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The thermal stability was ensured even after running 5000 steps, the variations in total energy was very 
small (Fig. S1) and no bond was broken. Also, the movements of Cr and O atoms were negligible with 
infinitesimally small change in bond length.

Fig.S1. Variations of total energy of 2D-Chromia in E5 configuration during AIMD simulation with a time 
step of 1 fs at a temperature of 300 K.

. 

The pristine 2D-Chromia has only real phonon frequencies which demonstrates its dynamical stability as 
depicted in phonon dispersion curve (Fig. S2).
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Fig.S2. Phonon dispersion curve for 2D-Chromia in E5 configuration along the high symmetry k-points.

Unlike pristine 2D-Chromia monolayer which has large band gap and ferromagnetic in ground state, 
pristine graphene has zero band gap and zero magnetic moment (Fig. S3).

Fig.S3. Total Density of states plot (TDOS) for pristine graphene in majority (↑) and minority spin (↓) 
channels. EF denotes the Fermi level and is shifted to zero.

Clearly, valance band and conduction band in both the spin channels touches at the Fermi level indicating 
zero band gap. Also, the TDOS is exactly symmetrical for both the spin channels which manifests zero 



magnetic moment.  Both these limitations abstain the application of graphene in transistors, optoelectronics 
and spintronics. Thus, in order to overcome these limitations, we made an attempt to make its 
heterostructure with 2D-Chromia.

In order to confirm the structural stability, the binding energy of Graphene/2D-Chromia heterostructure 
was calculated by using the formula as below:

                            Ebind = Egraphene/2D-Chromia- NlEgraphene-NlE2D-Chromia (S-1)

where Egra/2D-Ch, Egraphene and E2D-Chromia represent the ground state energy of Graphene/2D-Chromia 
heterostructure, pristine graphene and 2D-Chromia monolayers, respectively. The values of binding 
energies in all five configurations are depicted in Table S1.

Table S1. Calculated Binding Energy(eV), total magnetic moment (µS) and magnetic state of Graphene/2D-
Chromia heterostructure for all possible combinations of states.

Configuration CrA CrB Ebind(eV) µS(µB)

E1 ↑↑ ↓↓ Unstable and transform to E5 after relaxation
E2 ↑↓ ↑↓ +0.249 0.00
E3 ↑↑ ↑↓ +0.240 4.65
E4 ↑↓ ↑↑ +0.123 4.70
E5 ↑↑ ↑↑ -0.154 11.65

The binding Energy comes out to be negative only in case of E5 configuration. This indicates that the 
resulting Graphene/2D-Chromia heterostructure is stable only in this state with almost same magnetic 
moment as that of pristine 2D-Chromia case.


