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Axial current driven by magnetization dynamics in Dirac semimetals
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We theoretically study the axial current js (defined as the difference between the charge current with opposite
helicity) in the magnetic insulator/doped Dirac semimetal using microscopic theory. In the Dirac semimetal,
the axial current is induced by the magnetization dynamics, which is produced from the proximity effect
of the magnetization of the magnetic insulator. We find that the induced axial current can be detected by
using ferromagnetic resonance or the inverse spin Hall effect and can be converted into charge current with
no accompanying energy loss. These properties make the Dirac semimetal advantageous for application to
low-consumption electronics with new functionality.
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Experimental detection:

(a)- half-width value of the ferromagnetic resonance
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AH = 2wy(ag + Jov.TS/h)

This equation means that before and after the generation of j %,
the half-width value changes from 2wyag by 2wy J2v.TS/A,
where w 1s the resonance frequency. When we choose the
parameters Je/eg = 0.01, 7 =6 X 107 s, epv, = 1, and
S = 5/2, the change in damping is estimated as J2v,1S/h ~
2 x 1073. The order of «g is reported as 10~ in ferromagnets
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Conclusions:

-The magnetization dynamic of a ferromagnetic layer
coupled to a diffusive Dirac semimetal layer can
induce axial currents

-The components of axial current may be detected
through FMR experiments and spintronics methods

-The axial currents are conserve (unlike the usual spin
currents), carry no charge, and may be converted to
charge currents in MI/DS/NM junctions
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