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Figure S1. SEM-EDX mapping of initial HEA.



Figure S2. Species percentage comparison of HEA, np-HEAN and cp-HEAN based on 
SEM-EDX mapping.



Figure S3. TEM images of initial HEA.



Figure S4. TEM-EDX mapping of initial HEA.



Figure S5. TEM-EDX mapping of np-HEAN.



Figure S6. Magnified XRD patterns OF HEA, np-HEAN and cp-HEAN.



Figure S7. XPS Ni 2p spectra OF HEA, np-HEAN and cp-HEAN.



Figure S8. CV curves of HEA, np-HEAN and cp-HEAN.



Figure S9. LSV profile of cp-HEAN before and after cycling. 



Figure S10. SEM images of cp-HEAN after cycling.



Figure S11. Overpotential comparison of our cp-HEAN with prior work.



Figure S12. Optimized bulk structure models of crystalline HEA and amorphous HEA.



Figure S13. c-HEA with the adsorption of different species during HER process in 

alkaline media. 



Figure S14. nc-HEA with the adsorption of different species during HER process in 

alkaline media. 



Figure S15. c-HEAN with the adsorption of different species during HER process in 

alkaline media. 



Figure S16. nc-HEAN with the adsorption of different species during HER process in 

alkaline media. 



Figure S17. Time-resolved OES spectra during normal plasma processing for np-

HEAN fabrication.



Figure S18. Peak intensity comparison of N-species at 336.78 and 356.30 nm


