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Supplementary Table 1.  The hypefine parameters of magnetite at selected pressures and 
temperatures. 

P, T  ISA 
(mm/s) 

ISB (mm/s) QSA 
(mm/s) 

QSB (mm/s) HhfA (T) HhfB (T) 

8 GPa       
290 K 0.28(4) 0.71(3) -0.03(7) 0.04(8) 48.4(2) 47.1(2) 
250 K 0.30(2) 0.72(2) -0.07(4) 0.05(3) 48.5(2) 47.4(1) 
200 K 0.34(2) 0.72(2) -0.01(2) 0.03(2) 49.1(2) 47.8(1) 
150 K 0.41(4) 0.77(3) -0.01(6) -0.04(5) 49.5(4) 48.1(2) 
100 K 0.41(4) 0.76(3) 0.004(5) -0.02(4) 49.6(2) 48.4(2) 

50 K 0.38(3) 0.82(5) -0.03(7) -0.04(7) 50.4(2) 50.3(2) 
10 K 0.29(5) 0.38(3) (Fe3+) 

1.03(4) (Fe2+) 
0.3(1) 
 

-0.6(1) (Fe3+) 
-0.5(1) (Fe2+) 

50.6(1) 50.5(1) (Fe3+) 
50.5(2) (Fe2+) 

21 GPa       
290 K 0.22(3) 0.63(2) -0.04(5) -0.01(4) 48.0(2) 47.2(2) 
250 K 0.29(3) 0.65(2) 0.02(4) 0.01(4) 48.2(2) 47.4(2) 
200 K 0.22(4) 0.70(3) -0.08(8) -0.04(6) 48.2(3) 47.9(2) 
150 K 0.35(4) 0.74(3) -0.01(6) 0.01(6) 48.5(2) 48.0(2) 
100 K 0.41(3) 0.77(4) 0.00(5) 0.04(7) 49.0(2) 47.8(2) 

50 K 0.43(3) 0.78(4) -0.10(6) 0.10(7) 48.9(2) 47.8(2) 
10 K 0.35(4) 0.79(4) -0.01(7) 0.06(6) 48.9(2) 48.4(2) 

33 GPa       
290 K 
spinel 

post-spinel 

 
0.26(8) 
0.34(7) 

 
0.60(8) 
0.73(7) 

 
-0.08(9) 
-0.32(10) 

 
-0.12(9) 
0.66(10) 

 
47.8(6) 
40.2(8) 

 
47.3(6) 
38.5(8) 

250 K 0.37(5) 0.68(5) -0.52(10) 0.89(10) 40.8(3) 40.5(3) 
200 K 0.40(5) 0.62(5) -0.43(10) 0.78(10) 43.8(3) 43.1(3) 
150 K 0.44(5) 0.67(5) -0.47(9) 0.63(9) 46.5(3) 45.9(3) 
100 K 0.50(5) 0.65(5) -0.60(9) 0.63(9) 48.2(2) 47.5(2) 

50 K 0.49(5) 0.69(5) -0.52(7) 0.57(8) 49.2(2) 48.2(2) 
10 K 0.29(5) 0.80(5) -0.09(7) 0.14(7) 48.9(2) 48.6(2) 

40 GPa       
290 K 0.39(5) 0.64(5) -0.55(10) 0.77(1) 41.2(3) 40.3(3) 
250 K 0.33(5) 0.64(5) -0.66(10) 0.77(10) 42.9(3) 41.9(3) 
200 K 0.42(4) 0.65(4) -0.67(9) 0.71(9) 45.2(3) 44.2(3) 
150 K 0.48(4) 0.67(4) -0.62(9) 0.64(9) 47.1(3) 46.1(3) 
100 K 0.46(3) 0.66(3) -0.62(7) 0.59(7) 48.4(2) 47.8(2) 

50 K 0.46(3) 0.67(3) -0.55(7) 0.56(7) 49.0(2) 48.4(2) 
10 K 0.48(3) 0.65(3) -0.64(7) 0.57(7) 49.1(2) 48.7(2) 

 

 

 

 

 

 

 



 

 

Supplementary Figure 1. Temperature behavior of the isomer shifts and quadrupole splittings of 

Fe3O4 at P = 33 and 40 GPa. The open and solid symbols correspond to (A) tetrahedral sites of 

iron in the spinel phase or bicapped trigonal prismatic sites in the post-spinel phase and (B) 

octahedral  sites of iron in both phases. The spinel – post-spinel phase transition point is marked 

by arrow. 

 



 

 

Supplementary Figure 2. The SMS spectra of Fe3O4, measured at P = 40 GPa and selected 

temperatures. The experimental points, fitting curves and the sextet components, corresponding to 

the bicapped trigonal prismatic (orange color) and octahedral sites (olive color) in the post-spinel 

phase are presented. 

 

Supplementary Table 2 

Structural parameters of the post-spinel phase of Fe3O4 with the orthorhombic crystal structure of 

Bbmm symmetry at P = 33 GPa and ambient temperature.  

 a (Å) b (Å) c (Å) 

Lattice parameters 9.246(5) 9.278(5) 2.763(3) 

 Coordinates 

Atom type Position x  y  z  

Fe1 4c  0.377 0.25 0 

Fe2 8f  0.131 0.077 0 

O1 4b  0.5 0 0 

O2 4c  0.033 0.25 0 

O3 8f  0.215 0.616 0 

 


