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Figure S1. Optical images, AFM images on Si0,/Si substrate and height profiles as

indicated by the red lines of VP and BP samples.
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Figure S2. Pressure evolution of Raman spectra during (a, ¢, €, g) compression and

(b, d, f, h) decompression: (a, b) 18L, (c, d) 22L, (e, f) 32L and (g, h) 55L VP, where

different colored lines denote different phases.
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Figure S3. Pressure evolution of Raman spectra during (a, ¢, €) compression and (b,

d, f) decompression: (a, b) 9L, (c, d) 10L and (e, f) 11L VP, where different colored

lines denote different phases.
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Figure S4. Pressure evolution of Raman spectra during (a, ¢) compression and (b, d)
decompression: (a, b) 5L and (c, d) 6L VP, where different colored lines denote

different phases.
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Figure S5. Pressure evolution of Raman spectra during (a, ¢) compression and (b, d)
decompression: (a, b) 2L and (c, d) 3L VP, where different colored lines denote

different phases.



(@) [onz 08P Compressn ord] (©) <c__JRE_Compression  GPd (e) 6L-BP Compression  GPa
4.9 g o 46.5
[ e 412 [N ——
) —
o~ 374]
[ S —327|
SC 30.5] R > 31.7
g 3 3L T~ 298]
= 273 = L [A7+sg 239
< 5 < 2
P h 2 | e SS—T1
i — 1 5 A 7.3
e T o~ 19§ 2 = . W
= 80| £ =
S N 140 — A\ 138
AT LS 109
A9 A M __ss
s 3:2 N : JY WP
BP A6 Bl o BP Ao
— —= T ———
100 200 300 400 500 600 100 200 300 400 500 600 100 200 300 400 500 600
Raman Shift (cm™) Raman Shift (cm™) Raman Shift (cm™)

4L-BP Decompression

~
(=}
N
Y izge
o
~
~~
=

run 2 3L-BP Decompression 6L-BP Decompression
Shs GPa
35.6| sc GPa
W 30.0 [ 37.0
31.7| 315
218 - 2“
____N : = < o
3 5
> il 9.0

- N 74
- 7 N 20 A7 58
BP 1.8 W/\LL& A 40

A BP ‘_/\J\L___
B 0
0.5 0.5

Intensity (a.u.)
[
o
(%]
Intensity (a.u.)
~
o
Intensity (a.u.)

= . . - T T T T T T T T
100 200 300 400 500 600 100 200 300 400 500 600 100 200 300 400 500 600
Raman Shift (cm™") Raman Shift (cm") Raman Shift (cm™)
8L-BP C i 1 i i k 12L-BP Compression
(g) ompression GPa ( ) 9L-BP Compression GPa ( ) P GPa
e 40.7 PP —7 X1 40.7
SC 34.7 N~ 37.7] /\_m
= = T — 31.1 SC 28.2
oy TR 3 256 225
5 7 5 WM—M' N-—*
3 [ATs 245 2 Too 25| = [ATsc—~ 20.3
B ™ e 2281 T D e 19.8 =~ S 192
B |A7 18.0 % A7 16.0 % AL 15.1
< < € 14.3
g P i 63 § }—r" ~—0 150 §
E [ TR T E L ~—anm2| E A0
AN 143 ANA_12.9 L NA_123]
A 10.7 S ANA_109 10.7
3 A 551 ANA__99 — \\j L 09]
A7 AN__82 s A_Na_83]
A AA__59] AL NA__6.1 L A N7}
A2 A S A )38
EP P N BP 0 BP a0
T T T T T T T T T T T T
100 200 300 400 500 600 100 200 300 400 500 600 100 200 300 400 500 600
Raman Shift (cm™") Raman Shift (cm™") Raman Shift (cm™)
(h) 8L-BP Decompression (]) 9L-BP Decompression GPa (1) 12L-BP Decompression
GPa GPa

k .
e 300) sc o e o~ 30|
C P ~N———__ 350
b 28.9 =8 T~ 29
29.7
J . /L__
| 23.0 —/Lji
| ™ 19.8 178

iy 15.4

. . 15.7 =

e, ST B L N 127]

A7 85 AT 6 A7 85

’ 65 57 65

20 ~N___10 20

BP M3 BP o~ BP A M 03

100 200 300 400 500 600 100 200 300 400 500 600 100 200 300 400 500 600
Raman Shift (cm™) Raman Shift (cm™) Raman Shift (cm™)

Intensity (a.u.)

Intensity (a.u.)
o
Intensity (a.u.)

Figure S6. Pressure evolution of Raman spectra during (a, c, e, g, 1, k) compression
and (b, d, £, h, j, 1) decompression: (a, b) 3L (run 2), (c, d) 4L, (e, f) 6L, (g, h) 8L, (i, j)
9L and (k, 1) 12L BP, where different colored lines denote different phases.



Discussion on the Small Surface Energy Difference between VP-

Derived BP and A7 Phases

Due to the approximately 50° angular difference between the planes of the A7 and
BP phases during the high-pressure phase transition, the BP structure formed from the
VP-derived A7 phase (~85° inclination angle) thus naturally retains some degree of
inclination (the inset of Figure S7). This structural feature likewise leads to dangling
bonds on surface atoms, thereby increasing the surface energy. Consequently, the
difference in surface energy between the BP and A7 phases derived from VP is smaller
than that between the A7 and sc phases. In the following discussion, evidence from
Raman spectroscopy will be presented to confirm the inclined nature of the VP-derived
BP phase.

The intensity of a Raman signal [ is proportional to Xi|é;-R;é,*>, where é; and & are
the polarizations of the incident and scattered light, respectively, and R is the Raman
tensor for a given mode. When the normal direction of sample plane is tilted at an angle
@ related to the incident light, the Raman tensor R is rewritten as R = r”Rr, where

cosp 0 sing
r= ( 0 1 0 )
—sing 0 cosp

As shown in Figure 2, S2-S4 and S7, there are some Raman peaks around ~200 cm”
! beside of the three characteristic peaks (Ag!, B2g and A?) of VP-derived BP phase.
The peak at ~190 cm™ is identified as Bi, mode and peak at ~230 cm™! is identified as

Bs,” mode !. They are forbidden under backscattering in ¢=0 (where the incident light

!

a a
is <0> and scattered light is (O)) due to their Raman tensor: R(Blg) =
B B’

0 d 0 0 0 O
(d 0 0) , R(ng) = (0 0 f ) Thus, the existence of these peaks indicates the
0 0 0 0 f 0

existence of the inclination angle of VP-derived BP phase. In addition, there is no signs
of these Raman modes near 200 cm™ in the BP phase in BP samples after

decompression as shown in Figure 3 and S6.
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Figure S7. Raman spectra of the BP phase formed from VP after decompression, with

an inset schematically illustrating this VP-derived BP structure. The intensity in the

range of 80-280 cm™ is scaled by a factor of 2.
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