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Figure S1. Atomic structure of C4N3 monolayer, yellow spheres are C atoms CM with 

magnetic moments, silver spheres are C atoms CN without magnetic moments, blue 

spheres are N atoms. 



 

 

Figure S2. The spin-resolved band structures of the Pca21 C4N3 monolayer with spin 

orientations along (a) x, (b) y, and (c) z directions.  

 

 

 

Figure S3. Schematic diagram of (a) ferromagnetic and (b) co-linear 
antiferromagnetic order. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 

 

Figure S4. The side (upper) and top (lower) views for (a) AA, (b) AB, and (c) AC 

stacking partterns for Pca21 C4N3 bilayer. AA stacking: the C and N atoms of the 

upper layer recombined with the C and N atoms of the lower layer, respectively; AB 

stacking: the C and N atoms of the upper layer are overlapped with the N and C atoms 

of the lower layer, i.e., the AB stack is shifted by one C-C bond distance with respect 

to the AA stack; AC stacking: the C and N atoms of the upper layer are coincident 

with those of the lower layer, i.e., the AC stack is shifted by one C-N bond distance 

relative to the AB stack.  

 

 

 

 

 

 

 

 

 



 

 

 

 

Figure S5. The AIMD simulations of the 2×2 C4N3 bilayer at 1000 K show the total 

energy (upper) and temperature (lower) fluctuations with a time-step of 1 fs for 5 ps. 

 



 

Figure S6. Schematic diagram of (a) ferromagnetic and (b) antiferromagnetic 

coupling of Pca21 C4N3 bilayer. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 

 

Figure S7. (a) The spin-resolved band structure of the Pca21 C4N3 bilayer. The 

spin-down and spin-up bands are marked in red and blue, respectively. The Fermi 

level, indicated by the black dashed line, is set to 0 eV. (b) The spin-resolved TDOS 

plots of the Pca21 C4N3 bilayer show that the TDOS in the spin-up channel are 

represented by blue lines, while those in the spin-down channel are indicated by red 

lines. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

Figure S8. DOS plots of the CO@C4N3 system with the hole injection ratio of (a) 

2.2%, (b) 1.5%, and (c) 0.75%, and the electron injection ratio of (d) 2.2%%, (e) 1.5%, 

and (f) 0.75%. The negative value of the electron injection rate means positive value 

of the hole injection rate. 

 
 


