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Supplementary Notes
The absorption spectrum in UV spectroscopy is represented using the Kubelka-Munk function, denoted

as F(R..), and the corresponding formula is presented below [1]:
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o (Supplementary Equation 1)
Rsample
R, = 7
where standard represents the reflectivity of a semi-infinite thick experiment (R->=2). The optical

band gap can be determined using the following formula:

(F(Roo)hv)" =B(hv- Eg) (Supplementary Equation 2)
In this equation, h denotes the Planck constant, v represents the frequency of the emitted photon, B is
a proportionality constant, and Eg denotes the band gap energy. The exponent n is determined by the
energy band structure associated with the electron transition. Specifically, for direct and indirect band

gap materials, n takes the value of 2 or 1/2, respectively.

Calculate the m* value of the sample using the following formulas (S3, S4, and S5) [2]:
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where Fr(f), $and r represent the Fermi integral, chemical formula and scattering parameter

respectively.



The weighted mobility for samples is calculated based on their conductivity and Seebeck coefficient

using the following formula p,, [3]:
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(Supplementary Equation 6)

Supplementary Figures

Fig. S1. TEM-EDS of SBLP10 sample.
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Fig. S2. XPS Nb 3d spectra of (SrpsBagslag,)ixPbyNb,Og.s ceramic samples: (a) SBLPO; (b) SBLP5; (c)

SBLP10; (d) SBLP15.
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Fig. $S3. XPS O 1S spectra of (SrysBagslag,)ixPb«Nb,0s.5 ceramic samples: (a) SBLPO; (b) SBLPS5; (c)

SBLP10; (d) SBLP15.
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Fig. S4. Diffuse reflectance spectra of (SrgsBag sLagz)1xPbyNb,0g.5 ceramic samples.
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Fig. S5. Surface and elemental distribution maps of (SrgsBagsLag,)1.«PbxNb,Ogs ceramic samples:

SBLPO; (b) SBLP5; (c) SBLP15.

(a)



—B— Ref [44]
81 —e—Ref[45]
—&— This work

0 L L L 1 1 L L
300 400 500 600 700 800 900 1000 1100

T (K)

Fig. S6. Comparison of weighted mobility () of SBLP10 ceramic sample with others.



Supplementary Tables
Table S1. Refined structure parameters (a, b, ¢, o, B, y), Rwp and Rp for (SrpsBag3Lag2)1.«PbxNb,Og s

ceramics extracted from Rietveld refinement.

Sample a=b(A) C(A) a=B=y Rwp(%) Rp(%)
SBLPO 12.43068 3.91676 90° 5.75 5.3
SBLP5 12.42632 3.89754 90° 6.97 5.8
SBLP10 12.42223 3.8967 90° 8.69 6.5
SBLP15 12.44347 3.89469 90° 9.44 7.6

Table S2. SEM-EDS for (SrpsBagslag,)1xPbxNb,Og.s Ceramic Samples.

element SBLPO;at. % SBLP5;at. % SBLP10;at. % SBL15;at. %
Sr 8.33 8.24 9.45 9.03
Ba 4.94 4.99 5.27 4.84
La 2.88 3.15 4.66 5.06
Pb 0 0.83 0.70 0.83
Nb 23.52 23.82 22.92 23.33
o 60.33 58.97 57.00 56.92

Table S3. Carrier transport parameters in (SrqgsBagslag»)1xPbyNb,0s.s ceramic samples under ambient

temperature conditions.

Sample p(ohm-cm) Uy (cm?/V-S) n(10'8cm-3) Hall(cm3/C) f m* (mg)
SBLPO 0.08175 92.03671 0.0830645 -7.52376 0.90100 2.35
SBLP5 0.05536 25.57804 0.44135 -1.41641 0.92620 243
SBLP10 0.04230 20.51064 0.720401 -0.86759 0.88130 2.51
SBLP15 0.03579 15.69992 1.112290 -0.56186 0.88700 2.38
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Table S4. The entropy value according to the nominal composition.

ASconf (J /(mol-K))

Entropy (R)

Sample Nominal composition

SBLPO (Sro.sBagsLlag2)Nb,Os 8.561 1.03
SBLP5 (Sro.sBag3Lag.2)0.95Pbo.osNb,Og 9.782 1.18
SBLP10 (SrosBagslag.2)o.sPbo1Nb,Og 10.407 1.25
SBLP15 (Sro.sBa03La0.2)0.25PPo1sNb,0g 10.791 1.30
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