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We have investigated the possible structural phase transitions in monoclinic bilayer CrI3 

(point group symmetry ). For both AFM and FM interlayer magnetic orders, we shifted the 

upper layer with respect to the bottom one with a combined fractional coordinate along the [100] 

and [110] directions. A total of 16×16 = 256 configurations has been calculated. For each 

configuration, we fixed the atomic coordinates in the layer plane while allowing the vertical 

coordinates to get fully optimized. The energy difference (ΔE) relative to the starting monoclinic 

structure (denoted as A in Fig. S1b and Fig. S1d) has been calculated and the resulted energy 

landscapes have been shown in Fig. S1a and Fig. S1c for AFM and FM orders, respectively. The 

corresponding typical energy differences ΔE along the [110] direction have been shown in Fig. 

S1b and Fig. S1d. As can be seen clearly from the plots, there are energy barriers of about 40 meV 

to the nearest saddle points (denoted as B in Fig. S1b and Fig. S1d, corresponding to the R  

rhombohedral stacking order) in both AFM and FM. Such energy barriers might not be easily 

overcome with the external magnetic field, thus prohibiting a possible structural phase transition. 



Note that in the FM order, the energy of B structure will be about -10.5 meV lower than that of A. 

However, this energy difference becomes much smaller in the AFM order (~1.4 meV).  


