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Mathematical Optimization of Injection Locking Scheme for an Array of Spin Torque
Nano Oscillators
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In this research, we have studied on the mathematical optimization of the
injection locking scheme for an array of spin torque nano oscillators (STNOs) using the phase reduction
approach with the purpose of increasing the output power of an ensemble of STNOs by enhancing their
synchronization. First, we derived a phase equation from the LLGS equation that describes the macroscopic
magnetization dynamics of a single STNO. Next, we estimated optimal waveforms for maximizing the locking
range and the stability of the injection locking scheme based on the derived phase equation. Furthermore,
we introduced discrete pulse current interactions among STNOs for improving the performance of the mutual
synchronization scheme for the STNO array and optimized the effects of such interactions from the
viewpoint of the phase reduction theory.
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