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Spin-Orbit Torques in TI DMSs
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Theory of
Current-Induced Torques

- Resistive Detection of SOTs

- The role of the bulk ?




Emergent Collective DOF
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Spin-Torques
Beyond Spin-Transfer
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Spin-Torques
Beyond Spin-Transfer
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Equilibrium Ferromagnet
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Bulk Transport Theory
Relaxation Time Approx
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Bulk Transport Theory
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Normal Transport
Born Approximation

Q}T i ’ roo n nr
Ja((pa))i"™ = — D (U Uiid) (padi — (pa)ir)d (el — €k
n'k’




Anomalous Transport
Born Approximation
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Theory of
Current-Induced Torques

« Resistive Detection of SOTs
iIn 1 Ls

- The role of the bulk ?




Massive Dirac Model for
Current-Induced Spin Density
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Magneto-resistance of
Massive Dirac Model

Anomalous Hall
Effect
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Magneto-resistance of
Massive Dirac Model
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Resistively Detected SOT

Two Channel
Conduction Model




Resistively Detected SOT
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Theory of
Current-Induced Torques:
The case of TI DMSs

- Resistive Detection of SOTs

- The role of the bulk ?




Response of Atom to
Static Electric Field
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Response of Insulator
to static Electric Field

Interband
Transitions

T T U T T el (g |

—

III



Atomic Model
of Current-Induced Torques
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R signal has both planar Hall
and anomalous Hall components

SOTs explained to within
factor of a few by massive
Dirac surface state model

Bulk of the TI - and bulk of

any magnefic insulator - can
play a role




