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I. CUTOFF FOR THE MACHINE-LEARNING
PREDICTIONS

We would like to discuss further our choice of the cutoff
for the machine learning predictions. For that purpose,
we depict in the figures the distribution of distances to
the convex hull or all compounds predicted to be be-
low or above 100 meV/atom. It is clear from the fig-
ures that using the lowest cutoff increases the efficiency
of the method, especially in rounds 2 and 3 where the
machine exhibited much lower errors. However, lowering
the cutoff also increases considerably the amount of false
negatives, which can be confirmed from the numerical
information in Supplementary Table [l

There is another aspect that we have to take into con-
sideration. The lower cutoff leads to a smaller number
of systems validated with DFT. As these calculations are
used, within a transfer learning methodology, as a train-
ing set for subsequent rounds, less data will inevitably
lead to larger errors and worse predictions.

We can therefore conclude that the relatively high cut-
off of 200 meV /atom is required for a fully comprehensive
search despite the high cost of the extra DFT calcula-
tions.

Supplementary Table I. For each round of transfer learning
the table shows the total number of systems selected for vali-
dation, the number of systems for which DFT validated Ewun
is less than 50 (N<s0), less than 100 (N<i00), and less than
200 meV /atom (N<s0). For each round, the first line is for
compounds with ML predicted Exun less than 100 meV /atom,
and the second line is for compounds with ML predicted Erun
between 100 and 200 meV /atom. Note for each round the
numbers only include compounds not calculated during the
previous rounds. We also list the mean value of ML predicted
Fyun (E%ﬁl), and the mean absolute error of the prediction
(MAE) for these systems, both in the unit of meV /atom.

Round  Niotat N<so N<ioo Nezo ENE MAE

1 1604 14 60 209 565 520
1716 1 9 101 626 475

9 1025 194 488 832 134 85
6311 159 764 4223 186 61

3 167 10 71 123 158 86
3677 13 82 1720 218 57
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II. SUPPLEMENTARY TABLES

Supplementary Table 2. The full list of (meta-)stable non-
oxide garnets with a distance to the convex hull of stability
(Ehun (in meV/Atom) below 100 meV/atom, and their calcu-
lated lattice constant (a, in A), band gap with the PBE ap-
proximation (GapPBE, in eV), and the decomposition channel
(Channel). Note for systems on the hull (Ew.1=0) the chan-
nels represent the second most stable composition(s).

Formula a GapPBE Fhun Channel

B13A15812 15.121 2.11 24 BigS3,Ale3

SbsAlsSi12  14.987 1.76 76 Sb2S3,Al2S3
Ba38b5812 16.850 0.00 98 SbSQ,Ba(SbSQ)Q,BaS3
BagSn5Su 16.602 0.00 39 Ba68n7820,SnSg,SnS
Ca38n5812 15.971 0.00 72 CaQSnS4,SnS,SnSQ
CegA15812 15.117 0.00 0 06283,A1283
CegGa5S12 15.239 0.00 33 Ga253,cezs3
CegGe5812 15.508 0.00 52 GeS7CegGeSmGeSQ
Cegln5812 15.905 0.00 24 IHQS3,C€283
Dy3A15812 14.916 2.07 0 Dy9A15821,A1283
Dnga5812 15.057 1.32 48 DngaSG,GaQSg,
Dy3G65S12 15.305 0.00 82 GESQ,DyQS3,GeS
Dy31n5812 15.692 1.35 48 Dy283,ln283
EI‘3A15812 14.868 2.12 8 ErgAlSG,AIQSg
ErgGa5812 15.006 1.34 54 ErgGaSG,Ga283
ErsGesS12  15.254  0.00 98 GeSg,ErsSs,GeS
ErsInsSq2 15.643 1.70 65 InaSs3,EraSs
EU.3A15812 15.107 0.06 58 Eu837Eu(Alsz)2,AIQS3
EU3A85812 15.688 0.00 96 ASQS3,EU3S4,ASSQ
Eu3Ge5312 15.494 0.00 33 EuGeSg,,GeSQ,GeS
EuslnsS:2 15.919  0.00 50 EusS4,EuSs,InaSs
EU3SH5812 16.145 0.04 31 EUQSDS4,SDSQ,SDS
EusTisS:12  15.408 0.00 91 TizS12,TiS2,EuS
BizGasSi2  15.262 1.94 66 GazS3,BiaS3
Gd3A15S12 14.983 1.57 0 Gd283,A1283
Gd3Ga5812 15.124 1.24 32 Ga283,Gd283
Gd3Ge5S12 15.376 0.00 64 GGSQ,GdQS3,GeS
Gd31H5S12 15762 1.21 32 GngnSg,In283
HOgAlsSlz 14.891 2.09 5 HO3A186,A1283
H03Ga5812 15.033 1.33 51 Ho;;GaSG,GazSg
H031n5812 15.667 1.36 56 IHQS3,HOQS3
B131n5812 15.904 1.90 55 InBng,,In283
La3A15812 15.223 2.05 0 LagAlsszl,Aleg
LagGa5812 15.371 1.24 36 LaGaSg,Ga283

La3 Ge5812 15.639 0.00 49 GeS,Laz GeS5 ,GeSz
La31n5812 16.002 1.49 2 La31n56,1n283
La3805812 15.828 2.20 97 L38083,86283
LagSn5S12 16.282 0.00 79 LaQSHS5,SHSQ,SHS
LU3A15S12 14.804 2.15 27 leSg,AlgSg
LusGasSi2  14.941 1.36 73 Lu2S3,GasSs
LusInsSi2 15.578 1.37 93 Lu2Ss,InaSs
Nd3A15812 15.120 1.91 0 Nd9A158217A1283
ngGag,Slg 15.266 1.21 33 Nd3GaSG,Ga2S3
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Supplementary Figure 1.

100 meV/atom in blue and above 100 meV/atom in orange for the first, second, and third rounds of calculations.
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evaluation uses the hull used during the training data creation of the models.

Nd3 Gessm
Nd31n5812
Nd3 Sn5812
Pr3A15812
PI‘3 Ga5812
Pr3 Ge5812
Pr3InsSq2
PI‘3 SH5S12
SC3A15812
Sm3A15812
Sm3 Ga5812
Sm3 Gesslz
Sm3In5812
SI‘3 Gesslz
SI‘3 SH5S12
SI‘3Ti5812
TbgAlsslg
Tb3 Gasslg
Tb3 G65812
ThbsInsS12
Tm3A15812
ngGa5812
Tm31n5812
Y3Al5S12
YgGassm
Y3GesS12
Y31n5S12
B13A15 Selz
Ba38b5Se12
Ba38n58612
Cag Ge5 Selg
Ca38n5Selg
063A15 Seu
CegCu5Se12
CegGa58e12
063G65Se12
CegIn5Selg
Dy3A15Se12
Dnga5Selz
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GeS2 ,Nd@ GesSi4 ,GeS
ngInSa ,IDQ Sg
NdQSnS5,SnSQ,SnS
ProAlsSa1,AlySs
PrsGaSg,GasSs

GeS2 ,PI‘@ GesSi4 ,GeS
Pr3InSe,InsSs

Pr2 SnS5 ,SnSQ ,Sl’ls
SC2 S3 ,Alg S3

Sm3A186 ,Alz S3

Sm3 Ga.Sa ,Gag Sg

Smﬁ GegS 14,G6‘S2 ,GGS
Sm3InSe,IneSs
SroGeS4,GeS,GeS»
SraSnS4,SnS2,SnS

Srg (Tng ) 7 ,Ti7812 7TiSQ
TbsAlSe,Al2Ss
TbgGaSe.,Ga283

GeSs ,Tbg Sg ,GGS
TbQS3 ,Il’lz S3

ng Sg ,Alz S3

ng S3 ,Gaz S3

Inz Sg ,ng SS
Y3AlSs,Al2S3
Y3Ga86,Ga283

GeSQ ,Yz Sg ,GeS

Yz S3 ,Inz Sg

Biz Se3 ,AIQSG:;
BasSbaSer,Ba(SbSez)2,Se
SnSez,BasSnSes,SnSe
GeSe,GeSeq,CaSe
SnSes,CaSe,SnSe

Cez 863 ,A12 Seg
CeSes,CeSe2,CuSe
GagzSes,CeSes,GaSe
GeSez,CeSes,GeSe
InsSes,CeSes,InSe
Dyg Se3 ,Alz Se3

Gaz Seg 7Dyz Se3
GeSez,DysSes,GeSe
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Erz 863,A12 863
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EU3 GE5Se12
EU3IH58612
EU3Sb5Se12
EU3SH5S612
Gd3A15S€12
Gd3G&5Selz
Gd3 Ge58612
Gd31n58612
Gdg Sn5 S612
H03A15 Selg
H03 Ga5 Selz
HO3 Ge5 Selz
H03In58612
BigIn5Se12
La3A158612
Lag Gas Selz
La3 Ge5 Selz
La31n5 Selg
Lag SC5S€12
La38n5Se12
LU3A15 Selz
Nd3A15Se12
Nd3 Ga5 Selz
Nd3 Ge5 Selz
Nd3In58612
Nd3 Sn5 Selz
PI‘3A15S€12
Prg Ga5 Selz
Pr3 Ge5 Selg
Pr31n58612
Pr3 Sn5 8612
Sm3A15Selg
Sm3 Ga5Se12
Sm3 Ges Selg
Sm3In5 Selg
SmgSn5Se12
Pb38n5Se12
SI‘3 Ge58612
Sr38b58612
Sr38n58612
TbgAls Selg
Tb3 Ga5 Selz
Tb3 Ge5 Selg
Tngn5Se12
Tm3A15 Selg
Y3A15S€12
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The distribution of the distances to the convex hull for all compounds predicted to be below
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GeSe,GeSez,EuSe
Eu(InSez)2,EuSe,Se
EU3 Sb4Se9 ,sz Seg ,Se
SnSe2,SnSe,EuSe
Gdz Se3 ,AIQ Se3
GagSe3,GdaSes
GeSez,Gda2Ses,GeSe
Gd2 863 ,IDQ 863
GdSez,SnSes,SnSe
H02 Se3 ,AIQSeg

Gaz Seg ,H02 Se3
GeSez,HooSes,GeSe
H02 Se3 ,Ing Se3

Big 863 ,Inz Se3

LagAls Sem ,Alz Seg
LaszGaSeg,GasSes
LaipSe19,GeSe,GeSes
LasInSeg,In2Ses

La2 Seg,SCQ Seg
SnSeq,LaSes,SnSe
LUQ Seg ,Alg Se3
ngAls Segl ,Alz Seg
ngGaSeg ,Gag Seg
Nd10 Se19 ,GeSeg ,GeSe
ngInSe6 ,Il’lQSe3
Nd1o 8619 7SIlSE!z ,SnSe
PI‘9A15 8621 ,Alz Seg
G&Q Seg ,Pr2863
GeSez,PrgGesSer4,GeSe
PrsInSes,InzSes
PripSe1g,SnSes,SnSe
Sm;;AlSes ,A12 Se3
Gaz Seg ,sz Seg
SmsSes,GeSez,GeSe
Sm2 Seg ,Inz Seg
SmSesz,SnSes,SnSe
SnSez,SnSe,PbSe
SroGeSes,GeSes,GeSe
SI'SbS€3 ,Snge3
SnSe2,SnSe,SrSe
Tngeg ,Alz Seg

Gag Seg ,TbQSe3
GeSez, ThaSes,GeSe
TbQSe3 ,Inz Se3

A12 863 ,Tmz Se3

YQ Se3 ,Alg Se3



YgGag, Selg
Y3GesSeio
Y31n5Se12
Ba3 SH5T612
Dy3A15T612
EI“3A15T612
EH3A15TG12
Eu3Ge5T612
Eu31n5Te12
Eu3Si5T612
Eu3 SH5T612
GdsAlsTei2
Gd3Ga5T612
GdzGesTer2
GdsInsTero
H03A15 Te12
La3A15T612
LazGesTe12
La31n5 Te12
Nd3A15T€12
Nd3 Gas Te12
Nd31n5 Te12
PI“3A15T€12
PI‘3G&5T€12
Pr31n5 T612
Sm3A15Te12
Sm3Ga5T612
Sm31n5T612
Sr3zSnsTeqro
Tb3A15Te12
Y3Al5 Telg
BagRe5N12
Ba3W5N12
CaszResNi2
CazgWs5Nio
CezMosNi2
CesNbsNy2
Ce3O0s5N12
063R65N12
CesTalez
CezsW5Ni2
DysMosNi2
DysResNi2
Dy3sW5Ni2
EI‘3M05N12
EI‘3R€5N12
ErsWsNi2
EusMosNi2
EuzOs5Ni12
EusResNi2
EusW5Ni1o
GdsMosN12
Gd3NbsNi2
Gd3OS5N12
GdsResNi2
Gd3Ta5N12
GdsW;5Ny2
H03M05N12
HosResNi2
H03W5N12
LazMosN12
La3Nb5 N12
La3OssNi2
La3R65N12

15.898
16.116
16.499
18.652
17.120
17.080
17.336
17.575
18.019
17.267
18.186
17.176
17.262
17.403
17.823
17.098
17.385
17.634
18.052
17.292
17.384
17.955
17.334
17.430
17.999
17.226
17.313
17.886
18.345
17.141
17.131
13.414
13.485
12.896
12.928
12.882
13.063
12.800
12.878
13.051
12.943
12.766
12.746
12.799
12.710
12.693
12.745
12.990
12.910
12.985
13.038
12.851
13.037
12.776
12.829
13.015
12.888
12.739
12.720
12.772
13.108
13.297
13.008
13.069

0.51
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0.59
0.00
0.58
0.59
0.00
0.00
0.00
0.00
0.00
0.55
0.00
0.00
0.00
0.59
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0.00
0.11
0.50
0.00
0.00
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0.00
0.00
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0.00
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0.00
0.56
0.00
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Y2 863 ,Gaz 863
GeSe2,Y2Se3,GeSe

YQ Se3 ,In2 Se3
BasSnTes,SnTe, Te
Dy2Te3 ,Alz Te3
EI‘2T63 ,A12T63

Al Tes,EuTe,Eu(AlTes)
Te,EuTe,GeTe

InzTe5 ,In7Te10 ,EuTe
EuTe,Si,SiTes
SnTe,EuTe, Te
GdQTeg ,Alz T63
GdTesz,GdTes,GaTe
GdTez,GdTes,GeTe
GdTEQ ,ID7T610 ,Gdg Teg
H02T63 ,A12T63

Lag Teg ,Alz Te3
LasTes,LaTes,GeTe
In7Te1p,InTe,LaTes
NdzTeg ,A12T63
NdTez,Nd2Tes,GaTe
NdTesz,In7Teip,InTe
PI‘2T63 ,AlgTeg
PraTes,PrTes,GaTe
PrTez,In7Teqo,InTe
Sn’lz Te3 7Alg‘Te3
SmoyTes,SmoTes,GaTe
szTe5 ,In7Telo 7SI’I12 Teg
SnTe,SrTe, Te

szTeg ,A12T63

Y2 Te3 ,A12T63
ReN,BaNg,BaReN3s
BaN6 7V\/Vzl\lg ,B33WN4
RGN,CaReN3,N2
Ca3WN4 ,CaNa 7VVQNg
CeMoN3,MoN2,MoN
Ce(NbN2 ) 2 ,CeNg ,NQ
CeN2 7N2 ,OS

RGN,Ce3 ReNa ,N2

Ceg (TaNg ) 2 ,CegN4 ,T33N5
CGWNg ,W2N3
DyMoN3,MoN2,MoN
ReN,N2,DyN
DyWN3,W2N3
ErMoNs,MoN2,MoN
ErReN3,ReN,No
EI‘WN3 ,W2 N3
EuMoN3,MoN2,MoN
EulN, ,Nz ,OS
ReN,EuReNg ,NQ
EuN, ,Wz N3,EUN
GdMoN3,MoN2,MoN
NbsNg,GAN,No
N2,0s,GdN
ReN,GdReNg ,NQ
TagNs,GdN,NQ
GdWN3,W3N3
HoMoN3,MoN2,MoN
HoReN3,ReN,N2
HOWN3 7W2N3
MoN3z,LaMoN3,MoN

La(NbN3)2,Laz(NbN3)2,Na

LaNz,Nz,OS
ReN7LaReN3,N2

LagTa5N12
La3W5N12
LusResNi2
Nd3M05 N12
Nd3 OS5N12
NdsResNi2
Nd3T&5N12
Nd3zWs5Ni2
Pr3M05N12
PI"3 OS5N12
PrsResNi2
PrgTa5N12
PrsWsNi»
Pb3R65N12
SmszMosNio
Sm3zO0s5N12
SmsResNi2
SmgTa5N12
SmzW5Ni12
SrsMos N2
SrgResNi2
SraWsNi2
Tb3MO5 N12
Tb3R65N12
TbsW5Ni12
TmsMosNio
TmsResNy2
Tm3W5N12
Y3M05N12
Y3R65N12
Y3W5Ni2
AgsHgsF12
HgsAgsF12
PbsAgsFi2
BasAgsFi2
Ba3Li5F12
Ba3Na5F12
CSgAgg)FlQ
CSng5F12
CSgCU5F12
CssHgsF12
C53In5F12
Cs3TlsF12
HgsCssF12
Ag3zCusFi2
EusAgsFi2
EU.3T15F12
KsAgsF12
K3CdsFq2
KsCusFi2
KsHgsF12
Ks3InsFi2
K3TIsF 12
Kg Zn5F12
BasKsF12
EusKsF12
HgsKsF12
L13 CU5F12
CagLi5F12
CdsLisFi2
CegLisFlg
EU.3Li5F12
GdsLisFi2
HgsLisFi2
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13.141
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12.956
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13.020
13.040
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13.068
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13.158
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13.174
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14.122
13.814
14.198
14.580
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14.281
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15.557
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16.374
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14.437
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15.276
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12.444
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12.794
12.742
12.565
12.583
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40
21
36
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91
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27
14
45
53
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29
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Ta3N5 7La3 (TaN3 ) 2 ,N2
W2N3 ,LaWN3
ReN,Ng,LuN
MoN3,NdMoN3,MoN
Nj,0s,NdN
ReN,NdReN3, N,

Nd(Ta,NQ)Q ,ng (TaN3)2 ,NQ

NdWN3,W3Nj3
PrMoNs3,MoN2,MoN
PrNo ,NQ ,OS
ReN,PrReN3,N2
Pr3(TaN3)2,TagNs5,No
PI“WNg ,W2N3
ReN,N2,Pb
MoN2,SmMoN3,MoN
N ,OS,SmN
ReN,SmReNg ,Ng

Smjs(TaN3)2,Sm(TaN2)2,No

SmWN3 ,WQ N3
Sr5M02 N7,SI"N6 ,MON2
ReN,SrN6 ,SrReN;;
SraW2N5,SrNg, WaN3
TbMoN3,MoNs,MoN
ReN,TbReN3,Ny
TbWN3,W2N3
TmMoN3,MoN2,MoN
ReN,N2, TmN
TmWN3,W2oNj3
YMoN3,MoNs,MoN
ReN,YReN3,No
YWN3,W2aNj3

AgoF HgFo,AgF
AgsFe,HgF2
Ag3PbF6,AgF,PbF2
BaAg7F12 ,AgF7BaF2
LiF,LiFg,BaFQ
NaF3,NaF BaF,
CsAgrF12,CsAgFs
CSCdF3,CdF2,Cd
CsCuzF5,CsCul's,Cu
CsHgF3,HgF HgF>
CsoInF5,InF,InF5
TIF4,CsT1F3, TIF
CssHgFg,CsHgFs
CuAgF3 ,AgQF,CuFQ
AgF AgoF EuFs
TIF,EuF3,EuFs
KAgF;,KAgrF12o
KCdF3,CdF2,Cd
KCuF3,CuF2,Cu
KHgF3,HgFo HgF
II’IF7K5II’13F147IHF2
K3 TIFg,T1F, T1IF
KZnF3,ZnF2,Zn
KF2,KF ,BaFs
KsEuFg ,KF,EUFQ
KgHgFg,KHgFg
CuF3,LiF,Cu
LiFs,LiF,CaF4
LiF3,CdFs,LiF
LiCeFy4,LiF,Ce
LiEuF4,EuF,,LiF
LiGdF4,LiF,Gd
LiHgF4,HgF o, LiF



IIl3Li5F12
La3Li5F12
PbsLisFi2
TlsLisF12
NazAgsF12
Na3 CU.5F12
NaszHgsF12
Nag ZD5F12
EugNa5F12
HgsNasFi2
Pnga5F12
SI‘3N&5 Flg
RbsAgsFi2
Rb3CdsF12
RbgCU5F12
RbsHgsF12
Rb31n5F12
RbsTlsF12
RngH5F12
HgsRbsFi2
SrgAg5F12
SI‘3Li5F12
TlzAgsF12
Tl3Cd5F12
T13Cu5F12
Tl3HgsF12
T13In5F12
Tlg ZH5F12
AgsTlsF12
Hg3Ag5CI12
Pb3Ag5 Cllg
SnzAgsClio
Ba,gAg5 0112
Ba3 CU5 Cllz
BagLi5 0112
Ba3Nas Cllz
CagAg50112
Cach5CI12
In3 Cd5 Chg
CS3Ag5 Chz
CSng5C]12
CS3CU5C]12
CSSHg5CllQ
CSgSI‘5ChQ
CSgT15 0112
Eu3 CSs C112
CU3Ag5 Chg
AggCU5CI12
HggCU5CI12
Pb3 CU5CI12
Sn3CU5C112
EugAg5 0112
EH3 CU5 Cl12
Hg3 Ga5 Cllz
K3Ag50112
Kng5Chg
K3 CU5 0112
K3HgsCli2
KgMg5 Cllz
K3Tl5 Cllg
Kan5Cllz
LigAg5 0112
Li3CU5C112
Ca3Lis 0112

12.434
12.793
12.883
12.662
14.202
12.879
14.074
13.040
13.575
13.375
13.723
13.788
14.617
14.716
13.644
14.977
15.204
15.466
13.862
15.714
14.113
12.879
13.940
14.674
13.647
14.916
15.071
13.852
14.576
16.772
16.364
16.252
16.772
15.976
16.193
17.112
16.060
15.271
17.067
17.198
17.549
16.344
17.724
18.711
18.609
20.205
15.819
15.337
15.452
15.598
15.484
16.255
15.457
17.510
16.656
16.983
15.783
17.145
16.485
17.993
16.224
16.198
15.192
15.390

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
2.56
2.34
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
2.38
0.00
1.70
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

100
87
52
61
T
33
98
75

86
74
76
83
81
62
58
35

97
46
65
57
90
92
58
84
42
95
72
83
22
75
15
50
74
91
68
65
65
79
58
89
54
99
72
62
41
49
98
34
47

16
96
43
51
24
39
92
80
92
72
82
90

LilnF4,InFo,LiF
LiLaF4,LiF,La
PbF3,LiF ,PbF,
LiTIF4,TIF,,LiF
NaAgF,,NasAgF4, AgFo
NaCuF3,Cu,CuF2
NaHgF'3,HgF2 ,HgF
NaZnF's3,ZnF2,Zn
NaEuF4,EuFs,NaF
NasHgFs,NaHgF3; NaF
NaQPbFﬁ,NaF,PbFQ
NaF3,NaF,SrFq
RbAg7F12 7RbAgFg
RbCdF3,CdF,,Cd
RbCuF3,CuF3,Cu
RbHgF3,HgFo,HgF
RbInF3,InF InF,
RbsTIFg, TIF, T1F2
RbZnF3,ZnF3,Zn
RbsHgFs,RbHgF3
Ag5F6 ,SI‘FQ
LiFg,LiF,SI‘FQ

TlAgF4 ,AgF,TlFQ
TICdF3,Cd,CdF2
T1CuF3,CuF2,Cu
HgF,, TIF,, HgF
TlInF4,In
T1ZnF3,ZnF5,7Zn
AgF,Ang,T]FQ
Ag5Cle 7HgCIQ

Ag5C16 ,PbClQ
AgsSnClg,AgSnCls,AgCl
Ag5016 ,BaClg
Cu3C14,BaC12,Cu
LiCl,,LiCl,BaCl,
NaCls,NaCl,BaCl,
Ag5Cle7CaClg
CugCl4,CaClg,Cu
CdInCl3,Cd,CdCl,
Aggclg ,CSAgClg
CsCdCls,CdCl,,Cd
CSCuClg ,CLI3 014 ,CuClg
CsHgsCly1,CsHgCl3 ,HgCl
CsSrCls,SrClg,Sr

T12 Clg ,CleClg
CsEuCls,CsCl,,CsCl
Ag501e 7Cu012
AgCl,Cu3Cly,CuCly
HgClz,ClmCL;,HgCl
CU3CI4,PbCIQ,Cu
CU3Cl4,SnClz,Cu
Eu(AgClsy)s,AgCLEuCl,
CusCly,EuCls,Cu
GagHg3Clg,GaCIQ,Hg
KAgClg ,Agg Clg
K;Cd3sClg,Cd

KCuCl3 7CU.3 C14 ,CuClz
K2HgCly,HgCl,HgCl,
KQ Mg3 Clg ,Mg149 Cl,KMgClg
TI2Cl3,K3T1Clg

Kg ZnCl4 ,ZDCIQ ,Zn
AgClg ,AgQ Clg ,Llcl
CU3 Cl4,CHC]Q ,LiCl
LiCly,CaCls,LiCl

CegLi5 Cllz
EU3Li5ChQ
Gd3Li5Cl12
LagLig) 0112
Nd3Li5sCli2
PbsLisClia
PI‘3Li5 0112
Sm3L150112
SngLi5 Cllg
NagAg5C112
Na3 Cd5 0112
Na3Cu5C112
NagHg5Chz
CegNa5 Cl12
Eu3Na5 Chg
Hg3N3,5 Chz
RbgAgg, Cllz
Rb3 Ca5 0112
Rb3CdsClio
Rb3 CU5 0112
RngU.5ChQ
Rb3 Hg5 Cllg
Rbg SI“5 Chz
Rb3Tl5Cli2
EU3Rb5ChQ
HggRbsCllg
SI‘3Ag5ChQ
SI‘3 CU5 0112
SI‘3L150112
T13Ag5 Cllz
T13CdsClio
T13 CU5 Chg
T13Hg5 0112
AU3Ag5BI‘12
HgsAgsBrio
Pb3Ag5 BI‘12
SngAg5Br12
BagAg5 BI‘12
Ba3Cu5Br12
BagLi5BI‘12
Ba3Na5Br12
Ba3Tl5Br12
CagAg5Br12
CagCu5Br12
Ga3 Cd5 BI‘12
In3Cd5Br12
CSgAg5BI‘12
CSgC&5BI‘12
083Cd5Br12
CSgCU.5BI‘12
C83Hg5Br12
CSsIn5BI‘12
CSng5BI‘12
CSgSI‘sBI“lQ
CSgT15BI‘12
Ag3CusBrio
Pb3 CU5 BI‘12
Sn3 CU5B1'12
EU3Ag5 Br12
EU3 CU5 BI‘12
HgsGasBri2
Hg31H5BI‘12
K3Ag5Br12
Kng5BI‘12

15.549
15.530
15.343
15.546
15.357
15.651
15.414
15.262
15.507
16.278
16.520
15.343
16.702
16.438
16.373
16.891
16.899
17.797
17.229
16.027
18.271
17.400
18.390
18.260
19.508
18.448
16.384
15.585
15.757
16.722
17.098
15.905
17.262
17.007
17.623
17.162
17.060
17.602
16.847
17.125
18.053
18.995
16.923
16.186
17.556
17.868
18.073
18.984
18.416
17.262
18.583
19.273
19.488
19.585
19.458
16.313
16.444
16.340
17.100
16.356
18.161
18.832
17.508
17.880

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

25

44
46
68
52
62
83
90
41
85
26
89
92
42
96
58
98
46
51
93
41
96
72
75
60
25
41
66
63
58
34
54
86
92
39
80
18
53
65
87
97
82
86
93
58
73
99
48
85
43
75
99
88
49
67
52
62

36
95
93
44
34

Cez Cl5 ,LiCLCe
EuCls,EuCl,,LiCl
Gd2Cls,GdCls,LiCl
LaCls,La,LiCl
Nd2Cl3,NdCls,LiCl
LiClz,PbCl,,LiCl
PryCls,PrCls,LiCl

sz Clg ,LiCl,SmClg
SnCly,LiCl,SnCl;
Na(AgClsz)s,AgClz,NaCl
NagCdClg,CdCls,Cd
CuClz,CusCly,NaCl
HgCl,HgCly,NaCl
NagCesChg ,NaCl,Ce
NaEu2Clg,NaCl,EuCls
NaCls,HgCl2,NaCl
RbAgC13 ,Agz C13
CaClz,RbCaCls,Ca
Rb2CdsClg,Cd
RbCuClg ,CugCl4,CuClz
RbEuClg ,RbEU.Q Cls ,Eu
RbgHg;gCls ,RbQHgCl4 7HgCl
RbSr2Cls,RbCl,Sr
TI12Cls,RbsTIClg
RbEuCls,RbEu2Cl7,RbCl
szHggClg ,szHgCl4 ,Rb013
Ag5 Cle ,SFCIQ
CusCly,Cu,SrCly
LiCls,LiCl,SrCls
TICl;5,TICl2,AgCl
T1CdCls,CdCls,Cd
TlCuClg,Cu3Cl4,CuClg
T1HgCls,HgCl,HgCl,
AgAuBry,AuBr,AgBr
HgBr2,Br,AgBr
PbBr2,Br,AgBr
SnBry,SnBre,AgBr
AgBr,BaBr3,Br
CusBrg,BaBr2,Cu
LiBr,Br,BaBr2
BaBr2,NaBr,Br
T1Br2,T1Br,BaBra
AgBr,Br,CaBr;
CusBr4,Cu,CaBre
CdBrs,Ga,GaBr
InBr,Cd,CdBr;
CsAgBrs,AgBr,Br
CsCaBrs,CaBrs,Ca
CsCdBrs,CdBrg,Cd
CusBr4,CsCuBrs,CuBr;
CsHg2Brs,CsoHgBra ,HgBr
In2Brs,CsInBrs
CsPbBrs,PbBrs,Pb
CsSrBr3,SrBra,Sr
CsTI1Brs,CsT1Bry4, T1Br
CusBrg,AgBr,CuBrs
CugBr4 ,PbBI‘Q 7CU.
CusBr4,SnBrs,Cu
EuBrs,AgBr,EuBr2
CusBr4,EuBr2,Cu
GaBrs,GaBry,Hg
InBrs,InBrs,Hg
KAgBrs,AgBr,Br
CdBr2,Cd,KBr



K3 CU5BI‘12
K3Eu5 BI‘12
K3Hg5Br12
K31H5BI‘12
K3MgsBri2
K3 SI‘5 BI“12
K3T15BI'12
K3 Zn5Br12
LigAgg)BI‘lg
Li3CU5BI‘12
CegLisBrlg
Eu3L15Br12
Gd3LisBr12
LagLi5BI‘12
Nd3Li5BI‘12
PbgLi5 BI‘12
PrgLi5Br12
NagAg5Br12
Nang5Br12
Na30u5Br12
NagHg5Br12
CugNa5Br12
EugNa5 BI‘12
RbgAg5B1‘12
RbgCa5Br12
Rbng5Br12
RbgCU5BI‘12
RbgHgsBrlg
Rngn5Br12
RbgMg5BI‘12
RngI‘5BI"12
Rb3T15Br12
EugRb5BI‘12
SI‘3Ag5BI‘12
SI‘3 Cu5 Bl“lg
SI‘3Li5BI‘12
T13Ag5 BI"12
Tlg Cd5 BI'12
T13 CU5 BI‘12
T13Hg5 BI‘12
TI3IH5BI'12
PbsAgsli2
BaszAgslio
BagAu5112
Ba3 Cu5112
BagGa5112
Ba31n5112
Ba3Li5I12
BagNa5112
Ba3T15112
In3Cd5112
CSs Cd5112
CSg CU5112
CS3 Ga5112
CssHgsIi2
C53In5112
CssMgslio
CSngshz
CSg SI‘5I12
CS3T15112
Pb30u5112
SHSCU5112
EuszAgslio
EU.3CU5112

16.714
18.907
18.012
18.685
17.489
19.066
18.849
17.154
17.136
16.204
16.505
16.495
16.314
16.495
16.328
16.620
16.377
17.233
17.455
16.293
17.581
17.052
17.343
17.774
18.702
18.116
16.951
18.278
18.957
17.723
19.271
19.141
20.331
17.238
16.486
16.721
17.530
17.907
16.764
18.058
18.639
18.251
18.731
18.638
18.028
19.525
20.102
18.492
19.424
20.247
19.029
19.701
18.488
19.797
19.803
20.504
19.470
20.741
20.999
20.690
17.581
17.465
18.253
17.552

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

29
97
28
86
84
95
65
95
80
86
56

76
68
92
76
86
58
81
40
75
64
32
51
94
36
50
30
79
89
87
48
78
30
50
66
62
48
43
40
7
88
35
98
44
93
97
54
79
90
66
54
97
72
54
52
89
100
97
65
74
90
52
53

CuBr2,CusBrs,KBr
KEuBr3,Eu,EuBrs
K2HgsBrs,HgBr,KBr
InyBrs, KInBrs
Mgi149Br,MgBrs, KBr
KSrsBrs,Sr,KBr
KTI1Br4,KTIBr2, TIBr
K2ZnBry,ZnBrs,Zn
AgBr,Br,LiBr
CuBr2,CusBry,LiBr
LiBr,CezBrs,Ce
EuBrs,EuBrs2,LiBr
GdBr3,LiBr,GdBrs
LasBrs,La,LiBr
NdBrs,LiBr,NdBrs
PbBrz,Br,LiBr
Pr2Brs,PrBra,LiBr
AgBr,NaBr,Br
NagCdBrs,CdBr2,Cd
NaBr,CusBr4,CuBra
HgBr,,NaBr,HgBr
NaBr,Br,CuBr;
EuBr3,NaBr,EuBra
RbAgBrs,AgBr,Br
Rb2 CagBrg ,Ca

RbQ CdBI"4 7CdBI"Q ,Cd
RbCuBrs,CusBrys,CuBre

RbQHggBrg ,sz HgBI'4 ,HgBI‘

InsBrs,RbInBrs
RbMgBrs3,Mgi49Br,MgBrs
RbSr2Brs,RbSrBrs,Sr
RbTI1Br4,RbsTIBrs, TIBr
RbBrs,RbBr,EuBr»
AgBr,Br,SrBr;
CusBrg,Cu,SrBrs
LiBr,Br,SrBrs
T1Br2,AgBr,Br
T1CdBrs,CdBr2,Cd
T1Bro,CusBry, T1Br
HgBr,HgBrs, T1Br
InsBrs,InBrs, TIBr
Pbls,I,Agl

Agl,I,Bal,
Auls,Bals,Aul
Cul,Bals,I
Ba(Gals)2,Bals,Ga
InIQ ,BaIz ,IHI
Bals,I,Lil

Bals,I,Nal

TII,Bals,I
CdlI;,Cd,Inl

CSQ Cd14 ,CdIQ ,Cd
CS(CHIQ ) 2 ,CSI4
CsGaly,Ga
Hgl,Cs2Hgsls,CsoHgly
CslInly,InI,CsI
CSMgI:; 71\/Ig1491,1\/lg12
CsPbls,Pbls,Pb
CsSrls,Srls,Sr

CslIs, TI,CsI
Cul,Pbls,I
Snly,Snls,Cul
Agl,I,Eul,

EuIQ ,CuI,I

HgsGasli2
InzHgsl1o
HgzInsIio
KsAgslia
K3A115112
K3Cdsli2
K3CU5112
K3Gaslia
KsHgsI12
K31n5112
KsMgsli2
KsTls112
Hgs K512
Ce3Li5112
EU3Li5112
LagLi5112
NazAgslio
NagAU.5112
Na3 Cd5112
Nag CU5112
NagHg5112
Eu3Na5112
Rb3Agsli2
RbgAU5112
RbsCds1i2
RbgCU5112
Rbg Ga5112
RbsHgsI12
Rb31n5112
RbsMgsI:2
Rb3 SI‘5112
RbsTls5112
HggRbslm
SrzAgsliz
SI‘3 Cu5112
SI‘3Li5112
Tl3AgsIi2
T13AU5112
T13Cds142
Tl3Cusli2
T13Ga5112
Tl3Hgs112
T13IH5112
AgsTlsIio
AU.3T15112
AgszPtsHi2
Cach5H12
CU3Rh5H12
DysRhsH;o
Erth5H12
GdsPdsHi2
Gngh5H12
PdsPtsHiz
PtsPdsHio
Rthd5H12
PbsRhsH2
Hfg M05H12
Hf3sNbsHi2
Hf3Ta5H12
Hf3TisHi2
Hf3 ZI"5H12
TisHfsHi2
ZI‘3Hf5H12
HO3Rh5H12

19.164
19.096
19.857
18.703
18.647
19.204
17.963
19.305
19.285
19.977
18.946
20.120
20.209
17.882
17.909
17.857
18.672
18.456
18.788
17.579
18.872
18.783
18.945
18.873
19.427
18.192
19.504
19.524
20.218
19.179
20.716
20.389
20.730
18.405
17.701
18.132
18.613
18.550
19.089
17.916
19.117
19.173
19.793
19.569
19.583
11.540
11.635
10.686
11.560
11.490
11.937
11.645
11.154
11.091
10.879
11.850
11.195
11.455
11.394
11.277
11.884
11.480
11.844
11.525

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26
0.25
0.00
0.06
0.00
0.00
0.00
0.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.26

87
88
75
82
88
48
46
98
44
61
86
7
94
74
34
98
98
91
90
53
85
84
90
100
47
63
69
41
63
82
100
69
98
62
59
78
89
7
59
49
81
55
72
82
48
90
86
95
94
94
98
89
71
100
79
95
85
38
32
42
61
80
57
94

Galz,Gals,Hg
Inls,Hgl,Inl,
Hgl,Inl,Hg
Agl, I KI
KAuls,Auls,Aul
CdlIz,KI,Cd
KIL,I,Cul

KGaIg ,Ga213

Hgls, KI,Hgl
InIy,KInls,KI
Mg1491,Mgl2,KI
LKI, TII

Hglo KI,I
Cels,Cels,Lil
Eul,,[,Lil

La215 ,LaIz 7LII
Nal,Agl,I
NaAuly,Nal,Aul
Nal,Cdl2,Cd
Cul,Nal,I

Hgl, Hgls,Nal
Eulz,I,Nal
RblIs,RbaAgls, Agl
Auls,Aul,RbAuls
Rb2Cdl4,Cdl,,Cd
RbIg ,RbCUQ 13 ,CuI
RbGal4,Ga
RboHgly,Hglo, Hgl
RblInly,Inl,RbI
Mg14gI,Rb2MgI4 71\/Ig12
RbSrls,Srls,Sr
RbIs, TII,RbI
RbQHgI4,Rb13 ,HgIQ
Agl,Srl, I

CuI,SrIz 71

Srla, I Lil

Agl, I, TII

Auls, TII,Aul
TIL,CdI,,Cd

Cul, TILI
TiGaly,Ga

Hgl,, TII,Hgl
InI,Inl,, TII
Agl, I, TII

Auls, TII,Aul
AgHPt,AgPt4,Ho
CaH2 7HQ ,Cu
CuH4Rh,Cu,H2Rh
HoRh,DyH3Rh,Rh
H2Rh,ErHsRh,Rh
GdHsPd,HPd,GdH3
H2Rh,GdH3sRh,Rh
HPd,H,,Pt
HPd,H,,Pt
HoRh,Hs,HPd
HoPb,RhPbs,HoRh
HfMOH4,MO
HfNbH4,HfH>,NbH
Ta5H47HfH2 ,TaHg
Hf;TiHg,Hf(TiH2)2,TiHo
HfH,ZrH, Hf
Hf;TiHe,HfH,Hf(TiH2)-
HfZrH4,HfH,ZrH,
H2Rh,HoH3sRh,Rh



Kng5H12 13.468 0.00 81 KngH5,H27Cd Eu3Na5H12 13.335 0.00 84 NaH,EuH27H2
KgMg5H12 13.152 0.00 91 KMgHg,KMg14g,MgH2 Rbng5H12 13.772 0.00 94 Rb3CdH5,H2,Cd
LigC&5H12 12.766 0.00 97 CaHQ,LiH,Li SC3CU5H12 11.068 0.00 83 SCHZ,HQ,CU
LisPdsHi.,  10.986 0.00 72 LiH3Pd,HPd,H, ScsPdsHi,  11.356  0.00 73 ScHsPd,ScHPds,H,
LisPtsHqo 11.102 0.00 89 LiHsPt,Pt,Hs ScsRhsHqi2 11.138 0.15 72 SCH4Rh3,H2Rh,SCH3Rh
LigTa5H12 11.055 0.00 93 Ta5H47TaH2,LiH SC3RU5H12 11.010 0.00 70 ScHgRu7Ru,H2
LigZHsle 11.432 0.00 94 LIH,HQ,ZH SC3Nb5H12 11.458 0.00 94 NbHQ,SCHQ,NbH
Dy3L15H12 11.841 0.00 96 DyH3,LiH,DyH2 SC3Ta5H12 11.380 0.00 83 SCT&H4,T&3H2,SCH2
ErsLisHi2 11.734  0.00 99 LiH,ErHs,ErH> Sc3TisHiz 11.321  0.00 95 ScH»,Ti,TiHo
Eu3L15H12 12.370 0.00 82 LiH,LiEqu,HQ Ta3M05H12 11.027 0.10 98 TagMng,TaM07,M0H
GdsLisHi2  11.970 0.00 91 GdHs,LiH,GdH2 TasNbsHi2 11.274  0.00 98 TasgHz2,NbH,
Hf3LisHio 11.085 0.00 92 LiHfH4,LiH,HfH> NbsTasHi2 11.256  0.00 79 Ta(NbHs)2,TapNbHg, TasHa
H03Li5H12 11.786 0.00 98 HOH37LiH,HOH2 Ti3Ta5H12 11.089 0.00 43 Ta(Tng)g,TagTiH67Ta3H2
NdsLisHi2  12.276  0.00 91 LiH,NdHjs,NdH, TbsRhsHi2 11.597 0.23 98 TbH4Rh,Rh
Pr3Li5H12 12.355 0.00 84 Png,LiH,Png Ti3MO5H12 10.867 0.00 97 TiMOH4,MO
ScsLisHi2 11.218  0.00 92 ScHs,LiH,H2 TisNbsHi2 11.148 0.00 59 Ti(NbHs)2,NbH, TiH,
SmsLisHi2 12.113  0.00 92 SmHj,LiH,SmH, NbsTisHi2 11.085 0.00 96 NbsH2,TiHo
TbsLisHi2  11.900 0.00 95 TbHs, TbH>,LiH TmsRhsHqi2 11.453 0.24 94 H>Rh,TmH3;Rh,Rh
YsLisHi2  11.859 0.00 93 YHs,YH,,LiH YsPdsHy;,  11.824  0.00 99 YHPds,YH4Pd,HPd
ZI“3L15H12 11.237 0.00 95 LiH,ZrHQ,HQ Y3Rh5H12 11.581 0.27 93 HQRh,YHth,Rh
LusRhsHi2 11.393  0.23 94 HzRh,LuH3Rh,Rh ZrsPdsHi2  11.434  0.05 87 ZrHsPd,ZrPds,Ho
LU3ZI‘5H12 12.204 0.00 97 ZI‘HQ,ZI,LHHQ ZI‘3Nb5H12 11.543 0.00 63 ZI‘HQ,NbHQ,NbH
MggPd5H12 11.305 0.00 90 MgHPd,MgHPdS,HQ ZI‘3T8.5H12 11.480 0.00 56 Ta5H47TaH2,ZrH2

Mg3Rh5H12 11.008 0.00 51 MgHJRh,HQRh,MgHQRh ZI‘3T15H12 11.378 0.00 63 ZI‘(TIHQ)Q,TIHQ,ZI‘HQ

NagMg5H12 12.421 0.00 82 NaMg14g,MgH2,NaMgH3
NasZnsHi2 11.955 0.00 64 NazZnH4,Ho,Zn



Supplementary Table ITI. The VASP 5.2 version pseudopoten-
tials chosen for calculation. Note the W_pv should be replace
by the more accurate W_sv (VASP 5.4 or laterversion) in fu-
ture calculations.

Elements Choice

Elements Choice

Elements Choice

Ac
Ag
Al
As
Au
B
Ba
Be
Bi
Br
C
Ca
Cd
Ce
Cl
Co
Cr
Cs
Cu
Dy
Er

Ac
Ag
Al

As
Au

B
Ba_sv
Be_sv
Bi

Br

C
Ca_sv
Cd
Ce

Cl

Co
Cr_pv
Cs_sv
Cu_pv
Dy_3
Er_3

Eu
F
Fe
Ga
Gd
Ge
H
Hf
Hg
Ho
I
In
Ir
K
La
Li
Lu
Mg
Mn
Mo
N

Eu

F
Fe_pv
Ga.d
Gd
Ge_d
H
Hf_pv
Hg
Ho.3

I

Ind

Ir
K.sv
La
Li_sv
Lu.3
Mg_pv
Mn_pv
Mo_pv
N

Na
Nb
Nd
Ni
Np
O
Os
P
Pa
Pb
Pd
Pm
Pr
Pt
Pu
Rb
Re
Rh
Ru
S
Sb

Na_pv
Nb_pv
Nd_3
Ni_pv
Np

(0]
Os_pv
P

Pa
Pb._d
Pd
Pm_3
Pr_3
Pt

Pu
Rb_sv
Re_pv
Rh_pv
Ru_pv
S

Sb

Sc
Se
Si
Sm
Sn
Sr
Ta
Thb
Tc
Te
Th
Ti
T1
Tm
U
A\
W
Y
Zr
Zn

Sc_sv
Se

Si
Sm_3
Sn_d
Sr_sv
Ta_pv
Th_3
Tc_pv
Te

Th
Ti_pv
TI.d
Tm_3
U
V_sv
W_pv
Y _sv
Zr_sv
7Zn
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Supplementary Figure 2. The calculated mBJ electronic band structures of (a) YsAlsSei2, (b) YsAlsTeis, (¢)YsInsSi2, (d)
Y3Tl5sl2, and (e) Lang5N12.
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