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Fig. S1 Thickness of (a) Bi,Tes, (b) Pb,Bi,Te;, (c) PbBi,Te, and (d) PbBisTe; single crystal
flakes measured through optical microscope.
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Spectrum 1

Spectrum 1
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Spectrum 1 (d)
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Specimen Weight (%)
Theoretical Experimental
Bi,Tes Bi: 52.19 Bi: 52.25
Te: 47.80 Te: 47.75
Pb,Bi,Tes Pb: 34.10 Pb: 33.83
Bi: 34.40 Bi: 34.43
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Te: 31.49 Te: 31.74
PbBi1,Te, Pb: 19.31 Pb: 19.31
Bi: 36.57 Bi: 35.73
Te: 45.11 Te: 44.96
PbBisTe, Pb: 10.70 Pb: 10.11
Bi: 43.17 Bi: 43.16
Te: 46.12 Te: 46.73

Fig. S2 EDAX spectra for (a) Bi,Tes, (b) Pb,Bi,Te;, (c) PbBi,Tes and (d) PbBisTe; single crystal
flakes.
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Fig. S3 Band structure of Bi,Te; with and without spin-orbit interactions; the band structure of Bi,Tes
film is resolved correctly when including spin-orbit effect and the Dirac cone is observed at the I point
in the Brilliuon zone.
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Fig. S4 Phonon frequencies of Bi,Te; in the Brilliouin zone direction; there are no negative
frequencies which reflect the stability.



Character table

1. BizTe3

point group D 3d
there are
the character table:

E 2C3 3c2' 1

A 1g 1.00 1.00 1.00 1.00
A 2g 1.00 1.00 -1.00 1.00
E g 2.00 -1.00 0.00 2.00
A 1u 1.00 1.00 1.00 -1.00
A 2u 1.00 1.00 -1.00 -1.00
E u 2.00 -1.00 0.00 =-2.00

Mode symmetry, D 3d (-3m)

freg ( 1 - 1) =

freqg ( 2 - 3) =

freg ( 4 - 5) =

freg ( 6 - 6) =

freg ( 7 - 8) =

freg (9 - 10) =

freqg ( 11 - 11) =

freqg ( 12 - 13) =

freqg ( 14 - 14) =

freqg ( 15 - 15) =
2. PbBi,Te,;
point group D 3d (-3m)

(-=3m)

6 classes
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Mode

there are

E 2C3
1.00 1.00
1.00 1.00
2.00 -1.00
1.00 1.00
1.00 1.00
2.00 -1.00
symmetry, D _
freg ( 1 -
freg ( 3 -
freg ( 4 -
freg ( 6 -
freg ( 7 -
freg ( 9 -
freqg ( 11 -
freqg ( 13 -
freq ( 14 -
freqg ( 15 -
freg (17 -
freg ( 19 -
freg ( 20 -
freg ( 22 -
freg ( 24 -
freg ( 26 -
freg ( 28 -
freg ( 30 -
freg ( 31 -
freq ( 32 -
freq ( 33 -
freq ( 34 -
freq ( 35 -
freqg ( 36 -

6 classes
the character table:

3Cc2!

1
-1
0

.00
.00
.00
1.00 -1.
-1.00 -1.
0.00 -2.

(=3m)

o -

2.

.00
.00
00
00
00
00

25

6 3s_ d
.00 1.00
.00 -1.00
.00 0.00
.00 -1.00
.00 1.00
.00 0.00

point group:

-4.
-2.
6.
9.
19.
34.
36.
37.
53.
59.
68.
75.
7.
91.
93.
98.
103.
1009.
110.
113.
136.
139.
139.
142.
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