
Homework 10: Due November 19 
 
 

1. Clebsch-Gordan coefficients can be expressed in the form jmmmjj 2121 .  Here I want you to 

compute from first principles all nonvanishing Clebsch-Gordan coefficients obtained from combining to 
angular momenta with j=1.  That is you should calculate   

221111  211101   211110  201111−  201100 201111−  121011 −−   121110 −−  221111 −−−  
   111101  111110  101111−  101100 101111−  111011 −−   111110 −−  

001111−  001100 001111−  

 
Do this by noting that the state 111122 =  and using the lowering operator and orthogonality.  Alternatively 
you may use the recursion relation in the book.  Compare your results with a C-G table. 
 
2. Consider two Cartesian vectors A

r
 and B

r
.  There are several ways to take products of the two to 

produce Cartesian tensors of various ranks: one can produce a scalar, namely the dot product BA
rr

⋅  the cross 
product BA
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×  and traceless symmetric tensor C
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whose components are given by BABABAC ijijjiij
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⋅−+= δ3

1
2
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Note that the components of these three structures are linearly independent: there are nine possible combination of 
jiBA  and there is one dot product, three components of the cross product and 5 independent components 

of C (once the fact that it is traceless and symmetric is included).  This same information can be 
expressed in terms of three spherical tensor: an l=0, and l=1 and l=2.  Derive the forms for these in terms 
of  the Cartesian  components  ji BA ,  from first principles.  In effect this is like deriving 3.10.16 but for 
a more general case   Express  Do not start from 3.10.16 
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