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Supplementary Figure S1(a)(b). Raw data of dI/dV as a function of the angle Φ at V = -

0.10 V (a) and -0.35 V (b), measured at 4 K. 
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Supplementary Note 1: Procedure to extract the 
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 data  

The procedure how we extract the data plotted in Fig. 2 in the main manuscript is as 

follows: 

Step 1: We measured the I-V curve at 4 K applying a strong external magnetic field of 1 

T in various in-plane directions with an angle step of 10°. We define Φ as the angle of the 

magnetization direction, which is the same as the magnetic field direction, from the [100]c 

axis in the counter-clockwise direction in the film plane. The total data set thus includes 

36 I-V curves measured with different values of Φ.  

Step 2: For each , the dI/dV-V curve was numerically obtained from the I-V curve with 

a differential interval of 10 mV.  

Step 3: For each fixed bias voltage V, we calculated 
ΦV
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d

d
, which is the average value 

of dI/dV over all 36 values of .  

Step 4: At each fixed V and Φ, we calculated the deviation (in percentage) of the dI/dV 

value from 
ΦV
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at the same V:  
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The data plotted in Fig. 2b are the 
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 values as a function of Φ when V is fixed at 

-0.10 V and -0.35 V. In Supplementary Fig. S1, we plot the raw data of dI/dV as a function 

of Φ at V = -0.10 V (a) and -0.35 V (b) obtained after Step 2 explained above. At each V, 

dI/dV shows the same Φ dependence as 
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. 


