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Workshop 13 - questions 

1. Given an initial state described by the operator XS , calculate the state of the system after a 60° 
pulse along the Y axis of the rotating frame. 

2. Given a sequence of 90° pulses applied along X, then Y, then –X, and finally –Y axes in succes-
sion, starting with an initial state ZS , calculate the final state using product operator formalism. 

3. The product operator analysis of the spin echo pulse sequence in the lecture considers a 90Y-
180X pulse sequence. Repeat the analysis for a 90Y-180Y pulse sequence and demonstrate that 
the spin echo still appears. 


