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Figure S1. Temperature dependence of the isobaric specific heat C, of the Sno.94InsMno.osTe
samples for x = 0.0 and 0.025 used to calculate the total thermal conductivity of the samples
above 300 K. The data were fitted and extrapolated up to 850 K. For both samples, the measured

C, values are higher than the Dulong-Petit limit equal to 0.1973 (horizontal dashed line) and

0.2057 J g'' K'! for the binary SnTe and Sno.94Mng o6 Te, respectively.
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Figure S2. Second measurement of the temperature dependence of the a) thermopower a, b)
electrical resistivity p and power factor PF of the (x,y) = (0.01, 0.06) sample performed upon
warming and cooling. The data are compared to those obtained during the first measurement
shown in the main text for which only data upon warming have been collected. The error bars

correspond to the experimental uncertainty mentioned in the main text.
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Figure S3. Temperature dependence of the a) electrical resistivity p, b) thermopower a, c)
power factor PF, d) total thermal conductivity and e) dimensionless thermoelectric figure of
merit Z7 for the series Sno.9s-yIno.02Mn, Te for 0.0 <y < 0.08. In all panels, the solid lines are a
guide to the eye. The optimum thermoelectric properties are obtained for the (x, y) = (0.02,

0.06) sample, which served as a starting point for our study.



0.08

s |

©

e | O G-

."(%

C

Q

) |
| A i A 2 004
\ | R
: : : : :

20 40 60 80
20 (°)

Figure S4. (upper panels) Secondary electron (SE) and backscattered electron (BSE) images
and their corresponding elemental mapping of the a) (x,y) = (0.02, 0.02) and b) (x,y) = (0.02,
0.08) samples, showing the homogeneous distribution of all the elements. No Mn-rich phases
are thus observed up to 8% in this series. (lower panel) PXRD patterns of the (x = 0.02, y) series

for y = 0.02, 0.04, 0.06 and 0.08.
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Figure SS. Bloch spectral functions, calculated for Sno.9375Mno.osIno.o2sTe,

in ferromagnetic

state. The figure has the same format as Figure 4 in the main text. Both spin up and spin down
BSFs are plotted in panel (a) and the band splitting due to ferromagnetism induced by Mn is
visible. In panels (b-d), BSFs are plotted at k-points ki, k2 and %, indicated in the plot in panel
(a). Comparing the results to those in Figure 4, we can observe that the magnetic disorder,
simulated using the disordered local moments state in Figure 4, does not induce any additional

visible band smearing in addition to that related to the already-present resonant effect.
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Figure S6. Temperature dependence of the a) hole concentration p and b) Hall mobility uy for
the series Sno.o4-xIn,Mno.osTe for 0.0 < x < 0.025. The slight downturn and upturn in p and uy,
respectively, observed at low temperatures are due to a magnetic transition, reported in prior
studies on Sni,Mn,Te, which is still present in the In-containing samples. In both panels, the

solid lines are a guide to the eye.
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Figure S7. Residual electrical resistivity p, (panels a and b) and Hall mobility u, (panels c and d) measured at 5 K as a function of the concentration
of various doping elements and for the series Sng o4, InxMno.osTe (0.0 < x < 0.025). For comparison purposes, the data obtained on the series Sni.o3-
«In,Te and Sni.«In,Te have been added. Data for the series Sni.\Mn,Te have been taken from the literature (Ref. S1, S2 and S3; data measured at 5 K)

and completed by calculations and calculated for the series Sni.Ga,Te and SnTe;, I, (no measurements at 5 K available in the literature).
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Klemens-Callaway modeling

The rather high level of alloying in the series Sni...,Jn:Mn,Te enhances point-defect scattering of
phonons due to mass fluctuations and strain field effects, which both contribute to lower k. The
magnitude of the alloying effect of In and Mn on k; was quantified using the Klemens-Callaway
model. The lattice thermal conductivity of the alloyed compounds k; 4 was calculated using the
thermal conductivity of the pure end-member compounds, k;, p, and assuming that both Umklapp

and point-defect scattering processes dominate>*5

K4  arctan (u)

KL p u

In these relations, ) is the average volume per atom, 6, is the Debye temperature, h is the Planck
constant, v is the average speed of sound measured on the pure compounds and I' is the scattering

parameter defined as5456-58

AM 46\’
I'= l—‘mass + l—‘strain field = x(l - X) M + & 5 C

avg avg
where x is the relative concentration of the impurity atom, Mg,,4 and &4, are the average molar

mass and atomic radius, respectively, AM and A§ are the molar mass and atomic radius

differences, respectively, between those of the substituting and substituted atoms. For a
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compound of chemical formula AmBn1-xSw Where B is substituted by the atoms S, the parameter

C is defined as follows®”S8

Where M, is the total molar mass as described in Ref. 4. I}, ;55 corresponds to the scattering
related to atomic mass contrast while [s;pqin rie1q describes the scattering due to the network
distortion. In this model, € is a phenomenological fitting parameter that can be related to the
Griineisen parameter characterizing the anharmonicity of the lattice vibrations.> Typical values
of ¢ fall within the range 10 — 100 for various thermoelectric materials.5>

Taking the covalent radii of the atoms for the parameter §, this model predicts that the
effect of In is negligible due to its molar mass similar to Sn and the negligible decrease in the
lattice parameter induced. Upon Mn alloying, this model predicts a decrease in k from 3.2 W m’
'K for (x, ) = (0.02, 0.0) to 2.4 W m™' K-! at 300 K in the (x, y) = (0.02, 0.06) sample, in very
good agreement with the experimental results (see Figure S3). The stronger decrease in k
observed in the (x, y) = (0.02, 0.0) sample upon heating is thus mostly due to the more pronounced
increase in p. These results indicate that the additional decrease in k achieved in the (x, y) =
(0.01, 0.06) and (0.015, 0.06) samples is also due to a further reduction in k, reflecting the higher

p values measured in these samples.
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Figure S8. Temperature dependence of the Lorenz number L of the Sno94sMnoosTe sample
determined from the SPB model and deduced from the experimental k; values of the (x, y) =
(0.01, 0.06) sample by assuming that the k; values of Sng.94Mno.osTe are similar. The solid lines

are a guide to the eye.
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Figure S9. Temperature dependence of the a) electrical resistivity p, b) thermopower a, ¢) power

factor P, d) total thermal conductivity k and e) dimensionless thermoelectric figure of merit ZT'

of the series Sno.99.,Ino.01Mn,Te for y = 0.05, 0.06 and 0.07. In all panels, the solid lines are a

guide to the eye.
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