[/ B S S
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

DOI: 10.11858/gywlxb.20261155

E—H S IRNMAR o-BiBr, SRR
FEAT 1, BRARBL2 3 4, HEEK!, XS 6, EHES S, TAAZ3, &
A-Jp 15, 6

(1. MARHERF MR, BETIRMEEEE AR, | RE &SSP E TR i E L, 7R IR
Il 518055;
2. AbEE TR ISP, S EFAEM R SNEREWE SRS, EF0HF0, Jbx 100081;
3. bR T RFEYPR T 5@ F LRSI T E L=, b T100081;
4. P EBREEGEY AT T, ALY E R S E, bR 1001902
5. BESHOOEX (T F) ETREEL, TR W1 518048,
6. BT RHBOR WM R R B B e, | AR IRYINSTRDSS:

# E: gMEINEZENM a-BiBy EEANF S TR AR SETMEMRE. Bt RAEERE AL
MRS ERRZEANR, RARRT ZRRNRBANFERMERMA. FELEAXLEXRH, a-BiBry £4754-7.6
GPa B9 JE /1 XAl W & £ T WA C2im B =4t P-1 AL . BT L Z NN BT, BRTREAER
— Gk (%) T 2.7 GPaBf#r, MEE T W (o) NFE/34CGPa, ZILFHAE TN AT AN
BERTEETHAN6 K. MEEAHE—FATESL GPa/ B b HHARENABEHE, TRHEMUE -
S (SC-ID WA, X T.4H4 8 K. BRRMMKKH, )ET3-67 GPaXE N, AREIFHRTHETHE
HAREN, GEMBERAEFKBEGEVAE R FeULER, a-BiBry £X 2.7-5.4 GPa B JE 71 X [8] 15 7 &L 77 12
SC-1 S EHIFHENET. ARERENT M oBuBr, £ 5 JE THERAEWH I, 4 EZE N HIAM A F
S REBER R TENRRRERT HANE S E T,

REIE: mNEIMAR; mEERWEZ; SHWHEE; a-BiBr

hESES: 0521.2 MERFRIRAD 1 A

H S R ISR LS BB BUR,  SREMRE T BR HE 2 B (d-n) 4R TE R BRI 35 1) i A
R A, TR, FFEAL OB  \MoTe,. T,WTe, LA K #E—4E4RIE )i L4 a-BisX, (X = Br, &5
B BB S I G AR R R 26, Hidr, T,-WTe, I8 id 4is SL ALV AR o iy 18] L 32 S ks
AR T L R AR RIIALE, R IAFHIZ T AR PR MRS P,

FEARZ ml e AR, B3 ) a-BiyBry FEAEBUR IR RERT (4 180 meV) . # [
PRI — dEARdE A B BL R AR R R 8 BV, BON M AN SR 7 o A AR I EME R 2

Uk HHA: 2026%0828; &R HH#A: 2026-10-09
HETH: Hx QRIS (12461160274, 12274193, 12304223) ; EIITIRHL X
(JCYJ120230807093301003) ; J AR TRIAEIEET (GDZX2201001) ; [~ 7R HEA 5 B A AL AT 70 2 4
(2022A1515010044) ;5 B BHR -3 E ST OS2 BCA T AR SR R AN B 2 5 2 b bl 3 IR 4 R} 2
Wt & B KR FE Al 1t 1
fEZ . BIEEF (2001—), 5, Wit, EENHEEFEERINZAEDIR. E-mail:
12332928@mail.sustech.edu.cn
FRERE (1999-) , %, WLRFFA, FEMNFIRIIRIGOK G50 (10 2 K AN 1 SR AE DUKGE & M kL
5%. E-mail: 3120236001@bit.edu.cn
EIRVESE: R (1983—) , B, i, #3%, EENFEEFMEMYCKAM R AR ERIE. IR 5.
E-mail: zhiweiwang@bit.edu.cn
Ke&h (1981—) , 5, L, BIEER, FTENFEEETERSYRETFRE. SRR kS
SRR REV AR R UL AWM . RIRSKEWII GRS B TRAE . [ 4 R S A ot 5 ik g
2R LA 7T, B-mail:  zhujl@sustech.edu.cn



[T S/ S
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

—[691, MEFIRZEMERE, o-BiBry BT HRARR, RN C2Um. HEM SR 5 3E 1
— YRR IR RPIIEA K AT REUT b BT R — 4R IR T, B R E R 5V AR T 45 ST R
TR, BES5EZEEE DU e T L AB BUMER T SRS B =R R, Wi 1) TR,
VAR, A HR H T RE TS AN R 1 2 B S0 7 2y B 2 R R0 2 2% ) AR S50 00 21 T 12 44 RAFLE A
RERR P I — 4Rk b7 v 24 B ORI R FhE RERRAS , UESE Tl —4ERE ) b CEDWE b 5D JRIMREES T
fAAEeIL2] Ak, FERgN R S F 00 & 15 K O 2] Aharonov-Bohm #7%%, [RIFE M H#iiz
FAFERL T O T B =B AR A DS 14,

TEMEERE b, SRR T R IR R 2R RGNS 5B SRSB4t T EE RN, 1F
RO TAET, Li AN SRR A VEN o-BigBry FFIE T RGNk LS MRS X AT
W9t RIBEEE DA, AR 38  GPalHIUE N ESME M, BSETRE 486
K, H7E 5.5 GPa iz BB T 28— S4 (SC-ID W%, XWfgs5 4.3 GPa £ 7.8 GPa £ 1 [X AN
AR C2/m AR =41 P-1 AR HIARAR A SC05), Yang 25 AAE & s FL S e At ML 22 51 247 1.9
GPa I HL AR IR X I3 R %, JF1E 5.4 GPa MG TRHIAA, HABUEED Pk R /115
S T M A AT 06,

o-BisBry FIHE—4ERRIR S5 M P T I 9 oK T J2 R Gy 77 1) G0 DA S ELEE 7 ) (a D
ERENS T, HIRIMEES R T b Ml b 8 R PR IE Fa 22 SEIRHAESE T
AR RAFAE R L0 5 R S 07181, AR, IR R AL R AR AL, MR RBIR A
WA e 7 ) AT N R L E R TR, RETFE K 1 Na-BiyBry W AN R il 7 171 (6 F e
ITWEIE, X BRARME— 24 S R SN G ARTE IR ) T AT A R R .

BT RS, AW LR G S F R AL B2 S A A R Rl i s s A, KRG
T 0-BiyBry B g £ 5 N ) Sn A% 30 7 5 A0 R IS 1 P AR A A

1 LG 57E

AT A E I () 0-BigBry B 50K H B AH SR & o) F sz ih & HL@Bi : Br = 1 DFRER
=40 Bi YU HgBry $7 R 2 B AE S A S8 iR A KRR AE 7K X X8 2 TR AT, #A
S P14 S i B2 73 il e B 265°C M 210°C. Sl WIS N e, A B2 78 160°C R E— ARk —
ANH, DRmEgE i E. @B R LRSIk 6 % 0.7 x 0.5 mm? IR dh A

o-BisBry 14584 % [ S A AR RO AR rp il ) T9R— 4R 5 T8E D7 I AR ARG, AT K 2%
ARFERFE A . EGE RAEEE y PN EEOW S A (1 T LT T 25 40 5 L SR Pl m] R AR PR Bl oeg B
b, S5 MEMTT AN d Wi & 1(c)ilt — B iR T i UIHI A3 5 HE 5% FH T 5 R R i 1 A DU b
P00 . PRI 1 JE/R J e A4 R

i R PS5 8 e RECAE Y 300 pm B4R XS TiikG  (Diamond anvil cell, DAC) f=4z, 1E & & iR
frhr 2 e R 7L A T301 ANEFANE T AR AL DAC. WA FERZ 30 wn &, FHF
RO AL EAT 150 wm WBFLAENFE M . R AFE S IS, R AR
FEEA T o F@ AR B T LA BN SRR, BT IR % AL A WU ¥ CCD BRI 5 11
SpectraPro HRS-500 Y4 . A IEIIER 532 nm B, TIFEN 1.65mW, RENKELN 3.0 um.
FEMZ 2% 2 R 1200 g-mm ™, FRIRAE S oREAERT A58 8 300 so fEMIEL 2 A/, A# A brdE B e i i1
REAET 2 00 TS B AT TR

T v s HL A I B SR A BB (BeCu) & @il U JCiiME DAC. K CuBe #5571k 24
30 um, FAEAFCME FHOLF LT —ANEAR 200 um HIEFL. N T HEEREAR SEOA TR e b, FL
PAE IR SE R IE RIS 5 B A (cBND 3 RENRAY) U= 1:4) 1ER%Z)E . B 55 NaCl %
JEA R LLFE A U IR RS S e A S o B AN 2R R FR gl i DUAR 6 Wil 4z, DU
I A o I R R D 7 1] BASE I BT o BN b B, Wi 1(d)FR. BTSSRI AR
Quantum Design 2 &4 =R EWIMENE R G T, HBMRIEE A 1.8 K, &AL 14T,



[ 7/ B R O
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

(d) - ) Sample
igéx

rogtaph of an a-BiyBry single crystal, with
a background grid size of 1 mm; (c) Optical micrograph of the sample p}%sdfor igh-pressure loading; (d) Schematic of

the electrode configuration for high-pressure electrical transport m

}wﬁfs along different crystallographic axes
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Fig.2 (a) Raman spectra of a-BisBr, at various pressures; (b) Pressure dependenceof the\Raman shifts for various vibrational

modes

2.2 SETHEERMBREEITA

T IRVF 0-BigBry 18 1 S EARFAE, 7501 2 Bl A5 TR 1 4 it A 225 FA R PR 7 5 R T AL T4
BsEm, JFRET BEEAT NIEAS [F &7 A B EAT IR, A1 BIHT o FhAN b Sl T R
i L PH-TREE(R-D 2R . Gl B 3(a) FI(A) T s s JEARRIX AR S AE PR AN SRl 7 1) b 35 B AR R A 2
SARAT N BRI RE R SRR R VR T 2R AL . 20 170 K LA firis 5 2 e AR AL
F T MAEL 30-170 K XA H,  FRH Bl B2 R R R, XU TR EE 15 5 1 Lifshitz AHAZDO); 4
TERE 22 30 K AURE, Br 46055 3 00 75386 S BURHNE #7489 Mott B FEBEERHLE] = T,
AHEC o L OEL o i P8 A A1 v e 22

(a) i 1lla (b) \ 3.4GPa (C) . bl
it Illa 126 GPa Iila
i 4 —35.3 GPa 0.8 153GPa
—6.7 GPa
12 \\ 2.1 GPa
= 10 3 0.6
< a -~
= S =
= o2 2 04
6 4 -
1 .2
4 ——08GPa U
- 1.8 GF
- —2.T7GPa
Saar 0 0.0
0
a 56, 100 150 200 250 300 2 4 6 8 10 2 4 6 8 10
T{K) T(K) T(K)
(d)4,0 (e) 0 o
1.4 9.7 GPa
s 1/1h 0.14 12,6 GPa 1ilh
r 4 12 153 GPa
3.0 0.12
25 10 0.10
I —_ 035, 8.1 GP:
S 20 o8 G008t o i
= = = s 75
. a2 0.6 & 0 06) Sox |
& 0.15]
Lo I 04 0.04p 0
‘ ——08GPa o
0.5 1P 02 o02r MMy
0.0 34GPa 0.0 0.00 AL
0 50 100 150 200 250 300 2 4 6 8 10 2 4 6 ] 10
T(K) T (K) T(K)

Kl 3 (a)-(c) WY a 75 AR 0 B R B FE(R-D) A ZR, (d)-() ¥ b Bl 1) AN ) 1 07 1D B BEL- 0 B2 (R-T) b 2K
Fig.3 (a-c) Resistance-temperature (R-7) curves along the a-axis under various pressures; (d)-(f) R-T curves along the b-axis

under various pressures



[ 7/ B R O
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

F 1.8-3.4 GPa IJ°F S-SR LXK A1 N, A& RIFHTHENEE —H FAH(SC-D. WY b Hiym, ¥
A TE 2.7 GPa A RIE PR MV o fi7m, HIEBHE A 3.4 GPa. Y a HIHILE
FLBH A T T b i, RIVHE i MR IIX N, PN J7 M I SRR T 35408 6
K. 4 HFE 4 8.1 GPa Iff, ZEUY b %h77 ) (1) R-T HI 2% rhowi il )« XL & A %38, B R 2
BRI IE A I IR N R G A 2% BN, b 57 R R-T M2 475 ] 20 F s & By
FRAE, P 3OHE TR . W ERHIES CA B THRGE R o-BigBr, & & N ANE S (SC-1 A1
SC-ID [T N—805), g5 5HATNZIEHE, 8.1 GPa F b HiJ5 1A R-T #h£E b (XL & B o] GEXT B
PN B AR s Hop B sl e AR 1) T, 228 8 K, AIREX M. SC-Ile ERl— K J1 i, Wy a fs
[ R-T M 2R R BN IR EEAS , 7R SC-ILTE a 7 1) A H DL AT REA7AE IR S g o B 2 JE o
T 10K B} a FF0 b i FHAR XS . oM fe, S BERA 8 B 0], Gkl 4 frs.
#] Ginzburg-Landau 2 X4 A H L SC-11 B F G Fd 373t AT SR A, SR 4(d)F(h) .
WS a FAD b B _ElE F5 0 BT 3.9-5.0 T A1 4.9-8.7 T [X 7],  F4IKF%F S A YA NG i A% R 1.84 7T,
(Z)11.4-12.8 T) , FEoRfi3gxt SC-1 8 T2 BN 7] 58 32 BLYH T 2508

(a) (b) (Chs ()
5 Hia 3.4 GPa 25 Ifla 8.1 GPa Iila »12.6 GPa s Iita
— 05 W\ M

——3.4GPa(l)
——4.4GPa(l)
——=53GPa(l)

6.7GPa(l)
——&.1GPa(l)

0.4 —OT N5

03T | &

03 A—0sT| o

08N i
=

R(8)

02| A f

—Nar 1
01 A 15T

VA 19|

3T 03

2 4 8 10 1 2 3 4 5 6 7

6 8 2 6 2 6
T(K) T(K) 7(K) T(K)

Iilb 3.4GPa i 1ib 8.1 GPa A2 TIirb 12.6 GPa Iil'b

0.30)
—2.7GPa(l)
——3.4GPa(l)
——44GPa())
——53GPa(l)
——6.7GPa(l)

0.8 —0T
—05T E 0.20

—IT

—0T 6
—03T
—05T
—08T

—1T

—qT
—— 0.3
—ALS5 T

<
— 15T 0.15 N,

Hotla (T)

—2T
—3T 0.10]
4T
5T 0.05
6T

—_—12T

0.00]

4
3
15T 2
1
0

4 6 8 10 2 4 6 8 10 2 4 6 8 10 1 2 3 4 5 6 7
T(K) T(K) T(K) T(K)

Bl 4 (a)-(c) [EJ1°8 3.4 8.1 il 12.6/GR4 BN A FIRES T a #if R-T #1128, (d) a 19 LG 5%3% Ginzburg-Landau
(G-LAELER, (e)-(g) 7 HEJIN3.481 M 12.6 GPa B, AN[EWiH T b M) R-T #iZk, (h) b M G-L LG5
Fig.4 (a-c) R-T curves along the g4axis under various magnetic fields at pressures of 3.4, 8.1, and 12.6 GPa, respectively; (d)
Ginzburg-Landau (G-L) fitting/testlts of the upper critical field along the a-axis; (e-g) R-T curves along the b-axis under
various magnetic fields at pressures of 3.4, 8.1, and 12.6 GPa, respectively; (h) G-L fitting results along the b-axis

EIRF FGE TS T a-BiyBry 1 LSRG T 3 BN R A5 S R R PG T RE
W (ARPESYHFERM], a-BisBry It b HiJ7 A PR REMT Co IR RN, HH S RE T 2506 i i 20
AR FERBURRIOT; N0 @ il 5 TR RE Y E IO T 2% o 2 (A% RV BEAR IS AR I S b 75 0 (1 BEHT X i s 0
AU, FEIAR AU AR HE— YRR TT R I SRABL AR 3 O AE — 4EBE DT 1R e S T R B
Z, FEFFEEA YRR HfTes TR A HRIER

2.3 PR RERS

RNT RG0E R S B E MR s, AT T o-BiyBry fEAN A K 77T i R4 BHFNEE ZR 8508
(B 3. B 4) o RN 1.8 K, 0.8 fi1 1.8 GPa [IRERH H 28 e Il AR R ERAE . X FhAEE
BT F B 2R B T R ARUBERFAE s 3 2 55 Sy 3l A 25N AR IR 24, Sl B LR, 55 R IR RN 2
HILE B A JEF B0 IS B0E H EUERR S I RG2S, 5HF o-BiyBry I 5, HARHEIFAW, W
RESRVEF W AP M s E 4B o & Bi WER . BEE 0T m, 59 Rt Rv pE



[/ B S S
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

HHSEHBIMmHE K. kot EWHE (10 KD F, o-BiyBry fE< 4.4 GPa [ 15 F7 X 1] Py G FH BE R
BN AR 2 M IEREBHARAE . BEEIE /1 ETE, 7 T FRIBEBHAZ 23R ZME], W b R R
W HEBAE 7RIS 1.8 GPa I BPFF UG 35 3806k, 17 a 7 18] 1) v 37 Bl L S s U AR o i o 224 F 00 3]
12.6 GPaltf, WiANJ5IAIFE 7 T FIIRGFRI CART 1%, B4, I EASECT MR )
I, BEBEAT FI i i B8 2R AR, 510 SR 00 H AL 4 8 (R A 26 B (B2 R AiE 126,
BRI RS R R, T fE HIe oA, BRATRI T HIR IR n 5T R u
BEIE TR R (B S) o f£53 GPa LR, ERREF NG, EHARKEHBEFES. 08
GPa fi1 1.8 GPaltf, TAREAHARMK B FIRERE®IIERLZE, HEHELE T Abrikosov AL E R K
uB >> 1, 1XIEJE 10 K IRERH t 28 A o BRZB VEREBH (1 J RI27), 7E 0.8-3.4 GPa YUl P, i T A1
KIMERREC, SRS BLEEER. 27 GPa F Ry-B MR AL VERFE (A
4) , RPFEZ R TFRUM S, 60 SRR THE SR, AT HEN i S FOANH [F]
TR RES, TR T 5RO SIFRIRES . HIE/IH 5.3 GPa FF & 6.7/6Pal, E/RABF
SHARIE, RFTORMEIREER, SROREAEE RO, 4 RE PRI TR T
o LR TR E SIXE (5.3-6.7  GPa) SRISCH SOGiEHEI 25 MM AE X A] (5.4-7.6
GPa) RHEWIH, KRB TR AR K 115 T 10 45 I H 2 BT DRSNSl 1 244 T 85

2.4 g

BT H 2 A s B R AL R, RATME T o-BiyBrg ¥ B9 IR EE-H JAHIE, & 5 B
o BRI ART S 0 m AR o B b Hhil1S 8 SR8 IR T, 1PN AR AEAS 7] Sl
J5 1) b B2 L BHAS IR 7 550 B R IE LD AT T b4 S A SR IMETR T RE I R R 2
Ak B EAAHE— SR E. H RN o-BigBry B ZE 30 MRS C2/m A% )R T 4 R AR
PERI RS e R = SR A, s PR IS SC I NaCl, & K R tERE A RIS, e 2
LG 5.4-7.6 GPa MR X TR, Hkil AT HESF K HORAS, X AT RE(HAH AR [X 1] 56 A0 3 B0k 46
J1fiEr . NaCl VN FEAAAN 5T 227 A A S 77, SRR B JE 7K He /Bl 37 g ] BARE R s s 7, 131
1 Bi;Tes ££ NaCl [E A5 12 3.2 GPa HHLE S 78 H AU 5K B 2440~ 7 7 GPa LA 29301,
PRI, AHXS T 2019 4F Li SR RS 5 201 SC-1 FHHIE /7 (3.8 GPa) 5], 7EFRATLA NaCl
FAEEAN R HE &, SC-1 2 PHEABAK (b #l 2.7 GPa, a fl 3.4 GPa) , XA HESZF NaCl
PSS T o SR TG, B RGE BOEH AR X TR) 5 8 R B IR A i e IX A )t & HP-SXRD 45 3
(15125 HH AR AR X TR AR — 3, RS R A ot 22 e v] RESE M KR A8 1R ), (BN - 4510 .

&5 T T -
I | w
1 1 A
81 (;}lm\ A
8.0 | L Ne—
I |
| 1 ‘A
| 1
75 ! !
p—
x I 1
~ | l
~ 34GPa | X A
70 ~ [* ] 1 1 .
N 1 —9—gq -axis (SC-I)
0-9\3~¢ : —A— g -axis (SC-1I)
2.7 GPa N ;Qo : —@o=p -axis (SC-I)
6.5 ' : —a— b -axis (SC-II)
N
|
C2m ! 19 Pi
6‘0 1 1 11 11 L 1 1
0 6 8 10 12 4 16
P (GPa)

B 5 a-BisBry [ B2 - 740 B

Fig.5 Temperature-pressure phase diagram of o-BisBry



[T S/ S
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

mERLE NIRRT, =R R RS L K AIEL 5.4 GPa LA b REERIRIAE T,
WAL e FEEE A AR BE KA — B e, (5 RS 3] SC-T A & HLFHAFEZ) 2.7 GPa IR
CfSL, ZE S BAR/NT 5.4 GPa FIIRIME, RILRT LLACHPESEN SC-T MFIHILE E X A, a-
BiBry I ARFE N C2/m M, B4 T 4ERE M BE RS T 75 1) Sl A AR M SE ik b 2 #b, - SC-T AT
GRS IR X A, CHRIE RS BRI o-BiyBry 1E K AE S B ARR, I EER
KA AN, IO EAZAR T T X B NN T A S SRR IR ME T RSN AR IMREERS
E 2.7-5.4 GPa X [H] N1FLAIREE, WIFLE SC-1 I SHTRe/E %A R FAEE N E D EES . RE
SRR, IXFEAE AL R T O IRE NE O S B H S M A I B ERE SIRINAEER
TR B AR B FEAS YU 8 T O 1) 25 (8] A AT B S A P AME T o 5 SRR A 75— DA % R 1 & I
B RTAL:, DR R RIGHE SR

FHULHEDN,  0-BiyBry 76— & (1 & 7 X 8] FF o] BEAAAE SC-T B S &SI IMREES L. 5 H
SHAF, BREEAS T BEE R I AR RN SR AT AR T PR320 I b Bl A F H ANECBES AT BE N b T AR
SOV TTER, AT SEEE EWEE R b L SR L A T PR A AT SR ORN ] . ZAtE H
BT B = EAESLIOUEYE, TR —PRAE, HRNE SRR P IR R IR N SRR SRS %

3 45 ip

AHIF ST R A7 v R 2 S A B s W, AT T HE Y I R N AR o-BiyBry 7EIE
TN BB 1% S e A U . R R 2 o-BigBry £ 5.4-7.6 GPa [ 77X [H]
WRA T R C2/m B =5 P-1 MZEHAEAS . AN SRS R MK 2 SRR B, o-BiyBry (15
JE B AE AT NTE a BAD b 305 ) _EAFAEZE S, SC-I 2 HE PR 25 A 37, A K. SC-TT AH AT &g HE LK) R
JIDXTE], 3y a S5 WA T b FlsR I — M KD ia . IRt A 5 iR A AR 55 1 2 1) e 1k
SN, X — B RT BE SRR TR 1) S AR F - 2540 8 ) e . RIS, FRATTR IRAE G5 R AR s )
XD, A R 3 SR T B T AR N A NIRRT i 5 A AR AR SO T E AR
b4, o-BisBry 11 SC-1 8 A 5N BURE SR & W BeAAE S (F A S50 v AR BRI
IRBER, MR R I IX N ILAEI 52— P LI aE . AT A B T IR o-BisBry
TEE J1IR¥E T AT NN, HONBRE <A ZO0 I R DA S AR 7215 2.

B

TRYHE BRI X (40 AR R HCoxt Rz U i) e & S8

S 3Rk

[1] SCHINDLER Fy/ COOK A M, VERGNIORY M G, et al. Higher-order topological insulators [J].
Science Adyandes, 2018, 4(6): eaat0346.

[2] SCHINDLERE, WANG Z, VERGNIORY M G, et al. Higher-order topology in bismuth [J]. Nature
Physics, 2018, 14(9): 918-924.

[3] CHOI Y-B, XIE Y, CHEN C-Z, et al. Evidence of higher-order topology in multilayer WTe, from
Josephson coupling through anisotropic hinge states [J]. Nature Materials, 2020, 19(9): 974-979.

[4] LEE S, KANG M, KIM J, et al. Symmetry-controlled multi-gap superconductivity and higher-order
topological phases of MoTe, [J]. Nature Communications, 2026, 17: 7685.

[5] ZHAO W X, YANG M, DU X, et al. Topological phase transition in quasi-one-dimensional bismuth
iodide Biyl, [J]. npj Quantum Materials, 2024, 9(1): 103.

[6] ZHAO W X, YANG M, XU R Z, et al. Topological electronic structure and spin texture of quasi-one-
dimensional higher-order topological insulator BisBr, [J]. Nature Communications, 2023, 14(1): 8089.

[71 ZHOU J-J, FENG W, LIU C-C, et al. Large-gap quantum spin Hall insulator in single layer bismuth

7



[T S/ S
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

monobromide BiyBry [J]. Nano Letters, 2014, 14(8): 4767-4771.

[8] ZHOU J-J, FENG W, LIU G-B, et al. Topological edge states in single- and multi-layer BiyBr, [J]. New
Journal of Physics, 2015, 17(1): 015004.

[9] HSU C-H, ZHOU X, MA Q, et al. Purely rotational symmetry-protected topological crystalline
insulator a-Bi4Bry [J]. 2D Materials, 2019, 6(3): 031004.

[10] HAN J, XIAO W, YAO Y. Quasi-one-dimensional topological material BiyX, (X= Br, 1) [J].
Advances in Physics: X, 2022, 7(1): 2057234.

[11] NOGUCHI R, KOBAYASHI M, JIANG Z, et al. Evidence for a higher-order topological insulator in
a three-dimensional material built from van der Waals stacking of bismuth-halide chains [J]. Nature
Materials, 2021, 20(4): 473-479.

[12] SHUMIYA N, HOSSAIN M S, YIN J-X, et al. Evidence of a room-temperature quantum spin Hall
edge state in a higher-order topological insulator [J]. Nature Materials, 2022, 21(10):-1 111-1115.

[13] HOSSAIN M S, ZHANG Q, WANG Z, et al. Quantum transport response ofitopological hinge modes
[J]. Nature Physics, 2024, 20(5): 776-782.

[14] LEFEUVRE J, KOBAYASHI M, PATRIARCHE G, et al. Quantum~\Geoherent Transport of 1D
Ballistic States in Second-Order Topological Insulator BiyBr, [J]« Physical Review X, 2026, 16(1):
011031.

[15] LI X, CHEN D, JIN M, et al. Pressure-induced phase transition$_and/superconductivity in a quasi 1-
dimensional topological crystalline insulator a-BisBr, [J]$-Pre€eedings of the National Academy of
Sciences, 2019, 116(36): 17696-17700.

[16] YANG M, LIU Y, ZHOU W, et al. Large-gap/quantum spin Hall state and temperature-induced
Lifshitz transition in Bi4Bry [J]. ACS Nano, 2022, 16(2).,3036-3044.

[171 CHEN D Y, MA D S, LI Y K, et al. Quantum,trangport properties in single crystals of a-Bisl4 [J].
Physical Review Materials, 2018, 2(11): 114408

[18] HAN J, MAO P, CHEN H, et al. Optical bulk-boundary dichotomy in a quantum spin Hall insulator
[J]. Science Bulletin, 2023, 68(4): 417-423.

[19] YANG M, LIU Y, ZHOU W st al. Large-Gap Quantum Spin Hall State and Temperature-Induced
Lifshitz Transition in BigBry JI[YACS\Nano, 2022, 16(2): 3036-3044.

[20] PISONI A, GA4L R, ZEUGNER- A, et al. Pressure effect and superconductivity in the B-Bigly
topological insulator [J]. Physical Review B, 2017, 95(23): 235149.

[21] WU S, CHU W, LU Y, et\al. Imaging Ultrafast Dynamics of Pressure-Driven Phase Transitions in
Black Phosphorus‘and, Anomalous Coherent Phonon Softening [J]. Nano Letters, 2024, 24(1): 424-432.

[22] GONG Z, LAIX;, MIAO® W, et al. Br-Vacancies Induced Variable Ranging Hopping Conduction in
High-Order Topologieal Insulator BiyBr, [J]. Small Methods, 2024, 8(12): 2400517.

[23] LIU Z YK IALF,-ZHANG J F, et al. Quasi-one-dimensional superconductivity in the pressurized charge-
density-wave,conductor HfTe; [J]. npj Quantum Materials, 2021, 6(1): 90.

[24] CHEN D-Y, MA D, DUAN ], et al. Quantum transport evidence of boundary states and Lifshitz
transition in BiyBry [J]. Physical Review B, 2022, 106(7): 075206.

[25] LU H-Z, SHEN S-Q. Weak localization of bulk channels in topological insulator thin films [J].
Physical Review B, 2011, 84(12): 125138.

[26] NOVAK M, SASAKI S, SEGAWA K, et al. Large linear magnetoresistance in the Dirac semimetal
TIBiSSe [J]. Physical Review B, 2015, 91(4): 041203.

[27] ABRIKOSOV A A. Quantum magnetoresistance [J]. Physical Review B, 1998, 58(5): 2788-2794.

[28] KLOTZ S, CHERVIN J C, MUNSCH P, et al. Hydrostatic limits of 11 pressure transmitting media [J].
Journal of Physics D: Applied Physics, 2009, 42(7): 075413.



[ 7/ B R O
CHINESE JOURNAL OF HIGH PRESSURE PHYSICS

[29] ZHANG C, SUN L, CHEN Z, et al. Phase diagram of a pressure-induced superconducting state and its
relation to the Hall coefficient of Bi,Te; single crystals [J]. Physical Review B, 2011, 83(14): 140504.

[30] MATSUBAYASHI K, TERAI T, ZHOU J S, et al. Superconductivity in the topological insulator
Bi,Te; under hydrostatic pressure [J]. Physical Review B, 2014, 90(12): 125126.

[31] WANG D, KONG L, FAN P, et al. Evidence for Majorana bound states in an iron-based
superconductor [J]. Science, 2018, 362(6412): 333-335.

[32] ZHANG P, YAJI K, HASHIMOTO T, et al. Observation of topological superconductivity on the
surface of an iron-based superconductor [J]. Science, 2018, 360(6385): 182-186.

ik A

(b)

M 1 (a) 253T DAC TR B 26 MR o-BiBry BE OGS MG, RN TN, (b) AT RES
iz KRE a2 IR AR B Ar 5N NaCl
Fig.S1 (a) Optical micrograph of o-BisBr4 loaded in a DAC for ifi*sitw'Raman spectroscopy, with silicone oil as the PTM; (b)
Optical image of the sample for high-pressuré,electrical transport measurements, with NaCl as the PTM
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High-Pressure Study of Quasi-One-DimensionaliHighetr-Order Topological

Material a-BiiBry
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Zhiwei?3, ZHU Jinlong'->-¢
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Research Center of Excellence for Quantum Scieriee, Southern University of Science and Technology,
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Abstract: High-pressure-induced superconducting transition and structural phase transition have been
observed in the higher-order topological insulator a-BisBry. By means of in situ high-pressure Raman
spectroscopy and anisotropic high-pressure electrical transport measurements, we systematically
investigated the lattice dynamics and electrical transport evolution of this system. High-pressure Raman
spectroscopy reveals that a-BiyBr, undergoes a structural phase transition from monoclinic C2/m to triclinic
P-1 in the pressure range of approximately 5.4-7.6 GPa. Electrical transport measurements along different
crystallographic axes show that the superconducting zero-resistance state is established at 2.7 GPa along
the quasi-one-dimensional chain direction (b-axis), while along the interchain direction (a-axis) it requires

3.4 GPa, exhibiting weak anisotropy; the superconducting transition temperature 7. along both directions is
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about 6 K. As the pressure is further increased to 8.1 GPa, a two-step superconducting transition emerges
along the b-axis, possibly corresponding to the emergence of a second superconducting phase (SC-I1) with
T.~ 8 K. Hall-effect measurements indicate that in the pressure range of 5.3—6.7 GPa, the dominant charge
carriers change from electrons to holes, which is closely related to the Fermi-surface reconstruction driven
by the structural phase transition. Combining all the above results, a-BisBr, may host a coexistence of the
SC-I superconducting phase and topological hinge states in the pressure range of approximately 2.7-5.4
GPa. The results deepen the understanding of the evolution of a-BiyBr, under high pressure and provide a
clear pressure window for further exploring the correlation between superconductivity and topological
electronic states in this higher-order topological material.

Keywords: higher-order topological systems; high-pressure single-crystal transport; structural phase
transition; a-BisBry
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