons in p-state. 
Answer: 
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Example: for p-state 
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