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BACKGROUND AND MOTIVATION

lateral dimensions of the magnetic tunnel structure.

Nowadays much attention in the field of spintronics Is paid to the consideration of so-called spin-torque diodes based on magnetic tunnel
junctions (MTJ). Microwave alternating current in such structures generates dc voltage appeared at the resonant frequency of spin oscillations
which are induced by the spin-transfer torque effect in the free magnetic layer [1]. The effect of rectification of the microwave signal by the
MTJ makes It possible to use It as a highly sensitive microwave detector [2]. In a number of studies It has been shown that in the presence of a
bias current, the sensitivity of the spin diode can exceed the sensitivity of a Schottky diode by an order of value [3,4], which makes this
detector attractive for practical applications in the microwave vision techniques. On the other hand, the critical value of the current density, In
the vicinity of which there Is a sharp increase In the sensitivity of the spin diode, Is very large and this creates the problem to use MTJ biased
by the critical current In practice. In this connection, an alternative way of increasing the sensitivity of a spin diode Is of interest by reducing
In this work we performed an analysis of the microwave sensitivity of the magnetic
nanowire with a magnetic tunnel junction as a spin-torque diode depending on the bias current and the radius of Its cross section. We also
consider possible effects of quantization of the magnetoresistance and spin torque transfer in the nanowire based on a spin-valve structure with
a nonmagnetic spacer which can be good alternative to tunnel junctions in the case of scalability to 10 nm and beyond.

THEORETICAL MODEL OF SPIN TRANSFER IN MAGNETIC
NANOWIRES TAKING INTO ACCOUNT THE QUANTIZATION
PHENOMENA DUE TO CONFINED GEOMETRY
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QUANTIZATION OF CONDUCTANCE AND SPIN-TRANSFER
TORQUES IN MAGNETIC NANOWIRES BASED ON SPIN-
VALVE STRUCTURES WITH THIN METAL SPACER
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ENHANCEMENT OF SPIN-TORQUE DIODE SENSITIVITY IN

MAGNETIC NANOWIRES
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RESULTS AND DISCUSSION

The analysis of the conductance and spin-transfer torques In
magnetic nanowires shows that, unfortunately, there iIs no
guantization effects in the case of magnetic tunnel junction due to
small tunneling probability but the quantization of these values
occurs In the case of a spin-valve structure with metallic spacer. A
decrease of cross-section lateral sizes to several nm makes It
possible to obtain an increase In the microwave sensitivity In the
absence of a bias magnetic field and a direct bias current of the spin
diode by more than two order of value. The results obtained can be
useful for future development of high-sensitivity microwave
detectors for microwave imaging and other practical applications.
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