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Table Sl. lonic size difference of Al3* and Ce** with respect to Zn?* and In3* ions. A positive
value suggests a larger size of dopant ions (AI** or Ce**) over the host ones (Zn?* or In3*),

and vice versa for a negative value.

lonic size difference (pm)

Zn2+ |n3+
Al3+ -23 -30
Ce# +18 +11




Table SIl. Nominal and actual doping concentration of Al and/or Ce in the In,05(Zn0),
superlattices. The values of Zn and In concentration, [Zn] and [In], comes from the

chemical formula of pristine In,03(Zn0),.

Actual doping concentration,
[AI)/([Zn]+[In]+[Al]) or
[Cel/([Zn]+[In]+[Ce])

Nominal doping concentration,
[All/([zn]+[Al]) or [Ce]/([In]+[Ce])

0.4 mol. % 0.27 mol. %
0.8 mol. % 0.54 mol. %
Al doping 0.12 mol. % 0.80 mol. %
0.16 mol. % 1.07 mol. %
0.20 mol. % 1.34 mol. %
0.1 mol. % 0.033 mol. %
Ce doping 0.2 mol. % 0.066 mol. %
0.3 mol. % 0.099 mol. %

0.4 mol. % Al & 0.2 mol. % Ce 0.27 mol. % Al, 0.066 mol. % Ce
0.8 mol. % Al & 0.1 mol. % Ce 0.54 mol. % Al, 0.033 mol. % Ce
1.0 mol. % Al & 0.2 mol. % Ce 0.67 mol. % Al, 0.066 mol. % Ce
1.6 mol. % Al & 0.05 mol. % Ce 1.07 mol. % Al, 0.017 mol. % Ce
1.6 mol. % Al & 0.2 mol. % Ce 1.07 mol. % Al, 0.066 mol. % Ce

Al & Ce dual
doping




Table Slll. Mass density, relative density and porosity of superlattice samples in the
present work measured by Archimedes method. The relative density is calculated based

on the theoretical mass density of the pristine In,03(Zn0), superlattice (6.19 g cm™3).

. . Mass density Relative density Porosity
Superlattice compositions

(g cm?) (%) (%)

Pristine 5.63 90.95 9.05

0.4 mol. % Al 5.48 88.53 11.47

0.8 mol. % Al 5.45 88.05 11.95

1.2 mol. % Al 5.42 87.65 12.35

1.6 mol. % Al 5.51 89.01 10.99

2.0 mol. % Al 5.56 89.82 10.18

0.1 mol. % Ce 5.51 89.01 10.99

0.2 mol. % Ce 5.52 89.18 10.82

0.3 mol. % Ce 5.55 89.66 10.34

0.4 mol. % Al & 0.2 mol. % Ce 5.46 88.21 11.79
0.8 mol. % Al & 0.1 mol. % Ce 5.53 89.34 10.66
1.0 mol. % Al & 0.2 mol. % Ce 5.49 88.69 11.31
1.6 mol. % Al & 0.05 mol. % Ce 5.46 88.21 11.79
1.6 mol. % Al & 0.2 mol. % Ce 5.53 89.34 10.66




Figure S1. SEM image of the pristine In,03(Zn0), superlattice sample showing the typical

grain size is about several micrometers.
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Figure S2. Fitting of measured temperature dependence of thermal conductivity (with

porosity correction) by Klemens-Callaway model with correlational approximation,

equation (6)-(8). The scattered data are measured values and solid curves are the best fit
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with R? values indicated in the legend. (a) Al doping; (b) Ce doping; (c) Al and Ce dual

doping.



