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Table S1: Structural parameters for experimentally determined crystal structure of claudetite II at various pressures.

- p /GPa a /A b /A c /A B /deg vV /A3 Z  Rint Reflections - ApPmin/APmax Ry
5 measured/ 2
Z independent / =

observed E,.
o L00(1)E-04  8.0256(3) 4.57553(11)  9.142(2)  101.666(11) 328.79(9) 4 0.0439  940/483/439 0 1.03/40.98 0.0302
o 0.37(5) 7.9853(4)  4.55112(13) 9.000(3) 102.014(13) 319.93(11) 4 0.0288 857/440/406 0 —0.58/40.66  0.0327
o 0.74(5) 7.9615(4)  4.53586(14)  8.911(3)  102.155(14) 314.59(11) 4 0.0464  878/426/399 0  —0.72/40.66 0.0338
o 1.42(5) 7.9216(2) 4.50673(7) 8.7646(14) 102.548(7) 305.42(5) 4 0.0331 824/423/389 0 —1.11/41.02  0.0431
o 2.08(11)  12.9231(8) 4.48160(10) 17.2952(15) 143.480(4)  596.10(7) 8 0.0486  1606/816/652 0  —1.60/+1.17 0.0481
o 2.59(5)  12.8439(14) 4.46320(10) 17.122(3)  143.381(8) 585.47(14) 8 0.0318  1167/735/638 0  1.81/42.20 0.0646
o 3.23(10) 12.792(3)  4.4390(3)  17.001(5)  143.454(15) 574.9(3) 8 03387  1128/914/253 - - fail®
o 3.75(5) 12.7203(7)  4.42690(10) 16.8699(13)  143.284(4) 567.94(6) 8 0.0384 1648/784/672 0 —1.36/4+2.05  0.0452
o 4.5(4) 12.6524(7)  4.40820(10) 16.7237(14) 143.209(4)  558.62(7) & 0.0496  1614/776/671 0  —1.30/+2.37 0.0524
o 5.14(7) 12.5859(5)  4.3845(5)  16.5934(9)  143.183(3)  548.73(7) 8 0.0467  1594/753/664 0 - 1.22/42.45 0.0488
o’ 6.08(5) 12.727(10) 13.0569(7) 16.455(17) 143.8(2) 1614(5) 24 0.0356 3230/1866/677 633 —2.25/+3.42 0.1166
o 7.23(15)  12.655(10)  12.9892(7)  16.282(18)  143.9(2)  1576(5) 24 0.0381 3110/1792/598 633 2.38/43.74  0.1308
o 851(11)  12599(11)  12.9232(7)  16.142(18)  144.1(2) 1541(5) 24 0.0364 3127/1758/628 633 —2.96/+4.76  0.1488
o 9.60(7) 12.543(10)  12.8595(7)  16.032(18)  144.2(2) 1512(5) 24 0.0407  3094/1739/597 633 —2.79/+5.45 0.1702
B 11.68(7)  8.3570(10)  4.0880(2)  7.400(4)  106.90(3) 241.94(14) 4 0.1105  738/573/384 67  —1.74/42.10 0.1179
B 11.95(5) 8.3494(10) 4.0797(2) 7.388(5) 106.91(3) 240.78(17) 4 0.0993 726/562/449 67 —2.28/42.56 0.1068
B 11.92(5)  8.3557(17)  4.0820(3)  7.385(7)  107.04(5)  240.9(2) 4 00712  701/542/522 67 1.45/+1.49 0.0742
B 14.44(5)  8.3192(9)  4.0286(2)  7.208(3)  106.84(3) 234.10(11) 4 0.0959  682/532/484 67 1.80/+1.74 0.0867
B 2116(11)  8.2230(7)  3.9071(2)  7.130(3)  106.53(2)  219.61(10) 4 0.0907  637/499/447 67  —1.82/42.23  0.0929
B 9.54(11) 8.3873(8)  4.1360(2)  7.490(4)  107.03(3) 248.43(14) 4 0.0427  681/551/495 67  —1.36/+1.50 0.0694
8 7.4(4) 8.4114(5)  4.18950(10)  7.614(3)  107.025(19) 256.56(11) 4 0.0424  700/560/504 67  —1.37/+1.44 0.0833
o 4.85(10) 12.588(3)  4.3812(2)  16.593(4)  143.199(13)  548.2(2) & 0.0693  1471/700/536 66  3.34/43.86 0.1208
o 2.31(18) 12.905(3)  44711(3)  17.262(6)  143.483(19)  592.7(3) & 0.0498  1632/793/604 66  —2.53/43.00 0.1066
o 1.30(5) 7.0307(6)  45105(2)  8.784(5)  102.53(2)  306.72(16) 4 0.0438  789/383/319 0  1.43/41.32  0.0850
o 1.00(1)E—04  8.0290(6) 4.57732(16) 9.141(5) 101.65(2) 329.00(18) 4  0.0389 845/448/399 0 —1.78/42.56  0.1051

& due to poor experimental setup centering



Non-conventional space-group settings have been chosen for the o,
o" and B phases to simplify or avoid cell transformations between
phases. The standard unit cells and rotation matrices from
conventional to non-conventional space-group settings are:

o'-claudetite II  10.34
o"-claudetite I 9.48

B-claudetite I~ 7.39

Figure S1: Barnighausen tree for the family of claudetite II ambient pressure and high-pressure polymorphic forms.
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As:de | Aside | O:de | O:de | Ode
1 1 1 1
0.682 | 0.386 | 0.724 | 0.464 | 0.174
0.221 | 0.180 | 0.374 | 0.151 | 0.062
0.122 [ 0.305 | 0.316 | 0.129 | 0.210
x,y,l(x+z)><x,y,l(x+z)+l
Lo A
As:de | Aside | O:de | O:de | O:de | As:ide' | As:idel | O:4e' | O:4el | O:4el
1 1 1 1 1 1 1 1
0.677 | 0.383 | 0.710 | 0.464 | 0.168 | 0.687 | 0.392 | 0.741 | 0.463 | 0.176
0.247 | 0.186 | 0.417 [ 0.142 [ 0.142 | 0.196 | 0.185 | 0.330 | 0.164 | 0.069
0.399 | 0.346 | 0.511 | 0.299 | 0.188 | 0.903 | 0.849 | 1.030 | 0.792 | 0.694
'—l—x,l—y,l—z
2 2
lattice parameters:
alA b/A c/A  pldeg VIAS Z
a-claudetite Il ~ 7.96 4.54 8.91 102 314 4
o'-claudetite I 12.92  4.48 17.30 143 596 8
o"-claudetite I 12.60 1293 16.14 144 1541 24
B-claudetite IT ~ 8.36 4.08 7.39 107 241 4
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P12,/al

o"-claudetite II

1
.0,4
P12,1 As:2a | As:2a | O:2a | O:2a | O:2a | As:2a | As:2a | O:2a | O:2a | O:2a
. 1 1 1 1 1 1
IB‘Claudeme 1 l 0.372 | 0.118 | 0.587 | 0.263 |-0.031] 0.398 | 0.141 | 0.522 | 0.221 [-0.036
0.221 | 0.024 | 0.318 | 0.302 | 0.364 | 0.605 | 0.654 | 0.246 | 0.424 | 0.831
—0.110| 0.126 | 0.046 | 0.050 | 0.109 | 0.356 | 0.573 | 0.400 | 0.399 | 0.378
As:de | Aside | Aside | Aside | Asid4e | Aside | Aside | Aside | As:ide | Aside
1 1 1 1 1 1 1 1 1 1
0.690 | 0.412 | 0.122 |—0.153| 0.826 | 1.104 | 1.376 | 1.410 | 0.816 | 0.663
0.251 | 0.269 | 0.104 | 0.078 | 0.418 | 0.439 [ 0.267 | 0.598 | 0.081 |—0.091
0.646 | 0.610 | 0.398 | 0.368 | 0.860 | 0.894 [ 1.103 | 1.109 | 0.857 | 0.635
Aside | Aside | O:de | Ode | Ode | Ode | Ode | Ode | Oide | Ode
1 1 1 1 1 1 1 1 1 1
—0.352] 0.107 | 0.781 | 0.469 | 0.726 | 0.346 | 0.188 | 0.043 [ 0.702 |—0.308
0.242 | 0.430 | 0.371 | 0.280 | 0.202 | 0.136 | 0.301 | 0.142 | 0.520 | 0.173
0.131 [ 0.394 | 0.726 | 0.543 | 0.775 | 0.559 | 0.454 | 0.444 | 0.781 | 0.258
O:de | Ode | Ode | Ode | Ode | Ode | Ode | Ode | O:de | O:de
1 1 1 1 1 1 1 1 1 1
1.028 | 1.333 | 1.152 | 1.186 |—0.543 | 1.041 | 0.787 | —0.20 | 0.050 | 0.166
0.468 | 0.470 | 0.304 | 0.638 | 0.302 | 0.099 [ 0.018 | 0.339 | 0.443 | —0.027
0.935 | 1.061 | 0.944 | 0.950 | 0.056 [ 0.966 | 0.738 | 0.234 | 0.465 | 0.442




Table S2: The relationships between the reduced (pseudo)translation vectors and the unit
cell vectors. The reduced vectors coincide with crystallographic translational symmetry
vectors for the o and 3 phases, whereas for the o’ and o phases they represent only pseudo-
translational symmetry.

a a? a?? B
— — — — 1 — — 1— — —
Ared = Ao CLred:ao/"i_Qﬁo/ ared:aa”+§ca” Qred = @3
- - — - - 1777 - -
gred =0 @ b red — b o b red — ?ia” b red — gﬂ
1
Cred = ?a ?red - 5?0/ ?red =5 Cw ?red = Cp

Table S3: The reduced lattice parameters at various pressures.

phase p /GPa Qred /A bred /A Cred /A Prea/deg
o 1.00(1)E—04 8.0256 4.5755  9.1420 101.67

o 0.37(5)  7.9853 4.5511 9.0000  102.01
o 0.74(5)  7.9615 4.5359 89110  102.16
o 1.42(5)  7.9216 4.5067 8.7646  102.55
o 2.08(11)  7.8845 4.4816 8.6476  102.73
o 2.59(5)  7.8581 44632 85610  102.85
o 3.23(10)  7.8216 4.4390 85005  103.11
o 3.75(5)  7.8062 4.4269 8.4350  103.04
o 4.5(4) 7.7816  4.4082 8.3619  103.15
o 5.14(7)  7.7492 4.3845 8.2967  103.27
o 6.08(5)  7.7892 43523 8.2275  105.33
o 7.23(15)  7.7421 4.3297 8.1410  105.74
o 8.51(11)  7.6899 4.3077 8.0710 106.13
o 0.60(7)  7.6477 42865 8.0160  106.47
3 11.68(7) 83570 4.0889  7.4000  106.90
3 11.95(5)  8.3494 4.0797 7.3880  106.91
3 11.92(5)  8.3557 4.0829 7.3850  107.04
3 14.44(5) 83192 4.0286 7.2980  106.84
3 21.16(11) 82230 3.9071 7.1300  106.53
3 9.54(11)  8.3873 4.1360 7.4900  107.03
3 7.4(4) 8.4114 4.1895 7.6140  107.03
o 485(10)  7.7486 4.3812 8.2965  103.30
o 2.31(18)  7.8740 4.4711 8.6310 102.76
o 1.30(5)  7.9307 4.5105 8.7830  102.53
o 1.00(1)E-04 8.0200 4.5773 9.1410  101.65




Table S4: Linear moduli for the @yeq, breq and cyeq directions obtained with a linearized 2"¢

order Birch-Murnaghan EoS. One set of parameters was used for the o, o’ and o” phases and
another one for the (8 phase.

phase M (ayeq) /GPa M (brea) /GPa  M(crea) /GPa
” 116(4) 90(5) 28.7(7)
8 410(40) 56(9) 74(7)

Figure S2: Overlay of the o, o’ and «” forms of claudetite II crystal structures viewed along
Y axis. The arsenic and oxygen atoms in the o form are colored green and red, respectively,
while the o’ and o” are colored grey and pink, respectively. The overlay picture was created
using Mercury.!?!



Figure S3: Overlay of the claudetite II crystal structure predicted under 19.6 GPal?!, colored
dark grey, with the crystal structure of polymorph B determined experimentally at 21.16(11)
GPa, with arsenic and oxygen atom colored green and red, respectively. The overlay picture
was created using Mercury.[12!
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