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Workshop 10 - questions 

1. Demonstrate that spin-1/2 and spin-1 operators  
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have the same commutation relations: 
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but different product relations, for example 2
XS  is a multiple of a unit matrix for spin 1/2 but not 

for spin 1. Google up the definition of a Lie algebra and explain why associative multiplication (as 
distinct from commutation) is not expected to be spin-invariant.  

2. Demonstrate by solving its secular equation that the eigenvalues of ( )1
XS  are { }1,0, 1− + . 

3. Write the laboratory frame spin Hamiltonian for a system of N  magnetic nuclei, including all 
chemical shift and J-coupling terms. Assume that every nucleus may, in general, be J-coupled to 
every other nucleus. 

 

  


