Supplementary information for ‘Observation of surface states on heavily indium doped
SnTe(111), a superconducting topological crystalline insulator’

C. M. Polley,! * V. Jovic,2 T-Y. Su,® M. Saghir,* D. Newby, Jr.,? B. J. Kowalski,> R. Jakiela,® A.
Barcz,> M. Guziewicz,% T. Balasubramanian,! G. Balakrishnan,* J. Laverock,®” and K. E. Smith? 2

YMAX IV Laboratory, Lund University, 221 00 Lund, Sweden
2School of Chemical Sciences and MacDiarmid Institute for Advanced Materials and Nanotechnology,
University of Auckland, Auckland 1142, New Zealand
3 Department of Physics, Boston University, 590 Commonwealth Avenue, Boston, Massachusetts 02215, USA
4 Physics Department, University of Warwick, Coventry, CV4 7AL, United Kingdom
5 Institute of Physics, Polish Academy of Sciences, 02-668 Warszawa, Poland
8 Institute of Electron Technology, Al. Lotnikow 32/46, 02-668 Warszawa, Poland
"H. H. Wills Physics Laboratory, University of Bristol, Tyndall Avenue, Bristol, BS8 1TL, UK

—~
Q
~~—"
-
o
1

Sn 4d

In fraction = 0.54

In 4d

Intensity
relative to Sn 3ds,

27 25 23 219 19 17
Binding energy (eV)

10

—~
O
N

08 Sn4d In fraction = 0.57

In 4d

Intensity
relative to Sn 3dy,

27 25 23 21 19 17
Binding energy (eV)

~—~
(¢)
~—"
N
o
1

Sn4d % In fraction = 0.57

0.8

Intensity
relative to Sn 3dy,

21 25 23 21 19 17
Binding energy (eV)

FIG. 1. Normal emission UPS spectra (hv=80 eV) of the 4d core
levels of Sn and In for three different cleaved (001) surfaces of single
crystal Sng.gIng.4Te.

In Figure 1 we perform a UPS quantification analysis
on bulk crystals of Sngglng 4Te, grown from the same
source material as the thin films in the manuscript, us-
ing a modified bridgemann technique®. In contrast to the
thin films, here the composition is uniform and hence the
true stoichiometry (z = 0.40) is easily established by en-
ergy dispersive x-ray spectroscopy (EDX) to within an
uncertainty of 2%. The same UPS quantification tech-
nique as employed in the manuscript? yields an aver-
age indium fraction of x = 0.56, which is very close to
the value initially obtained for Film 1 in the manuscript
(x = 0.58). The discrepancy between the UPS and EDX
measurements suggests that the theoretically calculated
cross sections should be slightly corrected. Rescaling the
result to match the EDX measurement and then apply-
ing the same scaling to the film measurements in the
manuscript yields new indium fractions of x = 0.41 and
z = 0.23.
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2 Area quantification was performed by fitting with a spin-
orbit split Voigt doublet and Shirley background. The cross
sections used were Inddsgpey=7.13 Mb, Snddsgey=10.6, ob-
tained from Elettra’s “WebCrossSection” service



