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Abstract: 

We use a Feshbach P-Q partitioning technique to derive a closed one- component 
integro-differential equation. The resultant equation properly traces the footprint of the 
target state in quantum control theory. The physical significance of the derived 
dynamical equation is illustrated by both general analysis and concrete examples.  
Leakage from an encoded subspace to the rest of the system space is a particularly 
serious problem for which leakage elimination operators (LEOs) were introduced. By 
using the resultant dynamical equation, we show that the effectiveness of LEOs depends 
on the integral of the pulse sequence in the time domain, which has been missing 
because of the idealization of pulse sequences. Our results are applied to a three- level 
system for the nitrogen-vacancy centers under an external magnetic field and are 
illustrated by the fidelity dynamics of LEO sequences, ranging from regular rectangular 
pulses, random pulses, and even disordered (noisy) pulses. 
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