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Supplementary Fig. 1. High pressure single crystal X-ray diffraction patterns of HgsTe2X2
(X = Cl, Br). (a) HgzTe>Cl and (b) HgsTe>Br> collected from wide image scan using He as the
PTM at room temperature. Phases I and II are indicated as black and blue, respectively. The bottom
panels show the comparison of the experimental X-ray diffraction patters and simulated patterns

of phase II from solved single crystal structures at 16.1 GPa for HgzTe,Cl> and 18.7 GPa for

HgsTexBr, respectively.
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Supplementary Fig. 2. Synchrotron X-ray diffraction patterns of Hgs;Te2X2 (X = Cl, Br) at
different pressures. (a) Powder X-ray diffraction patterns of HgzTe,Cl> sample without pressure
medium compressed to 38.1 GPa at room temperature. (b) Le Bail fit of X-ray data at 0.5 and 35.0
GPa. (¢) X-ray diffraction patterns of Hg3;Te:Br, sample without pressure medium compressed
from 24.0 to 49 GPa at room temperature. (d) Le Bail fits of the data at 24.0 and 43.0 GPa. The
black circles are the measured scattering intensity, and the red solid line represents the fit to the
data. The vertical bars indicate Bragg reflection positions of the phase I and II together with

difference profiles (blue lines) shown at the bottom.

Page S3



[V)

Lattice parameters (A)

Formula-unit Volume V/Z (A%)

12.8 T T Ha Te.Cl b 13.0 i T HaTeB
| ® O MEW a,b e e Br
120k SBDbdos T2, N A93 21 L %Be:%% sfe g;le,br,
. A A NoPTMi 1 423 ’ A 4 —~12.0 1 1 O oA A
! | S : oL ® O MEW 126 . A
n2p Vo B O s & & foFTM Lod
L x : o . — 11.0 » 3 5
104 | : :_§12.z4o focbo % ! ! g oo
= ] ] 12.20 - E | I .Q‘ i3 :o
r 1 | 16 : « oo
96 - 1 v T s e ts e i e o 10.0 : : 122 A
e 1 1 Pa) (0] . , 1216 20
M. a i ) 060 o ° a ; i o2 Pressure (GPa)
BEL A degy o ® 90 \ :
: (“0'58 i -‘.(_‘—-) \ : 0.60%:
! ! S (e -t I (| s R
8.0 : : - cg%a LI“ 80 : : G 058 : . .l
3 @ 0.56f 1
1 | : 1 I
72+ Rey 1 c 054lut r ,éé e C 054l
L | WPéoe A N 12 16?:?(2(43;232 40 7.0 1 eI S:0) [V “Prossure (?SOPa‘;s
' 1 a & a I o0 e A
6'4 C 1 1 W11 il | 1 X 1 n 1 L 1 n | YR NI N T Y N (U I S S R R
1 | 1 1
. | 152.0
L | 1 1516 220 : : 163
200 | | o | | !
| | < 1512 ; i 162 X
| | N | | S 161 |
- 200 L S |
180 | I N I i -
1 T B Iy Y S 7 R VYR VY 1 1 P 1
|/ Pressure (GPa) 180 ! ! I !
| 1 1 ] 157
i . 132 138 144 150 156 162
160 - A 1 Pressure (GPa)
160 L,
~0.6%: :
140 -
0 140 o i
TR s
120 1 1 1 1 g 1 n 1 i 1 n 1 n ) ’: 1 " 20 PR R 4 |- ! | IR U NS T T ST ST T
0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40 44 48 52

Pressure (GPa)

Pressure (GPa)

Supplementary Fig. 3. Lattice parameters of Hg:;Te:X2 (X = Cl, Br) compressed under

different hydrostatic conditions at room temperature. (a) HgzTeCl and (b) HgsTe2Brz. The

insets in the upper panels of (a) and (b) show pressure-dependent lattice parameters a and b and

the c/a ratio of phase II. The second- and third-order Birch-Murnaghan equation of state fit to

the formula-unit volume (7/Z7) data. These equations of state have been used for calculating the

AV drop at transition between phases I/Il and II/II'. The inset enhances the second-order phase

transition of phase II-II' in MEW. The calculated bulk moduli are given in Supplementary Table

1. Vertical red dashed lines indicate two phase transitions at 10.5 and 14.4 GPa for HgzTe:Cla,

11.0 and 15.0 GPa for Hg3Te2Br> compressed in the MEW. In addition, the phase I-II transition in

Hg3TexCl, without pressure medium also shown in red lined at ~10.5 GPa in (a).
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Supplementary Fig. 4. Structures of phase I-He of HgzTe:2Br: at different pressures. (a) 0.1

MPa. (b) 16.5 GPa viewed approximately along the [010] direction. The structural evolution of

defect antiperovskite structure of Hg1.s01.sTeBr under compression.
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Supplementary Fig. 5. Comparison of structures of II-He of Hg3Te:Br: at different pressures.
(a) 18.7 and (b) 32.3 GPa. Coordination numbers of Tel and Te2 atoms. Symmetry codes: (1) 1/3—
x+y, 2/3—x, z—1/3; (i1) x, y, z—1; (i11) 2/3—x+y, 1/3—x, z=2/3.
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Supplementary Fig. 6. Evolution of bond lengths and angles of Hg3Te:X2 (X = Cl, Br) as a
function of pressure. (a) The coordination environment of Hg atoms in phases I and II'. Evolution
of Hg-Te distances as a function of pressure of (b) Hg3Te:Clx and (¢) Hgs3Te:Bry. Pressure
dependence of Te-Hg—Te angles in (d) HgzTe2Cl, and (e) Hg3Te:Br,. The Hg—X distances as a
function of pressure in (f) HgzTe>Clz and (g) Hg3Te:Brz. Symmetry codes in phase I: (i) 2—y, z—
0.5, 1.5—x. In phases II: (1) 1/3—x+y, 2/3—x, z—1/3; (i1) x, y, z—1; (iii) 1=y, 1+ x—p, z; (iv) 2/3—x+y,
4/3—x, z+1/3; (v) 1/3+x, 2/3+y, z-2/3; (vi) 2/3—x+y, 4/3—x, z=2/3.
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Supplementary Fig. 7. Optical micrographs of HgsTe:X: (X = Cl, Br) single crystals under
pressure. (a) Hg3TeoCly and (b) HgzTexBr: single crystals compressed in He to 26.9 and 32.3 GPa,
respectively. The crystal color was completely recovered when pressure released to low pressure.

Note that the sample chambers shrink under compression due to the softness of He.
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Supplementary Fig. 8. Pressure-dependent electrical resistances of HgsTe:X> (X = Cl, Br). (a)

Pressure-dependent electrical resistances of HgiTe.Clo at room temperature. The filled and

unfilled squares indicate the data measured from compression and decompression, respectively.

(b) 3-D VRH model InR-1/T"* at 27.2,29.3, 34.3, 36.5, 38.3 and 40.2 GPa of Hg3Te>Br>. The inset

shows T'® dependence of the resistance at pressure of 42.3 GPa (below 70 K), which is consistent

with the formula R(T) = Ro + AT'® with Ry =1.76 Q and A =4.32x107.
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Supplementary Fig. 9. (Photo)current of HgzTe2Br2 as function of voltage under pressures
at room temperature. (a) 1.2 to 7.4 GPa, (b) 7.8 to 12.1 GPa. (¢) Changes of photocurrent as an

evolution of pressure at 100 V.
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Supplementary Fig. 10. Crystal orbital Hamilton Population (COHP). Evolution of -COHP
as a function of pressure for /2:3 (upper planer) and R3 (lower planer) phases. The / and s are the
average bond lengths of two long and short Hg—Cl and Hg—Te bonds, which are defined in lower
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Supplementary Fig. 11. PBEsol electronic band structures of R3 phase of Hg:;Te2X2 under
different pressures. (a), (b), (¢) and (d) are band structures of HgzTe>Cl» at 30, 35, 40, and 45
GPa, respectively. (e), (), (g) and (h) are band structures of HgzTe,Br» at 30, 35, 40, and 45 GPa,
respectively. (i), (j), (k) and (1) are the Fermi surfaces of HgzTe,Br; at 30, 35, 40, and 45 GPa,

respectively. Red and blue colors represent valance and conduction bands, respectively.
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Supplementary Fig. 12. Evolution of electronic band structures of R3 phase of Hg:Te:Br:

under pressure calculated by using HSE06. Only the band structure along the high symmetry

points R and I' is computed due to the heavy cost of HSE06 calculation. With the pressure

increasing from 35 GPa to 45 GPa, Hg;Te;Br> becomes semimetal and metal gradually.
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Supplementary Fig. 13. Structure and bonding evolution of Hg3Te2Cl2 as a function of I'4
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Te pairs.
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Supplementary Fig. 16. Phonon dispersion of /213 phase of (a) HgzSez2F2 and (b) Hg3S:Cl: at

20 GPa.
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Supplementary Table 1. Calculated bulk moduli of HgzTe>X> samples under different hydrostatic

conditions
HgsTexCly
Hydrostatic media Pressure range (GPa) Equations of state fitted | By (GPa) B’
0-10.2 (phase I) 3rd-order BM EOS 18.8(17) | 6.7(29)
MEW 11.0-14.2 (phase II) 2nd-order BM EOS 46(5) 4
14.6-18.1 (phase II) 2nd-order BM EOS 61(7) 4
He 0.5-14.5 (phase I) 3rd-order BM EOS 17.4(21) | 7.5(8)
16.1-25.9 (phase II) 2nd-order BM EOS 63.3(19) 4
Without medium 0.5-10.2 GPa (Phase I) 3rd-order BM EOS 17.4(26) | 7.7(12)
11.0-38.3 GPa (Phase II) 3rd-order BM EOS 88(8) 2.7(3)
HgsTe,Br»
0-10.6 (I-MEW) 3rd-order BM EOS 17.39) | 5.93)
MEW 11.4-13.6 (I-MEW) 2nd-order BM EOS 38(3) 4
15.7-31.3 (II-MEW) 2nd-order BM EOS 51(3) 4
He 0-16.5 GPa (I-He) 3rd-order BM EOS 19.4(2) | 5.5(1)
18.7-32.3 (II-He) 2nd-order BM EOS 52.1(17) 4
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Supplementary Table 2. Lattice parameters of Hgz3Te>Cl» at variable pressures compressed in

He and MEW
P (GPa) | a(A) | b(A) | ¢cAd | V@A) | Phase
Pressure medium: He
0.5 9.2686(2) 9.2686(2) 9.2686(2) 796.24(3)
18 9.1258(3) 9.1258(3) 9.1258(3) 760.01(6)
43 8.9247(2) 8.9247(2) 8.9247(2) 710.85(3)
7.6 8.7368(1) 8.7368(1) 8.7368(1) 666.89(13) LHe
9.8 8.6381(2) 8.6381(2) 8.6381(2) 644.55(3)
10.4 8.6157(2) 8.6157(2) 8.6157(2) 639.55(3)
145 8.4869(4) 8.4869(4) 8.4869(4) 611.29(5)
16.1 12.0560(5) 12.0560(5) 7.1314(15) 897.7(2)
185 12.0638(5) 12.0638(5) 6.9968(5) 831.87(8)
239 11.9743(7) 11.9743(7) 6.8806(7) 854.4(1) 1I-He
269 11.9139(8) 11.9139(8) 6.8099(8) 837.1(1)
Pressure medium: MEW

11 9.1933(3) 9.1933(3) 9.1933(3) 776.99(4)
18 9.1130(2) 9.1130(2) 9.1130(2) 756.81(3)
25 9.0601(3) 9.0601(3) 9.0601(3) 743.70(4)
33 8.9831(4) 8.9831(4) 8.9831(4) 724.90(6) LMEW
72 8.7399(2) 8.7399(2) 8.7399(2) 667.60(3)
8.7 8.6705(2) 8.6705(2) 8.6705(2) 651.83(3)
9.1 8.6567(2) 8.6567(2) 8.6567(2) 643.72(3)
9.9 8.6315(2) 8.6315(2) 8.6315(2) 643.07(3)
1.0 12.2436(7) 12.2436(7) 7237(7) 939.5(10)
1.8 12.2682(9) 12.2682(9) 7.1379) 930.3(12)
124 12.2957(10) 12.2957(10) 7.052(10) 923.3(13) DS
136 12.3123(10) 12.3123(10) 6.950(9) 912.4(12)
14.1 123131(13) 123131(13) 6.918(15) 908(2)
146 12.2559(12) 12.2559(12) 6.935(10) 902.1(13)
16.0 12.2390(8) 12.2390(8) 6.882(7) 892.8(9)
17.1 1221339 12.2133(9) 6.844(3) 834.1(10) II-MEW
18.1 12.1819(9) 12.1819(9) 6.828(7) 877.59)
15.6° 12.2466(10) 12.2466(10) 6.894(10) 895.4(13)
10.28 8.6245(3) 8.6245(3) 8.6245(3) 641.51(4)
6.4 8.7859(3) 8.7859(3) 8.7859(3) 678.21(4)
358 8.9760(3) 8.9760(3) 8.9760(3) 723.18(4) I-MEW

0.0001° 9.3388(3) 9.3388(3) 9.3388(3) 814.47(5)

$ Decompression data.
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Supplementary Table 2 Continued

P(GPa) | a(A) \ b (A) | c(A) | V(A% | Phase
Pressure medium: without PTM

0.5 9.3003(4) 9.3003(4) 9.3003(4) 804.4(1)

5.0 8.8931(14) 8.8931(14) 8.8931(14) 703.3(4)

6.5 8.8183(8) 8.8183(8) 8.8183(8) 685.7(2) 1
8.0 8.7392(11) 8.7392(11) 8.7392(11) 667.5(3)

9.1 8.6943(14) 8.6943(14) 8.6943(14) 657.2(4)

10.2 8.6561(15) 8.6561(15) 8.6561(15) 648.6(4)

11.0 12.415(2) 12.415(2) 7.124(3) 950.9(4)

12.5 12.383(2) 12.383(2) 7.081(4) 940.2(6)

16.0 12.305(3) 12.305(3) 6.933(4) 909.1(7)

18.2 12.262(2) 12.262(2) 6.849(4) 891.9(5) I
21.7 12.206 (3) 12.206 (3) 6.765(2) 872.9(4)

25.2 12.146(3) 12.146(3) 6.692(4) 855.0(6)

27.4 12.086(3) 12.086(3) 6.646(3) 840.6(5)

35.0 11.910(2) 11.910(2) 6.530(2) 802.1(3)

38.1 11.815(2) 11.815(2) 6.473(3) 782.5(4)
30.28 12.010(2) 12.010(2) 6.595(2) 823.8(3)

$ Decompression data.
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Supplementary Table 3. Unit-cell dimensions of Hg3Te>Br» at variable pressures compressed in
MEW and He at room temperature

P (GPa) | a(A) \ b (A) | ¢ (A) \ V(A% | Phase
Pressure medium: He
0.0001 9.5621(11) 9.5621(11) 9.5621(11) 874.299(11) Run 1

03 9.5206(2) 9.5206(2) 9.5206(2) 862.96(3)
1.0 9.4174(3) 9.4174(3) 9.4174(3) 835.21(5)
1.6 9.3515(3) 9.3515(3) 9.3515(3) 817.79(6)
22 9.2778(3) 9.2778(3) 9.2778(3) 798.61(4)
3.0 9.1981(4) 9.1981(4) 9.1981(4) 778.21(6)
40 9.1193(4) 9.1193(4) 9.1193(4) 758.38(6)
47 9.0751(3) 9.0751(3) 9.0751(3) 747.40(6) I-He
5.9 8.9939(3) 8.9939(3) 8.9939(3) 727.51(4)
6.5 8.9561(4) 8.9561(4) 8.9561(4) 718.38(6)
75 8.8964(3) 8.8964(3) 8.8964(3) 704.11(4)
3.88 9.1370(4) 9.1370(4) 9.1370(4) 762.80(4)
3.5¢ 9.1570(5) 9.1570(5) 9.1570(5) 767.82(4)
05 9.5031(1) 9.5031(1) 9.5031(1) 858.22(2) Run 2
1.9 9.3192(2) 9.3192(2) 93192(2) 809.35(3)
24 9.2551(1) 9.2551(1) 9.2551(1) 792.76(2)
38 9.1486(1) 9.1486(1) 9.1486(1) 765.71(1)
6.2 8.9761(1) 8.9761(1) 8.9761(1) 72321(1)
76 8.8960(1) 8.8960(1) 8.8960(1) 704.02(4)
85 8.8500(4) 8.8500(4) 8.8500(4) 693.15(10)
95 8.8026(6) 8.8026(6) 8.8026(6) 682.08(10)
9.7 8.7959(1) 8.7959(1) 8.7959(1) 680.52(1) LHe
10.1 8.7778(2) 8.7778(2) 8.7778(2) 676.33(3)
11.6 8.7255(1) 8.7255(1) 8.7255(1) 664.31(1)
122 8.6987(1) 8.6987(1) 8.6987(1) 658.21(1)
133 8.6492(2) 8.6492(2) 8.6492(2) 647.04(3)
145 8.6033(2) 8.6033(2) 8.6033(2) 636.79(3)
142 8.6132(2) 8.6132(2) 8.6132(2) 638.99(3)
16.5 8.5475(2) 8.5475(2) 8.5475(2) 624.48(3)
18.7 12.1185(5) 12.1185(5) 7.1875(10) 914.09(5) Run 2
20.6 12.1031(5) 12.1031(5) 7.0876(12) 899.1(2)
235 12.0457(3) 12.0457(3 7.0212(7) 882.25(6) 1I-He
27.0 11.9653(5) 11.9653(5) 6.9161(11) 857.52)
323 11.848(1) 11.848(1) 6.8340(21) 830.8(3)
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Supplementary Table 3 continued

P (GPa) | a(A) | b (A) c(A) S Phase
Pressure medium: MEW
1.7 9.3598(2) 9.3598(2) 9.3598(2) 819.97(3)
3.0 9.2268(2) 9.2268(2) 9.2268(2) 785.51(3)
4.2 9.1386(2) 9.1386(2) 9.1386(2) 763.20(3)
5.1 9.0568(2) 9.0568(2) 9.0568(2) 742.89(3)
5.4 9.0367(2) 9.0367(2) 9.0367(2) 737.95(6)
5.9 9.0001(2) 9.0001(2) 9.0001(2) 729.02(3) I-MEW
6.5 8.9638(2) 8.9638(2) 8.9638(2) 720.24(3)
75 8.9107(2) 8.9107(2) 8.9107(2) 707.51(3)
8.7 8.8508(2) 8.8508(2) 8.8508(2) 693.34(3)
8.9 8.8420(14) 8.8420(14) 8.8420(14) 691.3(2)
9.6 8.8111(2) 8.8111(2) 8.8111(2) 684.05(3)
10.6 8.7709(2) 8.7709(2) 8.7709(2) 674.73(3)
11.4 12.4249(4) 12.4249(4) 7.4421(17) 994.9(10)
12.1 12.4308(11) 12.4308(11) 7.365(2) 985.6(12)
13.6 12.4331(14) 12.4331(14) 7.238(4) 968.9(12) II-MEW
15.7 12.309(2) 12.309(2) 7.234(3) 949.2(13)
19.0 12.259(3) 12.259(3) 7.062(6) 919.1(10)
20.2 12.2354(4 12.2354(4 7.014(6) 909.3(13)
223 12.1862(5) 12.1862(5) 6.954(5) 894.3(12) I-MEW
25.0 12.1309(3) 12.1309(3) 6.899(2) 879.2(12)
26.6 12.0962(4) 12.0962(4) 6.852(5) 868.2(12)
28.5 12.0249(4) 12.0249(4) 6.836(5) 855.6(12)
31.3 11.9764(3) 11.9764(3) 6.813(8) 846.1(14)
18.1° 12.2757(5) 12.2757(5) 7.901(1) 925.4(12) II-MEW
16.8¢ 12.2823(8) 12.2823(8) 7.171(2) 936.8(14)
5.4% 9.0367(2) 9.0367(2) 9.0367(2) 737.95(6) I-MEW
0.0001° 9.6011(3) 9.6011(3) 9.6011(3) 885.05(7)
Pressure medium: without PTM
24.0 12.080(2) 12.080(2) 6.938(2) 891.4(3)
323 12.054(3) 12.054(3) 6.823(2) 858.7(5) -
43.1 12.860(3) 12.860(3) 6.724(3) 818.9(5)
49.0 11.782(4) 11.782(4) 6.657(4) 800.3(7)

$ Decompression data.
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Supplementary Table 4. Selected crystallographic parameters of Hgz;Te>Cl, single crystal compressed

in helium at room temperature

Pressure (GPa) 0.5 4.3 7.6 10.4 14.5 16.1
CCDC number 2021970 2021971 2021972 2021973 2021974 2021975
Phase I-He I1-He
Formula Hg;TexCla
Pressure medium He
Crystal system Cubic Rhombohedral
Space group 1213 R3
Crystal size (mm?) 0.051 x 0.035 x 0.025
a/A 9.2686(2) 8.9247(2) 8.7368(1) 8.6157(2) 8.4869(4) 12.0560(5)
b/A 9.2686(2) 8.9247(2) 8.7368(1) 8.6157(2) 8.4869(4) 12.0560(5)
c/A 9.2686(2) 8.9247(2) 8.7368(1) 8.6157(2) 8.4869(4) 7.1314(15)
a/® 90 90 90 90 90 90
pl° 90 90 90 90 90 90
y/° 90 90 90 90 90 120
VIA3 796.24(3) 710.85(3) 666.895(13) 639.55(3) 611.29(5) 897.7(2)
z 4 6
Deai (g/em?®) 7.740 8.670 9.241 9.637 10.082 10.299
Rint 0.1001 0.0895 0.0937 0.0914 0.0751 0.0799
-7<h<6 14<h<8 8<h<l14 —S5<h<7 —4<h<6 -11<h<17
Index ranges -14<k<8 —-6<k<7 —-6<k<7 —8<k<14 -13<k<8 -15<k<11
-10</<11 -10</<10 -10</<10 -10</<10 -9<I1<10 -5<1<7
Ri/wWRy [I>20(D)]* 0.0480/0.1198 | 0.0443/0.1253 | 0.0464/0.1210 | 0.0465/0.1206 | 0.0635/0.1478 | 0.1141/0.2905
Ri/wR: (all data) 0.0503/0.1202 | 0.0504/0.1273 | 0.0501/0.1218 | 0.0514/0.1227 | 0.0649/0.1485 | 0.1205/0.2920
Goodness of fit on F? 1.064 1.099 1.047 1.066 1.263 1.131
Largest peak/hole (e-A) 2.36/-2.51 4.00/-2.33 4.62/-3.05 5.40/-2.80 5.78/-4.92 5.67/-4.46

[a] R=Y|IFFVSIF.| for F,2>26(F,2); wR=Y [W(F,— F.2) VS [w(F.2)? 2, where w= 1/[c°F,+(4 PY*+ BP], and P = (Fo*+ 2Fc?)/3
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Supplementary Table 5. Selected crystallographic parameters of HgsTe,Br; single crystal compressed

in helium at room temperature

Pressure (GPa) 0.5 2.4 6.2 9.7 11.6 13.3 16.5
CCDC number 2021956 2021957 2021958 2021959 2021960 2021961 2021962
Phase I-He
Formula Hg;Te;Br,
Pressure medium He
Crystal system Cubic
Space group 12,3
Crystal size (mm?) 0.030 x 0.020 x 0.010
a/A 9.5031(1) 9.2551(1) 8.9761(1) 8.7959(1) 8.7255(1) 8.6492(2) 8.5475(2)
b/A 9.5031(1) 9.2551(1) 8.9761(1) 8.7959(1) 8.7255(1) 8.6492(2) 8.5475(2)
c/A 9.5031(1) 9.2551(1) 8.9761(1) 8.7959(1) 8.7255(1) 8.6492(2) 8.5475(2)
al® 90 90 90 90 90 90 90
pl° 90 90 90 90 90 90 90
y/° 90 90 90 90 90 90 90
VIA3 858.215(16) 792.763(15) 723.208(14) 680.520(13) 664.310(13) 647.04(3) 624.48(3)
Z 4
Deai (g/om’) 7.869 8.519 9.339 9.924 10.166 10.438 10.815
Rine 0.0725 0.0693 0.0914 0.0909 0.0791 0.0673 0.0729
—-6<h<9 —-6<h<9 —-6<h<9 -7<h<9 —5<h<8 —8<h<5 —5<h<8
Index ranges 8<k<15 8<k<15 L<k<14 -14<k<7 -14<k<7 -7<k<14 -71<k<14
9<1<7 9<1<7 9<I<6 —8<1<6 -7<1<9 -7<1<9 9<I<6
Ri/WR, [IZ20(D)T 0.0442/0.0986 | 0.0477/0.1226 | 0.0505/0.1290 | 0.0534/0.1364 | 0.0465/0.1240 | 0.0514/0.1329 | 0.0425/0.1062
R/WR; (all data) 0.0452/0.0986 | 0.0483/0.1228 | 0.0516/0.1292 | 0.0553/0.1364 | 0.0484/0.1242 | 0.0514/0.1329 | 0.0429/0.1063
Goodness of fit on F? 1.173 1.229 1.091 1.166 1.169 1.121 1.128
Largest peak/hole (e-A~) 2.19/-1.17 2.33/-2.33 3.32/-3.31 4.22/-2.18 3.95/-2.42 4.06/-3.43 3.62/-2.48

[a] R=Y|IFFVS|F.| for F,2>26(F,2); wR=Y[W(F,— F2) VS [w(F.2)? 2, where w= 1/[c°F,>+(4 PY*+ BP], and P = (Fo*+ 2Fc?)/3
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Supplementary Table 5 Continued

Pressure (GPa) 18.7 20.6 27.0 323
CCDC number 2021963 2021964 2021965 2021966
Phase II-He
Formula Hg;Te,Br,
Pressure medium He
Crystal system Rhombohedral
Space group R3
Crystal size (mm?*) 0.030 x 0.020 x 0.010
a/A 12.1185(5) 12.1031(5) 11.9653(5) 11.8480(10)
b/A 12.1185(5) 12.1031(5) 11.9653(5) 11.8480(10)
c/A 7.1875(1) 7.0876(12) 6.9161(11) 6.834(2)
al® 90 90 90 90
pl° 90 90 90 90
y/° 120 120 120 120
VIA3 914.13(5) 899.13(16) 857.5(2) 830.8(3)
VA 6
Deq (g/em’) 11.082 11.267 11.814 12.194
Rine 0.0780 0.0693 0.0511 0.0691
12<h<17 -14<h<11 -13<h<13 -12<h<12
Index ranges -17<k<11 -11<k<14 -12<k<17 -15<k<11
—5<1<7 -71<1<4 -4<1<7 —-6</<4
R/WR, [I>20(D)]* 0.0914/0.2270 0.0664/0.1827 0.0526/0.1428 0.0956/0.2386
R/WR; (all data) 0.0946/0.2272 0.0685/0.1827 0.0557/0.1430 0.0977/0.2387
Goodness of fit on F? 1.096 1.187 1.108 1.141
Largest peak/hole (e-A~?) 4.18/-4.10 4.48/-4.30 4.72/-4.27 5.47/-4.57

[a] R=Y||FoHF /Y| for F2>20(F,2); wR=Y [W(F,~ FAVS w2, where w= 1/[¢°F,*+(4 P)*+ BP), and P = (Fo’+ 2Fc?)/3
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Atom groups generated by Smodes.

Lattice vectors:

-4.66592 4.66592 4.66592
4.66592 -4.66592 4.66592
4.66592 4.66592 -4.66592

atom type position

1
2
3

[c BN N

O

10
11
12
13
14

Hg
Hg

Te

Te
Te
Cl
Cl
Cl
Cl

2.97714 0.00000
1.68878 0.00000
0.00000 2.33296
0.00000 6.99888
2.33296 2.97714
6.99888 1.68878
2.65426 2.65426
-2.01166 2.01166
6.67758 -2.01166
2.01166 6.67758
0.15799 0.15799
0.15799 -0.15799
4.50793 0.15799
-0.15799 4.50793

Hgl group

2.33296
6.99888
297714
1.68878
0.00000
0.00000
2.65426
6.67758
2.01166
-2.01166
0.15799
4.50793
-0.15799
0.15799

1.00000 0.00000
1.00000 0.00000
0.00000 0.00000
0.00000 0.00000
0.00000 1.00000

0.00000
0.00000
1.00000
1.00000
0.00000
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6 Hg 0.00000 1.00000

Hg?2 group

0.00000

6

Hg

0.00000 1.00000
0.00000 1.00000
1.00000 0.00000
1.00000 0.00000
0.00000 0.00000
0.00000 0.00000

Hg3 group

0.00000
0.00000
0.00000
0.00000
1.00000
1.00000

Hg
Hg
Hg
Hg
Hg
Hg

0.00000 0.00000
0.00000 0.00000
0.00000 1.00000
0.00000 -1.00000
1.00000 0.00000
-1.00000 0.00000

Hg4 group

1.00000
-1.00000
0.00000
0.00000
0.00000
0.00000

wm Bk~ W N

Hg
Hg

0.00000 1.00000
0.00000 -1.00000
1.00000 0.00000
-1.00000 0.00000
0.00000 0.00000
0.00000 0.00000

0.00000
0.00000
0.00000
0.00000
1.00000
-1.00000
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HgS5 group

0.00000 0.00000

0.00000 0.00000
0.00000 1.00000
0.00000 1.00000
1.00000 0.00000

6 Hg 1.00000 0.00000

Tel group

1.00000
1.00000
0.00000
0.00000
0.00000
0.00000

7 Te 1.00000 1.00000

8 Te -0.33333 0.33333
9 Te 0.33333 -0.33333
10 Te 0.33333 0.33333

Te2 group

1.00000
0.33333
0.33333
-0.33333

& Te 1.00000 0.50000

9 Te 0.50000 1.00000
10 Te 0.50000 0.50000

Te3 group

0.50000
0.50000
1.00000

& Te 0.50000 -0.50000

9 Te 1.00000 0.50000

10 Te

1.00000

-0.50000
-0.50000 1.00000 0.50000
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Cl1 group

11 Cl 1.00000 1.00000 1.00000
12 Cl1 -0.33333 0.33333 0.33333
13 Cl1 0.33333 -0.33333 0.33333
14 ClI 0.33333 0.33333 -0.33333

Cl2 group

12 C1 1.00000 0.50000 0.50000
13 C1 0.50000 1.00000 0.50000
14 Cl1 0.50000 0.50000 1.00000

CI3 group

12 CI 0.50000 -0.50000 1.00000
13 C1 1.00000 0.50000 -0.50000
14 Cl -0.50000 1.00000 0.50000
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