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$1. Quasi-harmonic Debye model
In quasi-harmonic Debye model, the solid non-equilibrium Gibbs free energy is

represented as follow:

G'(V;P,T)=E(V)+PV +A, 0,V )T)
here, E(V) is the total energy per unit cell, PV term represents the constant
hydrostatic pressure condition, al represents the vibrational Helmholtz free

A

energy, and the is Debye temperature.

The concrete form of al is given as:

A0,V )T)= nkTﬁ% +3|n(1_e‘6?J - D[H_Dﬂ
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where N is the number of atoms per formula unit, and the Debye integral D(y) is

expressed as:

D(y)=ifyx—3dx
y3 ) ex _1

also, the form of Debye temperature for isotropic solid is:

h K
0, = E[szzv”zn]“ fol

where M represents molecular mass per formula unit, Ks denotes the static

bulk modulus, which is defined as:

and the f (G) is given as:

o) ()

here, @ denotes Poisson ratio.

U3



Acta Cryst. (2019). B75, doi:10.1107/S2052520619004177 Supporting information, sup-2

V(T,P)

The equilibrium volume curve (equation of states(EOS)) can be

acquired from:

{GG*(\G/\;/P,T)LT o

Define the isothermal bulk modulus B, as:

V(T,P)

which is calculated at .

Heat capacity Cv can be computed from:

Coo = 3nk{4D[6T’_oj_M}

eBD/T _1

Grilineisen parameter y,, can be given from:

_d Ing,(V)
Vi dInV

based on yy,, the coefficient of thermal volume-expansion N s represented as:

_ YCv viv
a, = —BTV
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S2. Formation and cohesive energies

The formation energies of R3¢ AgCulFs (FM state) can be defined as follows
(Emery & Wolverton, 2017; Vinichenko et al., 2017; Zhou et al., 2016):
E(f) = E(AgCuFs)- u(AgF) - u(CuFz) or E(f) = E(AgCuFs) - p(AgF2)-p(CuF);
Where E(AgCuFs) is the total energy of the FM AgCukFs, u(AgF), u(AgFz), u(CuF),
and p(Cukz) are the chemical potentials of AgF, AgF,, CuF, and CuF: at FM state.
The calculated results of E (f) have been listed in Table S1, in this work, four cases of
E (f) have been taken into consideration. And from this table, one can see that all

cases of E(f) have negative values, reflecting that AgCuFs is structural stable.

Table S1 calculated formation energies of FM state for R3C AgCuFs

Typ | constituent symmetry | constituent symmetry | E(f) (eV)
e

1 AgF (Marchetti et al., 1971) FM-3M CuF2(Zheng et al, 2012) p21/C -0.068

2 AgF2 (Romiszewski et al., 2007) p21/C CuF (Jagau et al., 2015) Gas -3.272

3 AgF2 (Grzelak et al., 2017) PBCN CuF (Jagau et al., 2015) Gas -3.498

4 AgF2 (Fischer et al., 1971) PBCA CuF (Jagau et al., 2015) Gas -3.259




Acta Cryst. (2019). B75, doi:10.1107/S2052520619004177 Supporting information, sup-4

(@) AEg,=0meV (b) AEy, =+85meV (c)AE,r;=+6meV (d) AE,q,,=+93 meV

() AE qy =+27 meV

(8) AEy, =+160 meV

Figure S1. (a)-(d) Magnetic structures of conventional cell for evaluating ground state. (e)-(g)

Magnetic structures of 1x1x2 superlattice for evaluating ground state.
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Figure S2. Band structures with PBE+U (U =4 eV for Cu-3d orbit).
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Figure S3. Band structures with PBE+U (U = 4 eV for Cu-3d and Ag-4d orbits).
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Figure S4. Band structures of AgCuFs with the effect of SOC.
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Figure S5. (a)The dependency of V / V0 rate respect to pressure at different given temperatures. (b)

The dependency of V / V0 rate respect to temperature under different pressures.
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Figure S6. (a) The dependency of &, respect to temperature at different given pressures. (b) the

dependency of @), respect to pressure at different given temperatures.
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Figure S7. (a) The dependency of heat capacity Cv respect to temperature at different given

pressures. (b) the dependency of heat capacity Cv respect to pressure at different given temperatures.
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Figure S8. (a) The dependency of Debye temperature 0D respect to temperature at different given

pressures. (b) the dependency of Debye temperature HD respect to pressure at different given

temperatures.
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