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Table S1. Detailed Structural Information for Two Hypothetical Structure Models of
Cay1Sb1g and Cayg.5Gdq.55b10

chemical formula Cal 1Sb]0 Ca10.5Gdo,SSb10
space group 14/mmm (No. 139) P2 (No. 3)
unit cell dimensions (A) a=12.0180 a=11.9850
b=17.2845
c¢=17.3090 c=11.9850
volume (A%) 2499.98 2482.75
atomic coordinates
atom Wyckoff site X y z
Ca,;Sbyg
Cal 16n 0 0.2526 0.3113
Ca2 16n 0 0.3393 0.1034
Ca3 8h 0.3378 0.3378 0
Ca4 4e 0 0 0.1665
Sbl 16m 0.2058 0.2058 0.1761
Sb2 8 0.1543 172 0
Sb3 8h 0.1267 0.1267 0
Sb4 4e 0 0 0.3662
o SbS_ 4 o 2 4.
Cay95GdysSbig
Cal 2e 0 0.6890 0.2478
Ca2 2e 0.2478 0.1890 0
Ca3 2e 0.7478 0.6890 1/2
Ca4 2e 172 0.1890 0.2522
Cas 2e 0 0.3110 0.7522
Cab 2e 0.7522 0.8110 0
Ca7 2e 0.2522 0.3110 0.5
Ca8 2e 12 0.8110 0.7478
Gd 2e 0 0.8973 0.1625
Calo 2e 0.1625 0.3973 0
Call 2e 0.6625 0.8973 1/2
Cal2 2e 12 0.3973 0.3375
Cal3 2e 0 0.1027 0.8375
Cal4 2e 0.8375 0.6027 0
Cal5s 2e 0.3375 0.1027 12
Calé6 2e 12 0.6027 0.6625
Cal7 2e 0.1653 12 0.6653
Cal8 2e 0.6653 0 0.8347
Cal9 2e 0.1653 172 0.3347
Ca20 2e 0.3347 0 0.8347
Ca2l la 0 0.8366 1/2
Ca22 1d 12 0.3366 0
Ca23 la 0 0.1634 1/2
Ca24 1d 12 0.6634 0
Sbl 2e 0.2935 0.3241 0.7935
Sb2 2e 0.7935 0.8241 0.7065
Sb3 2e 0.2935 0.3241 0.2065
Sb4 2e 0.2065 0.8241 0.7065
Sb5 2e 0.2935 0.6759 0.7935
Sb6 2e 0.7935 0.1760 0.7065
Sb7 2e 0.2935 0.6759 0.2065
Sb8 2e 0.2065 0.1760 0.7065
Sb9 2e 0 1/2 0.8465
Sb10 2e 0.8465 0 0

Sbl1 2e 0.3465 1/2 172
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Scheme S1. Calculations for the volumes of the cationic and anionic polyhedron:

1) Acquire the atomic coordinates of the vertices of each polyhedron from the SXRD data.

2) Divide the given polyhedron into smaller tetrahedra.

3) Calculate the volume (V) of each tetrahedron as followed.

d

a. (xl’yla Zl): b: (xzs y25 22)3 c (X3>J73> 23): d: (x45 y45 Z4)

V:I(a—d)-((b—al)x(c—d))|
6

c

4) The sum of the volumes of all tetrahedra is equal to the volume of the given polyhedron.
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Fig. S1. Temperature-dependent lattice thermal conductivity kg Of Caqg.632)Gdo.375DP9.7401)
measured between 372 and 674 K. The Ky Of Caq1Sbggi(1), Caig.753Ndo.255b9.82(1y, and

Cao.82(4)SmMo.185b9 86(1) from the literature are also plotted for the comparison purpose.



