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In order to confirm the current density limit realizing the stable magnetization oscillation, we 

calculated the STO properties with systematically and widely changing the current density for the 

top layer Co90Fe10, Ni80Fe20, and Ni in the orthogonal configuration where the initial state is out of 

plane (z-axis) and in-plane (y-axis). As well as Fig. 2 and Fig. 4, the time-domain magnetization 

precessions Mx/Ms, the Fast Fourier transform spectra, and side views of magnetization configuration 

are shown. Light blue and orange plot denotes the result for B12=0.0 and B12=−0.6.  

 

Table S1   Calculation conditions in Fig. S1-S6. 

 

Fig. Top layer Magnetization in initial state Current density 

S1 Co90Fe10 out of plane (z axis) 8.0×107 A/cm2 ~ 20.0×107 A/cm2 

S2 Ni80Fe20 out of plane (z axis) 0.5×107 A/cm2 ~ 6.0×107 A/cm2 

S3 Ni out of plane (z axis) 0.5×107 A/cm2 ~ 6.0×107 A/cm2 

S4 Co90Fe10 in-plane (y axis) 8.0×107 A/cm2 ~20.0×107 A/cm2 

S5 Ni80Fe20 in-plane (y axis) 0.5×107 A/cm2 ~ 6.0×107 A/cm2 

S6 Ni in-plane (y axis) 0.5×107 A/cm2 ~ 6.0×107 A/cm2 
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Fig. S1 STO performances for the top layer Co90Fe10 in the orthogonal configuration where the 

initial state is out of plane, namely z-axis. The electrical current density was varied from 8×107 

A/cm2 to 20×107 A/cm2. 

 

 



 

 

 

 

 

 

Fig. S2 STO performances for the top layer Ni80Fe20 in the orthogonal configuration where the 

initial state is out of plane, namely z-axis. The electrical current density was varied from 0.5×107 

A/cm2 to 6.0×107 A/cm2. 

 

 

 

 



 

 

 

 

 

 

 

Fig. S3 STO performances for the top layer Ni in the orthogonal configuration where the initial 

state is out of plane, namely z-axis. The electrical current density was varied from 0.5×107 A/cm2 to 

6.0×107 A/cm2. 

 

 

 



 

 

  

 

 

Fig. S4 STO performances for the top layer Co90Fe10 in the orthogonal configuration where the 

initial state is in- plane, namely y-axis. The electrical current density was varied from 8×107 A/cm2 

to 20×107 A/cm2. 

 

 

 



 

 

 

 

 

 

Fig. S5 STO performances for the top layer Ni80Fe20 in the orthogonal configuration where the 

initial state is in-plane, namely y-axis. The electrical current density was varied from 0.5×107 A/cm2 

to 6.0×107 A/cm2. 

 

 

 



 

 

 

 

 

 

Fig. S6 STO performances for the top layer Ni in the orthogonal configuration where the initial 

state is in-plane, namely y-axis. The electrical current density was varied from 0.5×107 A/cm2 to 

6.0×107 A/cm2. 

 


