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Figure S1: Growth of epitaxial L21 ordered Co2MnGa thin films. (a) ϕ-scan data for the CMG 

(220) plane measured for the 20 and 30 nm films, respectively. (b) The out- of-plane XRD 

patterns for the CMG (111) plane measured for the 10, 20, and 30 nm films, respectively. 
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Figure S2: In-plane magnetization measurements at room temperature. (a) In- plane 

magnetization at 300 K for the different CMG thicknesses. (b) Saturation magnetization vs. film 

thickness; lines are guides to the eye. 
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Figure S3: Effective magnetization using broadband ferromagnetic resonance measurements. 

(a-c), Frequency, f, vs. ferromagnetic resonance field, HR for the 10, 20, and               30 nm films, 

respectively. (d) Extracted values of effective magnetization, µ0Meff , vs. CMG thickness t. (a-d) 

Solid and open symbols represent the experimental data points when applied magnetic field, 

µ0Ha, is parallel to CMG (110) and (001) planes. (a-c) solid lines are fits to Kittel’s equation; 

while solid line in (d) just a guide to eye. 
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Figure S4: Temperature dependence of the electrical resistivity. (a-b) Temper- ature 

dependence of electrical resistivity for the 20 and 30 nm Co2MnGa films, respectively, in the 

temperature range of 50-300 K. 
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Figure S5: Second harmonic Hall measurements for the 20-nm CMG film. (a) Second harmonic 

hall resistance, R2ω, of the 20-nm CMG film vs. ϕH with µ0Ha = 0.2 T, for five different 

alternating current values IAC = 0.6-2.6 mA, in steps of 0.6 mA. Solid symbols are the 

experimental data points and solid lines are fit to Eq. 1. (b) The cos ϕ contribution to R2ω 

(R2ω
cos ϕ) as a function of 1/(µ0Ha − µ0H

eff ), here filled symbols are the experimental data 

points; solid lines are linear fits. 
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Figure S6: Anisotropic magnetoresistance measurements. (a-c) The resistance of the ST-FMR 

micro bars as a function of in-plane angle, ϕH for CMG 10, 20, and 30 nm films, respectively. 

The solid symbols represent the experimental data and the solid lines are sinusoidal fits to the 

data. The measurements are done with an applied magnetic field of 100 mT and dc current of 

0.5 mA. 
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Figure S7: Effective magnetization and Gilbert damping constant using spin- torque 
ferromagnetic resonance measurements. (a-b) Frequency f vs. resonance field HR and 

resonance linewidth ∆H vs. frequency f, respectively. Here, the solid symbols show the values 
obtained by fitting the Vmix signal, and the solid lines show the fit to the data. The obtained 

values of effective magnetization, µ0Meff and the Gilbert damping constant α are shown in Fig. 
7a and 7b, respectively. All the measurements are done with ϕH = 60◦. 
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Figure S8: The integrated BLS counts and linewidth for 30 nm Co2MnGa based SHNO. (a-b) 

The integrated BLS counts and linewidth as a function of Idc for µ0H = 300 mT, and 450 mT, 

respectively. 


