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(a) ilmenite-type structure structure (b) LINbO,-type structure

a

Figure S1. Crystal structure of MgSiO; with (a) R3 ilmenite-type structure and (b) R3¢ LiNbO;-

type structure.
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Figure S2. Stacked diffraction patterns from compression of synthetic
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Figure S3. Normalized stress F' vs. Eulerian strain f calculated from P-J" data of Hem50-LN.
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Table S1. Experimental and refinement details of Hem50-LN.

Space group R3c

Lattice parameters (A) 4.9496 (5), 4.9496 (5), 13.3138 (18)
Volume (A%) 282.47(7)

0 range for data collection 5.030-17.831

No. of reflections collected 143

No. of independent reflections 32

No. of parameters refined 9

Limiting indices

-5<=h<=6, -5<=k<=5, -12<=I<=18

Rint

0.1400

Final R and wR> (I>2sigma([))

0.0711, 0.1630

Goodness of fit

1.423

Apmax, Apmin (CA-3)

1.190, -2.181
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Table S2. Atomic coordinates and equivalent isotropic displacement parameters (A?) for Hem50-
LN. The following disorder model was used: (1) Fel and Mg have the same atomic coordination
and atomic displacement parameters (ADPs), and the refined site of occupancy factor (SOF) of
Mg for this site is ~ 0.5; (2) Fe2 and Si have the same atomic coordination and atomic
displacement parameters (ADPs), and the refined site of occupancy factor (SOF) of Si for this

site is ~ 0.5; (3) all Uiso values are positive.

X y z U (eq) SOF
Mg, Fel 0 0 0.6849(17) 0.002 0.5,0.5
Si, Fe2 0 0 0.9712(6) 0.015 0.5,0.5
O 0.96(2) 0.66(5) 0.9007(17) 0.002 1
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Table S3. Observed volume and unit-cell parameters of Hem50-LN at 300 K. Au was used as the

pressure standard.

P (GPa) Puncertainty a(A) auncertainty c(A) cuncertainty V¥ (A*) Vuncertainty

0.0 0.0 4.950 0.005 13.323  0.022 282.8 0.6
0.9 0.1 4.946 0.004 13.309 0.019 2819 05
1.4 0.1 4.941 0.003 13.297 0.014 2812 04
2.9 0.1 4.930 0.003 13.255 0.014 2790 04
4.6 0.1 4.920 0.003 13.207 0.014 2769 04
6.0 0.1 4914 0.003 13.167 0.013 2754 04
6.2 0.1 4912 0.004 13.160 0.017 2750 05
83 0.1 4.900 0.003 13.110 0.015 2726 04
9.8 0.1 4.890 0.004 13.070 0.015 270.7 04
11.4 0.1 4.882 0.003 13.033 0.014 2690 04
12.7 0.1 4.874 0.003 12.996 0.015 2674 04
14.1 0.1 4.867 0.004 12.963 0.015 2659 04
15.5 0.1 4.860 0.004 12.930 0.015 2645 04
16.8 0.1 4.852 0.004 12.900 0.015 2630 04

18.3 0.1 4.844 0.004 12.866 0.016 2614 04
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Table S4. Equation of state parameters of akimotoite, LN-type phase, and hematite.

Reference Vo (A3) Ko (GPa) K’ Composition

This study 282.94(7) 211(3) 2.403) (MgoaeFest3)(SioaoFes ;)03
This study 283.18(9) 198(1) 4(fixed) (MgoaeFest3)(SioaoFes ;)03
This study 282.8(fixed) 204(1) 4(fixed) (MgoaeFest3)(SioaoFes ;)03
Wang et al. (2004) 264.2(2) 210(fixed)  4.8(5) MgSiOs

Zhou et al. (2014) 262.45(26) 207(3) 4.6(fixed) MgSiOs

Hao et al. (2019) 261.83 211 4.37 MgSiOs

Siersch et al. (2021) 262.43(2) 205(1) 4.9(2) MgSiO;

Bykova et al. (2016)  301.8(2) 219(7) 3.5(4) Fe>0s; (hematite)

Stixrude and Lithgow- 267.51 211(10) 5.2(10) FeSiO3

Bertelloni (2022)

Koemets et al. (2023) 266.35(8) 211(10) 4(fixed) (MgosFeat)(Sio.sAlos)03
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