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Table S1: The optimized lattice constant (Å) and atomic position of Cr2XP (X=P, As, Sb).
Atomic positionMaterials Space group Lattice constant

Cr1 Cr2 P X

Cr2P2 P4/nmm 4.17 (0,0,0.79) (0.5,0.5,0.79) (0,0,5,0.01) (0.5,0,0.15

Cr2AsP P4/nmm 4.23 (0,0,0.08) (0.5,0.5,0.82) (0.5,0,0.15) (0,0.5,0.10)

Cr2SbP P4/nmm 4.29 (0,0,0.09) (0.5,0.5,0.09 (0.5,0,0.15) (0,0.5,0.99)

The details of calculations for Curie temperature of Cr2XP (X=P, As, Sb).

1. In order to obtain the exchange coupling parameters J for Cr2XP magnetic system. 

Firstly, we perform a collinear calculations to optimized the structure and obtain the 

magnetic moment of Cr atoms. Subsequently, we calculate the total energies of 

different magnetic configurations and magnetization direction of Cr2XP, we can 

obtain the magnetic anisotropy (MAE).
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 According to the spin Hamiltonian of the magnetic system with magnetic anisotropy 

as follows:
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Further, the ferromagnetic states of Cr2XP has the spin Hamiltonian:
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The anti-ferromagnetic1 states (AFM1) of Cr2XP has the spin Hamiltonian:
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The anti-ferromagnetic3 states (AFM1) of Cr2XP has the spin Hamiltonian:
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By the equs. 1~5, we can obtain the J1=13.1meV, 17.7 meV and 83.0 meV; J2=3.0 

meV, 6.7 meV and 6.6 meV for Cr2P2, Cr2AsP and Cr2SbP. Finally, we adopt the 

Heisenberg model combined with the Metroplis algorithm in mcsolver code[1] to 

simulate the magnetization and specific heat capacity as a function of temperature, 

and find that their the Curie temperature are 278 K, 464 K and 1590 K for Cr2P2, 

Cr2AsP and Cr2SbP, which are evidently higher than room temperature.
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