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Fig. 1. (color online) The A type structure (a), B
type structure (b) of Ge2SbaTes and GeaBiaTes com-
pounds and the reduced Brillouin zone of bulk struc-

ture.
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Table 1. The lattice constants of Ge2SboTes and GeaBiaTes calculated with DFT-D2 method.

GeaSbaoTes GegBigTes
DFT-Doy Experiments DFT-Do Experiments
a/A c/A a/A c/A a/A c/A a/A c/A
AR 4.200 17.469 4.200 16.960 4.410 17.638 4.300 17.366
B 4.200 17.299 4.200 16.960 4.368 17.808

i¥: GeaSboTes 1A AU B RISLIGEEH 73515k B £ 3CHK [27] M1 [23], GeoBiaTes [ A HUSLIG ALK H SCHK [28].
Note: The A and B type structures of GeaSbaTes are from Ref. [27] and [23], the A type structure of

GegBisTes is from Ref. [28§]
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Fig. 2. (color online) The band structure of monolayer, bilayer and bulk structure of GeaSbaTes: (a), (c) and (e) corre-
sponding to monolayer, bilayer and bulk structure of A type crystal; (b), (d) and (f) are the same for B type crystal. The

red and black bands are calculated with and without SOC respectively, the Fermi level is set to zero.
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Fig. 3. (color online) The band structure of monolayer, bilayer and bulk structure of GezBizTes: (a), (c) and (e) corre-

sponding to monolayer, bilayer and bulk structure of A type crystal; (b), (d) and (f) are the same for B type crystal. The

red and black bands are calculated with and without SOC respectively, the Fermi level is set to zero.
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Fig. 4. The band structure of B type GeaSbaTes monolayer film under different compression which along c axis.
The upper part of (a), (b) and (c) are calculated without SOC while the lower part are calculated with SOC, the

Fermi level is set to zero.
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Fig. 5. The band structure of B type Ge2SbaTes bilayer film under different compression which along ¢ axis. The

upper part of (a), (b) and (c) are calculated without SOC while the lower part are calculated with SOC, the Fermi

level is set to zero.
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Fig. 6. (color online) Z> of the two compounds under different compression: (a) and (c) corresponding to A and B

type films of GeaSbaTes, while (b) and (d) corresponding to A and B type films of GeaBisTes, respectively. The

black triangle indicates monolayer and red triangle indicates bilayer.

# 2 GeaSbaTes 1] B JRTIFHIM —4i s 2 (1INL) XUZ
(2NL) S TEA 7 R4 98 T, AT ] SOE AR s Ak i
FHREMSHINATZE Zo . KR (INL) K452
5% W10 Zo SHANAERIESR 0, 6% N 1K Zo Pt A
B2 1; JERUZ (2NL) K4 8] 3% B (1 Zo b A &
MIE A 0, 4% B Zo FAAZBRE S 1, K o114
SR S EEAE SEN B TR g

Table 2. The parity at every time reversal point and
Z5 of monolayer and bilayer film of B type GeaSbaTes
under different compression. The Za of monolayer is
0 under 5% compression while turn to be 1 under 6%
compression. The Za of bilayer is 0 under 3% com-
pression while turn to be 1 under 4% compression. Zo
is 0 or 1 corresponding to conventional insulator and

topological insulator, respectively.

INL 2NL
01 02 O3 b4 Zo 01 02 O3 64 Zo
2% -1 -1 -1 =1 0 —2% +1 +1 +1 41 0
3% -1 -1 -1 =1 0 —3% +1 +1 +1 41 O
—4% -1 -1 -1 =1 0 —4% -1 +1 +1 +1 1
5% -1 -1 -1 -1 0 —5% —1 +1 +1 41 1
—-6% +1 -1 -1 -1 1 —6% —1 +1 +1 +1 1

YIHT A BG4 R NIUR S50, 78 B
9 2 8% B AR AR K AR AN T AR, T
6T B 288 28 45 ) (1 B J2 AR 0L &5 4 40 1 D 5 T 2
K. B 6(c)F(d) 735l & GeaSbaTes F1 GeaBisTes
B 7Y 235 ¥ 1) B 2 R X Y P 1 DB 7 B s 4 i
FEHIARAK, FEAN R S 4 98 2 T AR A T I 4R b4
JEAH IR

4 % #

AL E E B M OBF AL T GeaSbeTes Fll
GeaBigTes 1X 19 Fl 44 & 0 1) — 4 6 JEE &5 4 1) A
KM, B, WHA T eNTr sk sk g i, 75
THE T A BUFIB 2 J5 - HE Pk 45 1) 1 B0 2 AU
N ARIE T N TR S O I 1S N
JE R 451 FL - 2540 B AR AN PE SR R 5. BT 14
WUWR: 1) S FX PR L AP A B 5 - HEB 7 51
) B2 R S5 R BN SOC I 2 A5 5 B A 2 A,
I SOC 1EH Ja R I 4 @ Fe ik, H IR 40R 0,
Xof N E 4 g HERUZ RS, AN E R A SOC
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Abstract

Since the topological insulator was discovered, the investigation of topological properties has become the hot spot
in condensed matter physics. In this paper, we study topological properties of chalcogenide compounds Gez X2Tes
(X = Sb, Bi) crystals and their monolayer and bilayer films as well as the vertical uniaxial pressure induced topological
quantum phase transitions in monolayer and bilayer films. The results show that for A-type crystal, the bulk structures
of these two compounds are topological insulators, the monolayer structures of these two compounds are conventional
metals, and bilayer structures are topological metals. There is no topological quantum phase transition in monolayer
nor bilayer film under the uniaxial compression. While for B-type crystal, the bulk structures of these two compounds
are conventional insulators, the monolayer GeaSbsTes is conventional metal, its bilayer structure as well as monolayer
and bilayer of GezBizTes films is conventional insulator. All the B-type monolayer and bilayer films each undergo a

topological quantum phase transition to the topological metals under the uniaxial compression.

Keywords: uniaxial pressure, topological metal, topological quantum phase transition
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