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Enhancement of sensitivity in high-frequency radio-wave magnetic detectors by using
current-induced torque acting as magnetic field
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3,400,000

MgO- (STD)
dc

STD

We proposed a method to enhance spin-torque diode (STD) sensitivity by using an
antiphase dynamic coupling (ADC) of the free and reference layers. The ADC was found in STD measurements
of MgO-based magnetic tunnel junctions and also in micromagnetic simulations. In order to investigate the
optimal conditions for the ADC, we developed an analytical expression for the STD effect caused by the
magnetization dynamics in the reference layers. From the analytical expressions, we found that inducing
interaction between the reference and magnetic-pinned layers through the spin torque is more advantageous
to the ADC than inducing interaction between the reference and free layers. The analytical expression
also made it possible to evaluate quantitatively the spin-torque interactions working on the reference
layer.
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