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Supplementary Figure 1 | Superconducting properties of samples from different batches. a, Re-
sistivity p under zero and various magnetic fields for a batch A sample. b, ¢, Imaginary and real parts of
AC susceptibility x’ac and x”ac for batch A sample. d, Magnetization under zero-field-cooling (ZFC) and
field-cooling (FC) and with applied field of 0.5 mT for samples from batches A and C. The vertical scale
on the right indicates the estimated diamagnetic volume fraction. The shoulder at around 3.7 K seen in the
curve for the batch A is due to pure Sn contaminating the sample. e, Field-temperature phase diagram of
superconductivity in Sr3_,SnO for a batch-A sample. The upper critical field H.2 is extracted from both the

10% resistivity and the two transition features in AC susceptibility. The curves are results of fitting with the

5 6

Wertheimer-Helfand-Hohenberg relation .
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Supplementary Figure 2 | Magnetization curve of a Sr3_,SnO sample at 2 K. The curve was obtained
for a batch-C sample in a field sweep loop: 0T — 1T — -1 T — 1 T. The inset shows a linear fitting to the
initial up-sweep curve at low field (red line). Deviation from linear behaviour is used to estimate the lower
critical field H.; to be about 2.4 mT.
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Supplementary Figure 3 | Transport properties of Srz_,SnO
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. a, Resistivity between 1.8 and 300 K

for a batch-C sample. b, Hall resistance as a function of applied field at various temperatures, indicating

hole-like carriers for a batch-A sample. Each error bar indicates the standard error of five data acquired

under a same condition. ¢, Transverse magnetoresistance at various temperatures for a batch-A sample. d,

Kohler plot of normalized magnetoresistance vs. the magnetic field divided by the zero-field resistance for

a batch-A sample.
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Supplementary Figure 4 | Fermi surface (FS) evolution and orbital texture. a, Tight-binding
band structure with the red lines indicating the Fermi levels at (i) -0.05 eV, (ii) -0.1 eV, and (iii) -0.2
eV. b, Orbital texture on the outer and inner FSs around the I' point from the tight-binding calcula-
tion with the Fermi levels for (i), (ii), and (iii). The colour represents the degree of p-d orbital mixing,
(WPIQ - \¢d|2> / <\¢p\2 + \¢d|2>. Here, v, and 14 are Sn-5p and Sr-4d orbital wavefunctions. The or-

bital mixing becomes stronger near the Dirac point.
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Supplementary Figure 5 | Band structures of Sr3SnO in the first principles calculations. These
band structures are obtained using the WIEN2k package? (blue curves) and the Vienna ab-initio simulation
package (VASP)3™ (red curves). Spin-orbit coupling is included in both calculations. For the calculation
with the WIEN2k package, the Perdew-Burke-Erzerhof generalized-gradient approximation® is used for
exchange-correlation function. The parameter (RKpax, Gmax )= (9.0, 14.0)7 are chosen, and 20 x 20
% 20 momentum points in the irreducible Brillouin zone are used in the self-consistent cycle. The crystal
parameters are taken from the experimental results®. The radii of the spherical atomic regions for Sr, Sn, O
are chosen to be 2.33, 2.50, and 2.33 (a.u.), respectively. In the band structure obtained with the VASP, the
Heyd-Scuseria-Ernzerhof (HSE) screened Coulomb hybrid density functionals® are employed to improve
the underestimation of band gap. Besides, the projector augmented-wave potential '%!! and the 5 x 5 x
5 Monkhorst-Pack grid are used. The energy cutoff of the plane wave basis is 400 eV, and we performed
structural relaxations with forces converged to less than 0.001 eV/A. We note that for Sr3SnO the band
spectrum generated using the WIEN2k package is very different from that in ref. 5, where the HSE screened
Coulomb hybrid density functionals were employed in the first principles calculation. First, details of the
band structure near the I point are substantially different. Second, there is no hole Fermi surface (FS) around
the R-point, whereas it is present in the result of ref.5. In contrast, the band spectrum generated using the
VASP with the HSE method almost reproduces the band spectrum in ref. 5 near the I' point, despite that
there is no hole FS around the R-point again. Such method-dependence was discussed before by Vidal et
al.'?, which concludes that the HSE method is more reliable. Thus we adopt the HSE result to parametrize
our tight-binding band structure near the I" point to obtain the orbital texture (Fig. 4 and Supplementary
Fig. 4).
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