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Fig. S1 (a)—(c) High-pressure Raman spectroscopy of CrBr; within the pressure range

of 0.2—41.3 GPa during pressurization. (d) Pressure-dependent Raman shifts for CrBr;

under hydrostatic condition. Errors in Raman wavenumber are within the size of the

symbol.
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Fig. S2 (a)—(c) High-pressure Raman spectroscopic results on CrBr; within the pressure
range of 40.9—0.4 GPa during decompression. (d) The evolution of Raman shifts versus

pressure under hydrostatic condition.
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Fig. S3 Pressure dependence of the spacings in Raman shifts for CrBr; under (a) non-

hydrostatic condition and (b) hydrostatic condition during the process of

decompression. PM refers to the pressure medium.
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Fig. S4 The variable-temperature electrical conductivity experiments of CrBr; at some
typical pressures. Herein, (a) denotes all results at pressures of 26.4, 9.4, 8.1, 5.7 and
3.2 GPa during decompression; (b) denotes the metallic feature of sample at 8.1 GPa;
(c) denotes the semiconducting property of CrBr; at 5.7 GPa and (d) denotes the

semiconducting behavior of sample at 3.2 GPa, respectively.
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Fig. SS The evolution of electrical conductivity as a function of pressure for CrX; (X =

Cl, Br and I) compounds at atmospheric temperature upon pressurization.
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Fig. S6 Theoretical calculation results on (a) Cr-Br-Cr bond angle; (b) Cr-Br bond

length; (c) nearest Cr-Cr bond length and (d) 2" nearest Cr-Cr bond length for the

ferromagnetic CrBr; phase and the metallic M12 phase within the pressure range of

1-40 GPa. In here, the solid bule triangles stand for the results of the ferromagnetic

CrBr; phase and the solid red circles represent the results of the M12 phase of CrBr;

under high pressure, respectively.



Table S1. Pressure-dependent Raman shift (dw/dP, cm™! GPa™") for CrBr; under non-

hydrostatic and hydrostatic environments upon compression and decompression. Here,

® (cm™) and P (GPa) represent the Raman frequency and pressure, respectively.

Pressure condition Pressure (GPa) o (cm™) (cn?clogllf 2 ) o (cm™) (Crfcl‘)g a)
1 1
0995 1058 (Af) 4.66 136.5 (Ei) 1.94
148.3 (Fe) 2.89 182.7 (*e) 4.62
A, 3.04 _ _
Compression 9.5-259 142.8 ( ;’) )
1716 (B 205 2198(%y 33l
25.9-37.6 = - T, -
E 2.26 A 3.38
Non-hydrostatic 204.2 (") 274.5 (Ce)
36.9-21.7 5 )
216.0 (M) 123 291.0 (% 1.86
1
181.4 (A 2.78 - _
Decompression 21.7-5.0 8 (Ezg) 2
199.2 ( f) 1.83 264.5 ( 1g) 3.09
son 1355 (A;g) 6.12 151.0 (Ei) 2.14
168.2 (E?) 391 2102 (Af) 6.04
02136 10560 422 w0y 162
150.5 (Fe) 2.65 182.5 () 4.11
A, 2.27 - -
Compression 13.6-28.2 155.9( f) )
181.4 (Fe) 1.68 231.5 (o) 2.62
28.2-41.3 -, - T -
E 1.98 A 3.00
Hydrostatic 211.4 (%) 275.6 (Ce)
40.9-24.8 ) )
236.3 (Fe) 2.31 317.5 (o) 3.57
1
181.4 (A 2.30 — _
Decompression 24.8-6.9 (Ezg) K
200.9 ("¢) 1.58 2606 (*2) 247
69.04 1396 (Af) 484 1531 (E‘? 1.95
171.6 (¢ 324 2144(hy) 453




Table S2. Pressure dependence of Raman full width at half maximum (FWHM)

(dF/dP, cm™ GPa™') for CrBr; under non-hydrostatic and hydrostatic environments

upon pressurization. In here,  (cm™), F (cm™) and P (GPa) stand for the Raman

frequency, Raman FWHM and pressure, respectively.

Pressure Pressure i N dF/dpP N 1 dF/dp
condition (GPa) @ (em™) - F(em™) (cm™' GPa™) @ (em™) K (em™) (ecm™' GPa™)
0.9.9.5 105.8 (A;) 5.87 0.26 136.5 (Eé) 4.22 1.28
o 1483 (Fs)  4.93 039 1827 (R 479 0.32
Ay 9.10 ~0.67 - - -
Non-hydrostatic  9.5-25.9 142.8( f) 2
171.6 (Fe) 8.12 0.36 219.8 Ry 749 0.27
259376 o . e .
204.2 (%) 16.9 2.38 274.5 (M) 12.2 —0.22
0o iae 1056 Py 416 0.37 1410 Ey 723 0.52
T g505(Fy 429 0.23 1825 (Ae) 444 0.20
Ay 137 —0.62 = - =
Hydrostatic ~ 13.6-28.2 1559¢ zg) 2
181.4 (Fe) 7.58 0.39 231.5("y 6.73 0.15
28.2-41.3 ) - - - - .
211.4 (Eé) 14.2 1.32 2756 (Az) 9.15 -0.32




Table S3. The spacings in Raman shift against pressure (dS/dP, cm~! GPa™!) for CrBr;3
under non-hydrostatic and hydrostatic environments during both processes of
compression and decompression. In here, S (cm™) and P (GPa) are the spacings in

Raman shift and pressure, respectively.

Pressure Pressure S (em™) ds/dp S (em™) dS/dpP
condition (GPa) (ecm™' GPa™) (ecm™' GPa™)
AL A, 769  —0.042 AL E, 462 2.99
0.9-9.5 S
AL E, 344 1.72 - - -
, AL A, 770 0.26 - - =
Compression 9.5-25.9 2 2
259-37.6 5 N - - - -
Non- Ay Ey 703 0.68 - - -
hydrostatic - _ _ _ _ _
36.9-21.7 5
. , 1750 S A, 831 0.31 - - -
ccompression .
P ALE 653 1.26 - _ _
S A, 747 —0.078 AL E, 592 3.91
5.0-0.2 S
Al A, 769 —0.098 A, E, 415 2.44
0.2-13.6 S
Ay Ey 320 1.46 - - -
, Ay A, 756 0.29 - - =
Compression 13.6-28.2 P
282413 5 - B - - -
_ Al E, 642 0.94 - - -
Hydrostatic
40.9-24.8
A, E, 812 1.26 - - -
AL A, 792 0.17 - - -
Decompression  24.8-6.9 2 o
Ag—Eg 59.7 0.89 - - -
Al A, 748 ~0.30 AL E, 613 2.59

6.9-0.4
Al E; 428 1.29 - - -
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Table S4. The comparisons of the high-pressure structural transition and metallization
pressures for CrX; (X = Cl, Br and I) compounds under non-hydrostatic and hydrostatic
environments upon compression and decompression. In here, P, and P, are the

structural transition and metallization pressures of CrX; compounds.

18t Py, 2nd p P,
Materials Pressure conditions References
(GPa) (GPa) (GPa)

Compression Non-hydrostatic 10.0 28.0 — Ahmad et al. (2020)
CrCl; Non-hydrostatic 9.9 29.8 31.2
Compression Hong et al. (2022)
Hydrostatic 11.7 32.2 —
Non-hydrostatic 9.5 259 24.6
Compression
Hydrostatic 13.6 28.2 —
CrBr; This study
Non-hydrostatic 5.0 21.7 —
Decompression
Hydrostatic 6.9 24.8 —

Crls Compression Non-hydrostatic — - 22.4 Ghosh et al. (2022)
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