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Note 1. Estimating the Polar (8) and Azimuthal (¢ ) Angles of Equilibrium Direction
of Magnetization under Combined Injection

Using Equation (2) the equilibrium direction of magnetization when aligned along
the effective field can be calculated using the following equations

gm_ =0
gmy = PorHor (A1)
gmz =Hym, + P Hopy
Here g is a proportionality constant. From the first 2 equations of equation (A.1) we

calculate ¢ =90° and @ can be calculated by approximating it as a small angle. With this

approximation, @ is given as follows

ﬁSOTH SoT
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Note 2. Switching under Combined Injection of STT and SOT when f,,, =0
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Figure S1. Magnetic switching under combined injection of STT and SOT when S, =0.

As seen in Figure Sla when [, =0, the switching mechanism is complex when
the SOT dominates the STT . In such a scenario, the switching does not take place in one
precession unlike the case when only SOT is present [1,2]. This is because in the absence
of STT , when the SOT current is less than its critical value the magnetization saturates to
a stable point above the x-y plane through the damping torque. On the other hand, the
STT compensates for the damping torque and induces growing precessions. When
Bsor =0, the SOT directly competes with the precessional torque of the effective field

[2]. The magnitude of the effective field decreases with the decreasing z — component of



magnetization (refer Equation (6) of the main text) . At a certain point during the growing
precessions caused by the STT, the magnitude of SOT will be higher than precessional
torque of the effective field and thus the magnetization switches to the in-plane state.
When the STT dominates the SOT the switching take place entirely through preces-
sions since the SOT just provides an initial tilt to the magnetization (refer figure S1 (b))
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