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Supplementary Tables

Table S1. Elemental properties used to compute elemental-property-based attributes.
Elemental property is taken from that dataset available with the Wolfram programming

language, unless otherwise specified.

Atomic Number Mendeleev Atomic Weight Melting
mean/maxdiff/dev/ Number mean/maxdiff/dev/ Temperature
max/min/most mean/maxdiff/dev/ max/min/most mean/maxdiff/dev/
max/min/most max/min/most
Column Row Covalent Radius Electronegativity
mean/maxdiff/dev/ | mean/maxdiff/dev/ | mean/maxdiff/dev/ | mean/maxdift/dev/
max/min/most max/min/most max/min/most max/min/most
s Valence p Valence d Valence f Valence
Electrons Electrons Electrons Electrons
mean/maxdiff/dev/ | mean/maxdiff/dev/ | mean/maxdiff/dev/ | mean/maxdift/dev/
max/min/most max/min/most max/min/most max/min/most
Total Valence Unfilled s states Unfilled p states Unfilled d states
Electrons mean/maxdiff/dev/ | mean/maxdiff/dev/ | mean/maxdiff/dev/
mean/maxdiff/dev/ max/min/most max/min/most max/min/most
max/min/most
Unfilled f states Total Unfilled Specific Volume | Bandap Energy of
mean/maxdiff/dev/ states of 0 K Ground 0 K Ground state
max/min/most mean/maxdiff/dev/ state mean/maxdiff/dev/
max/min/most mean/maxdift/dev/ max/min/most
max/min/most
Frac s/p/d/f Ionic Char Magnetic Moment Space Group
Valence mean/max (per atom) of 0 K Number of 0 K
Ground state Group state
mean/maxdiff/dev/ | mean/maxdift/dev/




max/min/most

max/min/most

Table S2. In 2180 quaternary semiconductors, the materials whose bandgap values in

the range of 1.6 ~ 3.2 eV, which are predicted by the ML training model.

Na,AuGaS,
Li,PdHfSe,
K,PdSiSey
K,FeSiSey
Na,PdHfSe,
K,AuGaS,
K,PtGeS,
Na,MgSiSe,
Li,PtCrS,
Na,MgZrSe,
Na,ZnH{fSe,4
Li,MgZrSe,
K,AlInSey
K,PtCrS,
Li,PtHfS,
KoMgCrSey
K,;MgTiSe,
Li,AulnOy4
Li,PtSnOy4
Na,ZnSiSey
Li,MgSiSe,
K,ZnHfSe,
K>AuSbO,
Li,AuSbOy4
K,NiHfSe,
K,CoHfSe,

Li,PdHfTe,
Li,PtCrSe,
Na,PtCrSe,
K,NaMoTe4
Ni,MgPdO,
Ni,AgAlO4
Ag,MgSi0y
K,AuGaSe,
Ag,MgZrOy
Na,ZnSnSe,
Ag,NaMoOy
Li,ZnHfTe,
AgyNaCrSey
Co,NaAuS,
K,;MgSiTe,
Co,KAuS,
Co,AgAlO,
Ag,MgTiOy4
Co,MgPdO,
K,PtGeSe4
AgrMgCO,4
Na,GaSbS,
Ag,PdHfO,
Agr,NaNbO,
Li,KMoTe,
Na,LiMoTe,

Fe,LiAuS,
Na,AgMoTe,
Fe,PdZnS,
Na,MgCrTe,
Mg,CoZnS,
AgrMgCrSey
Pd,LiGa0O,
K,GalnTe,
Ag,FeZrS,
Na,PdZrTe,
Ni,MgFeO,
Co,MgNiOy
Li,PtHfTe,
K,PdSnTe,
Na,NiGeTey
Na,CoGeTey
K,FeZrTe,
Pd,KAIlO,4
Ni,CoPdS,
Ni;MgCoO4
Ag,FeGeOy
Co,MgPdSe,
Ag,MgTiSey
K,PdGeTey
Agr,Zn7ZxS,
Mg,NiZnS,

Co,LiInS,
Fe,KInSe,
Mg,LiAlO,4
K,PtSnTey
K,AuGaTey
Ag,ZnSi04
Na,AuAlTe,
Na,PtSiTe,
Ni,CoZnOy,
Co,KAIS,
Zn,FeCoOy
Fe,KAIS,
Zn,LiAlS,
Li,PdGeTey
Li,FeGeTe,
Zn,FeNiO,
Fe,CoZnOy
Mg,LiAlSe,
K,AuAlTe,
Na,MgSnTe,
Ni,NaAlS,
Co,LiIn0O,
Zn,MgCoOQy,
Zn,CoNiQy
Co,LiGaS,
Fe,LiAuTe,




K,;MgSnSey
Na,NiSiSe,
K,NaCrSe,
K,FeHfSe,
Li,ZnSiSey
Li,NaCrSey
K,PtSnS,
K,;AulnS,
K,PdH{Se,
Na,AlGaSe,
Li;)NiZrSey
Li,AlGaSe,
Na,KCrSey
Li,FeZrSey
K,ZnGeSey
Li,CoZrSey
Li,AulnS,
Na,MgGeSe,
K,NiGeSe,
K,LiCrSe4
Na,GaSbOy,
Li,MgGeSe,
Li,PtSnS,
Na,PtHfS,
Na,PdSiSe,
Li,ZnCSey
Na,PtSnS,4
Li,PtZrS,
Na,AulnS,

Ag,KNbSey
Ag,MgH{Se,
Zn,AgAlS,
AgrMgCSy
Ag,MgTiSy
Mg,AgGaS,
Li,PtTiSe,
Zn,AgAlOy
K,PdSiTe,
Agr,NaNbSey
Zn,MgPdS,
Ag,PdCO,
Co,AgAlS,
K,LiCrTey
K,PtCrSe4
Ag,NiHfO,
Ag,KCrOy4
Fe,MgPdO,
Ag,KMoSey
Ni FePdO,
Fe,MgPdS,
Co,NiPdO,
Li,PtZrSe,
Ag,LLiMo0Oy4
Ni,AgAlS,
K,AlGaTe,
Fe,AgAlS,
Na,KCrTe,
Ni,MgPdS,

Fe,CoPdS,
Mg,FeZnS,
Pd,MgFeSe,
Na,ZnCrTe,
Na,FeGeTey
Pd,LiAlS,
Na,PdCrTe,
Fe,KAuO,
K,PtTiSe,
Ag,PdGeS,
Ag,PdCS,
Na,MgSiTe,
Co,AgAlSe,
Na,PdSnTe,
Na,PdTiTe,
Ni;LiAuOy4
Fe,LiAuQy
Na,NiCrTey
Ag,FeCrSy
Ag,CoGeOy
AgoNiCrSy
Pd,MgCoSe,
Pd,KAISe,
K,CoTiTey
Fe,NaAuO,4
Na,AgCrTe,
Na,CoCrTey
Fe,NalnS,
Pd,MgNiSe,

Zn;MgNiOy4
Zn,AgAlSe,
Mg,NaGaS,
Li,MgSiTey
Mg,NaAlS,
Li,CoTiTey
Li,ZnCrTe,
Co,LiInSe,4
Li;NiGeTe,
Ni,LilnS,
Ni,LiGaS,
K,PtZrTe,
Agr,ZnGeS,
Ni,KAIS,
Co,NiZnOy
Fe;,NiZnOy
Co,NaAlS,
Fe,KGaS,
Co,FeZnOy4
Co,NaAuSey
Li,NiTiTe,
Li,CoGeTey
K,AuSbTe,
Co,KAIO,4
Li,PdSnTe,
AgrMgGeSey
K,AISbTey
Ni,FeZnO,
Li,FeTiTe,




Li,PdTiSey
Li,PdSiSe,
Li,PdCSe,
Na,CoSiSe,
Li,PdCrSe,
Na,FeZrSe,
Li,AgCrSe,
Li,CoCSey
Li,AuSbS,
K,CoCrSey
K,ZnCSey
Na,CoZrSey
Na,AllnSe,
K,;AuSbS,
K,FeZrSe,
Na,MgCrSey
Li,NiCSey
Li,FeCSe4
Li,AllnSe,
Na,NiZrSe,
Na,FeSiSe,
K,ZnZrSe,
K,PdSnSe,
Li,MgCrSey
Li,NiSiSey
Li,AgNbSe,
K,;MgHfTe,
Li,CoSiSe,
Li,KCrSe,

Fe,NiPdO4
Ag,LiNDbS,
K,NiSiTey
Co,MgPdS,
Agr,NaCrOy4
K,CoSiTe,
Mg,AgAlS,
Mg,FePdS,
Fe,CoPdO,
Ag,LiCrS,
K,FeSiTe,
Mg,PdZnS,
Ag,CoHfO4
Mg,CoPdS,
Co,LiAuS,
Mg,NiPdS,
Co,FePdO,
Pd,MgNiS,
Li,AuSbSe,
K,;NaNbTey
Ag,LiMoSe,
Pd,;MgZnS,
Fe,PdZn0O,
Ni,PdZnO,
Ag,LiNbO,
K);MgCrTey
AgyNiSiSy
Pd,AgAlO,
Agr,FeCrOy4

Na,FeTiTe,
Zn,MgNiS,
AgoNiGeOy4
Na,CoTiTey
Zn,MgCoS,4
K,AgCrTey
Na,FeCrTe,
K,PdCrTey
Fe,MgPdSe,
Ag,CoCrS,4
K,NiSnTey
K,FeCrTe,
Na,PdGeTe,
Fe,CoNiS,
K,FeTiTey
K,CoCrTe,
Pd,FeNiS,
K,CoSnTey
Ag,FeSiSes
K,NiGeTey
K,CoGeTey
K,NiCrTey
Li,PtCTey
K,FeGeTe,
Pd,NaAlSe,
Na,NiTiTe,
K,FeSnTey
Ni,MgZn$S,
Pd,FeCoS,

Ag,AlGa0Oy
Li,ZnGeTe,
Co,KAuSe,
Li,FeCrTe,
Ag,AlGaSe,
Ag,PdZrSe,
Na,AuGaTe,
K,PtGeTe,
Co,NaGaS,
Fe,NaAlIS,
Ag,PdCrSey
Na,PtGeTey
Ni,NaGaS,
Ag,7ZnSiSey
Zn,LiAIO,
Mg,LiGaO,
Li,CoCrTe,
Pd,AgInS,
Li,PdCTe,
Mg,KGaSe,
Co,KGaS,
Ni;NaAlO,4
Li,NiCrTe,4
Ni,KAuO,
Ni,KGaS,
Ag,CoZrSey
Na,PtZrTe,
Li,ZnCTey
Na,GalnTe,




Na,LiCrSey
K,PdGeSe,
K,NiZrSey
Li,FeSiSey
K,CoZrSey
K,NiCrSey
Li,PdZrSe,
Li,AgMoSe,
Na,NiGeSe,
Na,CoCrSe,
Na,PdCSe,
K,GalnSey
K,PdCrSe,
K,PdCSe,
K,NiSnSe,
Na,ZnCSe,
Li,PdGeSe,
K,CoGeSey
K,PtHfS,
K,AgMoSe,
K,>NiCSey
K,;MgCSey
Na,PdTiSe,
Na,AgMoSe,
Na,PdCrSey
Na,PtZrS,
Na,AgNbSe,
Na,NiCSe,
Na,AuSbS,

Pd,AgAlS,
Ni,CoPdOy4
Fe,KAuSey
AgrCoSiSy
Zn,FePdOy,
Zn,NiPdOy4
Fe,AgAlOy
Zn,CoPdO,
Co,AgGa0y,
Ni,AgGaO,
Pd,;MgCoS,
Ag,PdSiS,
Fe,AgGaOy
Fe,KAuS,
Co,PdZn0O,
Na,InSbS4
K,AlInTe,4
Ag,FeHfO,
AgrMgCrSy
K);MgGeTey
Fe,NaAuSe,
Ag,PdSiO,4
K,AuSbSey
Ag,LiNbSe,
AgoNiTiOy4
Na,PtZrSe,
Mg,NiPdO,
Agr,CoCrOyq4
Pd,FeCo0O,

Zn,MgFeS,
Ag,PdCrOy4
Co,FeNiS,
K,NiTiTey
Mg,FeZnOy
AgoNiTiS,
K,ZnCrTey
Li,AuAlTey
Mg,CoZnOy4
Li,PtSiTe,
Li,PtZrTe,
Mg,NiZnOy4
K,PdTiTe,
Na,CoSnTe,
AgrCoTiS,4
Na,NiSnTey
AgyFeTiS,
Ni,FeCoS4
AgoNiZrOy
Fe,AgGaS,
Fe,MgZnS,
Na,ZnSiTe,
Pd,CoNiS,
Zn,AgGaQOy
Ag,CoSiSey
Co,MgZnS,
Co,PdZnS,
Co,Li1Al10,
Co,AgGaS,

AgoNiZrSey
Ni,LiGaO4
K,;MgCTey
Mg,LiGaS,
Fe;MgCoTey
Fe,LiInSe,
Ag)KCrTey
Ag,FeZrSey
Mg,KAIO,
K,PtCrTey
Li,MgCrTe,
Li,AlSbTey
Mg,NaAlO,
Agr,ZnZrSey
Fe,MgPtS,4
Li,MgTiTe,4
Ni,KAIO,
Co,NaAlSe,
Pd,KGaSe,
Fe,AgInS,
Fe,MgCoSey
Co,KAIlSe,
Pd,;NalnS,
K,PtTiTe,4
Fe,MgNiSe,4
Ag,PdTiSey
Ag,FeHfTe,
Zn,AglnS,
Zn,NaAlSe,




K,FeGeSe,
Na,MgHfTe,
Na,AgCrSe,
Na,PdZrSe,
K,AgNbSe,
Li,ZnGeSe,
Li;,NiGeSe,
Li,ZnZrSe,
K,FeCrSey
K,PdZrSe,
Na,PdGeSe,
Li,PtTiS,
Na,AuSbO,
Li,FeGeSe,
Li,CoCrSey
K, FeTiSey
Li,CoGeSe,
Li,ZnCrSey
K,CoCSey
K;,NiTiSey
Li,FeCrSe,
Na,ZnZrSey
K,CoTiSe4
Na,ZnGeSe,
K,ZnCrSey
Na,CoCSey
Li;NiCrSe,
Na,FeCSe,
Li,PtCSey

Mg,PdZnO,
K,InSbS,
AgrMgGeS,
Mg,FePdO,
Mg,CoPdO,
Ag,MgZrSe,
AgyFeTiOy4
Ag,LiCrSey
AgrCoTiO4
Na,MgZrTe,
Pd,MgFeS,
Ag,FeSiS,
AgrAlGaS,
Ag,ZnSiS,
Li,NaMoTe,
Li,AlSbSe,
Ag,LiCrOy4
Mg,AgAlO,
Na,InSbSe,
Li,InSbSe,4
Mg,AgGaOy
Fe,LiAuSe,
Ag,ZnH{S,
AgFeCSy
Li;NaCrTey
Mg,CoNiS,
Na,PtTiSey
Fe,NalnOy
Ag,NiH{fS,

Ni,PdZnS,
Co,KInS,
AgrZnCOy4
Zn,FePdS,
Li,PtSnTe,
Li,AulnTey
Ag,KMoTe,
Ag,CoZrOy4
K,ZnSnTey
Agr,ZnTiOy4
Ni,AgGaS,
Zn,CoPdS,
Ni,MgPdSe,
AgoNiSiSey
Li,PtCrTe,
Zn,NiPdS,
Li,PtGeTe,
Na,FeSnTey
Ag,FeZrOy
Zn,KAIS,
Agr,ZnCrSy
Ni,FeCoOy4
Li,AuGaTey
K,PtHfTe,
AgrMgGeOy
Ag,ZnTiSy
Co,Li1Ga0,
Ni;NaAuO,
NiAgAlSes

Co,KAITey
Fe,NaAuTey
Mg,KInSe,
Li,GalnTe,
Co,LiAlSe,
Co,AgInS,
K,InSbTey
Fe,LiAlSe,
Mg,KAlSe,
Ni,LiAlSe,
Pd,KGaS,
Na,PtCrTe,
Li,FeSiTe,
Ni,LilnO4
Ag,MgSnS,
Pd,FeCoSe,
Ag,PtCrSy
K,GaSbTe,
Na,PtTiTe,
Zn,LiAlSe,
Mg,NaGaSe,
Ag,CoCrSey
Pd,LilnO4
Pt,LiAuSe,
Co,MgFeSe,
Ni,AglnS,
Mg,LiGaSey
Agr,ZnCrSey
Fe,MgZnSe,




Na,CoGeSey
Na,FeHfTe,
Na,NiHfTe,
Li,AuAlSe,
Li,CoTiSe,
Li,FeTiSe,
Na,MgTiSe,4
Na,FeCrSe,
Na,FeGeSe4
Na,CoHfTe,
K,PdTiSe,
K,AISbO,4
Li,PtSiSe,
K,CoSnSe,
Li,MgSnSe,
K,AgCrSe,
Na,NiCrSe,
Na,CoTiSey
Na,ZnCrSey
K,FeCSey
Na,FeTiSey
Li,NiTiSe,
K,PtZrS,
Na,MgSnSe,
Li,MgCSe,
K,FeSnSe,
Na,NiTiSe,4
Na,PtTiS,
Li,MgTiSes

Ag,PdHfS,
Na,AlSbSe,
Na,GaSbSe,
K,AlISbSey
Li,NaNbTe,
K,AISbS,
K,InSbSe,
K,;MgTiTe,
Mg,FeNiS,
Fe,LiInOy4
Ag,CoCS4
Mg,FeCoS,
AgNiCSy
Co,KAuO,
Li,KCrTey
Na,LiCrTey
Ag,MgSiSey
Agr,CoCOy
Ag,FeCOy4
Pd,NaAlS,
Na,AuSbSe,
Ag,PdZrOy4
Na,PdSiTe,
AgoNiCOy
Li,MgZrTe,
Pd,;MgNiOy4
Ag,CoHfS,
K,GaSbS,
Ag,FeHfS,

Fe,CoNiO,
Ag,AllnS,
Li,PtTiTe,
Co,FeNiOy
Pd,FeZnS,
Fe,KInS,
Na,/Z/nZrTe,
Na,MgGeTe,
Na,AlGaTey
K,ZnCTe,
Fe,KGaO4
Pd,CoZnS,
Ag,FeHfSe,
Pd,LiAuOy,
Pd,MgZnSe,
Agr,ZnZr0y
Pd;NiZnS,
Ag,CoHfSe,
Li,AgNbTe,
K,ZnTiTe,
Pd,KGaO4
Ag,MgCSe,
Fe,NaGaOy
Fe,LiGaOy
Zn,CoNiS,
Ag,KNbTe,
Zn,NaAlS,
Na,PtHfTe,
Fe,LiGaS,

Zn,KInS,
Ag,FeCrSey
Pd,FeNiSe,
Ag,NiCrSey
Co,NaGaO,
Ag,ZnHfO,
AgyNaMoTey
Li,NiCTey
Pt,CoNiS,
Li,FeCTe,
Fe,MgNiTe,
Li,CoCTey
Zn,NalnS,
Li,CoSiTey
Co,MgFeTe,
Ag,LiNbTe,
Fe,NaAlSe,
Mg,NaGaO,
Ni,KAuSe,
Zn,KAlSe,
Fe,KAlSe,
Mg,KGaOy4
Pt,FeNiS,
AgyNaNbTe,
Na,ZnSnTey
Mg,FeCoTe,
Ni,MgFeSe,
Co,MgNiSey
Co,KGaO,




Ag,KMoS,
K,ZnTiSey
K,ZnSnSe,
Li,GalnSe,
Na,PdSnSe,
Na,MgCSe,
Na,AuAlSey
K,GaSbO,4
Na,PtCSey
Na,PtSiSe,
Na,GalnSey
Li,AuGaSe,
Na,InSbO,
Li,MgHfTe,
K,PtTiS,
Na,NiSnSey
Li,PtHfSe,
Ag,MgSiS,
Li,PtGeSe,
Na,PdHfTe,
Li,NiSnSe,
Ag,NaMoS,
Li,FeSnSe,
Li,AISbS,
K,;NaCrTey
Na,KNbTe,
Ag,KNbS,
Na,FeSnSey
K,LiNbTey

Pd,AgGaO,
Ag,PdGeOy
Fe,KInOy4
Fe,NaAuS,
Pd,;MgCoO,
Mg,CoNiO4
Ag,PdCrS,
Mg,FeNiO4
AgoNiSiO4
Mg,FeCoO4
Pd,MgFeO,
Ag,CoSiOy4
K,GaSbSe,
Li,GaSbSey
AgyFeSiOy
AgrMgCrO,
Ag,PdTiS,
Ag,PdTiO4
Pd,AgAlSe,
K,ZnGeTey
Pd,NaGaS;,
K,;MgSnTe,
Fe,MgCoS,
Co,MgFeO,
Mg,FePdSe,
Co,LiAuSe,
Mg,AgGaSe,
Pd,FeNiO4
Pd,FeZnO,

Fe,MgZnOy4
Ag,PdHfSe,
Ag,FeGeS,
Ag,NiHfSe,
Fe,KAlO,
Ag,ZnHfSe,
Zn,FeNiS,
Mg,KAIS,
Ni,CoZnS,
Pd;NaGaSe,
Zn,FeCoS,
Zn,MgPdSe,
Co,NiZnS,
Ni,FeZnS,
K,;AulnTey
Co,NaAlO,
Ag,PdCSe,
Li,PdZrTe,
Mg,KGaS,
Fe,NiZnSy
CoyFeZnS,
Pd,NaGaO,
Li,ZnZ1Te,
AgoNiGeS,
Pd,LiAlSe,
Ag,CoGeS,
Fe,LiAlO,
Mg,AgInS,
Fe,CoZnS,

Na,ZnTiTe,
Mg,FeNiTe,
Pd,FeZnSe,
Zn,NaAlOy
Pd,CoNiSe,
Co,NalnO4
Fe,NaSbS,
Na,ZnCTe,
Fe,KAlITe,
Ni,MgCoSe,
Ni,LiAuSe,
Co,PdPtS,
Zn,LiGa0,
Fe,PtZnS,
Ni,CoPtS,
Ni,NaAuSey
Li,NiSiTe,
Pt,KAuS,
Pd,KAuS,
Co,KInOy4
Pd,FePtS,
Fe,CoPdSe,
Fe,AgAuS,
Pd,CoPtS,
AgrMgZrTey
Pd,AgGaSe,
Ag,PdGeSey
Fe,NiPdSe,
Co,NaGaSey

10




Li,CoSnSe4
Li,PtSnSe,
Li,AulnSe,
Na,PtHfSe,
Ag,MgH{S,
Na,CoSnSey
Li,PdSnSe,
Na,AlISbS,
K,AuAlSe,
Ag,KCrS,
K,PtSiSey
K;,;NiHfTe,
Li,GaSbS,
K;LiMoTe,
K,ZnHfTe,
Ag,MgZrS,
K,PtCSey
K,CoHfTey
K,PdH{Te,
K,InSbO,
K,FeHfTe,
Na,PtSnSe,
Na,ZnHfTe,
Li,ZnTiSe,
Na,AulnSey
Na,ZnTiSe,
Na,KMoTey
Na,PtGeSe,
Na,AuGaSe,

Mg,CoPdSe,
AgyNiCrOy4
Fe,LilnS,
Mg,PdZnSe,
Mg,NiPdSe,
Pd,CoZnOy
Mg,AgAlSe,
Fe,MgNiO,
K,PtZrSey
Ni,MgFeS,
Pd,;MgZn0O,
Pd,;NiZnOy
Co,NaAuO,
Agr,ZnCrOy4
Pd,LiGaS,
Fe,MgNiS,
Ag,PdSiSe,
Co,MgNiS,
Ni;MgCoS,4
Pd,LiAlO,4
Na,FeZrTe,
Na,NiZrTe,
Na,CoSiTey
Na,NiSiTey
Pd,KAIS,
Pd,CoNiOy4
K>ZnZrTe,
Na,CoZrTe,
Ag,MgHfO,

Co,KInSe,
Li,AgMoTe,
Na,AllnTe,
Co,NalnSey
Co,MgZnOy,
Na,MgTiTe,
Li,FeSnTe,
Fe,NaAlO,
Li,NiZrTe,
Co,NalnS,
Zn,AgGaS,
Li,PdTiTe,
Zn,KGaS,
Li,AllnTe,
Ag,FeCSey
Li,PdCrTe,
Zn,NaGaS,
Co,LiAlS,
Ni,KInS,
Mg,FeZnSe,
Li,AgCrTey
Mg,CoNiSey
Zn,LiGaS,
Li,FeZrTe,
Fe,KSbS,
Li,PdSiTe,
Ni,LiAIS,
Li,CoSnTey
Mg,FeNiSe,

Ni,FePtS,
Pd,NaAuS,
Co,FePdSe,
Ag,FeGeSe,
Ag,CoGeSey
Mg,NalnSe,4
Mg,AglInSey
Pd,CoZnSe,
Co,MgZnSe,
Co,NiPtS,
Pt,FePdS,
Pd,;NiZnSey
Fe,MgPdTe,
Pt,FeCoS,
Fe,LiGaSe,
Ni,FePdSe,
Mg,KInS,
Co,Li1GaSe,
Zn,KAIO,
Mg,FePdTe,
Mg,NaAlSe,
Fe,NaGaSe,
Zn,LiInS,
Co,NiPdSe,
Li,ZnTiTe,
Pd,KSbS,
Ag,NiTiSe,
Ni,NaAlSey
Ag,FeTiSe,

11




AgyNaMoSey
Li,ZnSnSe,
Agr,NaNbS,
K,PtHfSe,
Ag,KMoO,4
Agr,NaCrS,y
KoMgZrTe,
K,ZnSiTe,
Li,InSbS,
Li,NiHfTe,
K,AulnSe,
Ag,KCrSey
Ag,LiMoS,
Ag,KNbO,
Li,FeHfTe,
K,PtSnSe,
Li,CoHfTe,
Zn,MgPdO,
Li,KNbTe,4
Na,LiNbTe,4

Fe,MgCoOy4
Co,MgFeS,
Co,L1Au0y,
Na,FeSiTe,
Co,FePdS,
Fe,NiPdS,
K,AgNbTe,
Ni FePdS,
Pd;NaAlO,
Co,NiPdS,
Ag,PdZrS,
K,CoZrTey
K,NiZrTey
Na,AgNbTey
K,PdZrTe,
K,AgMoTe,
AgoNiZrS,
Ag,CoZrSy
Fe,AgAlSe,
Ag)ZnCS,

Mg,FeCoSey
Na,AulnTey
Na,PtSnTe,
Ni,NalnS,
Ag,CoCSey
Li,MgSnTe,
Li,ZnSiTe,
Mg,CoZnSe,
Mg,NiZnSe,
Mg,LiAlS,
Ni;MgZnOy4
Pd,LiInS,
AgyNiCSey
NiLiAlO,4
Zn,MgFeOy4
Li,NiSnTey
Li,CoZrTe,
Fe,NalnSey
Pd,LiGaSe,
Li,MgGeTe,

Zn,MgFeSe,
Ag,PtHfS,
Ag,CoTiSeqy
Pd,KInOy4
Ag,NiGeSe,
Ni,LiInSe,4
Fe,KAuTey
Ni,NalnSe,
Pt;NaAuSe,
Ni,KAISe,
Pd,NaAuSe,
Pd;NalnO,
Pt,KAuSe,
Ni,MgZnSe,
Fe,LiSbS,
Fe,PdZnSey
Pt;NaAuS,
Fe,AgAlTe,
Pd,LiAuSe,
Ag,GalnS,




Supplementary Figures

mean_SpaceGroupNumber

& Al
most_CovalentRadius

max_MendelesvNuIber
min_CovalentRacius

min_AtomicWaight
mean MendeleevNumber

dev_Nfvalence
max_Row

max_Melting

] SEESZEESES888838¢888 BESECEY S EE RS R R s A s RSB RN EEEE 882 EEEGnT

‘E"E%?Ei555‘595‘35‘5;"%?%55555%555?25'5‘5.‘&5"1%5%555;@5:%&3%"35555555%%f‘ggg‘éEE‘QEEEEEEEEEEE‘Egiigié‘%gééégg

e P e e R e R e e E R L e A R EEE L L P

é%%i'i'“ézwgc'i_"sEséﬁg'a.Engg%z.z\zE_’_"E:‘%E:'ﬁc“%?i"ﬁ%ﬂnmgw%%EEEEg%%33E5Et'§.’.z‘z.z‘z‘z.§§§§g§,';E‘E‘E‘E‘E.'gi ===
EvTefgsg® sz " (ot Bpe ES2B2FE [y URCRC LY mTE hEmES weee I EER8 8 E

FHSHE I L R E e P S P L H S R EE PR EAT TR L |

228 BE FO08 FLUETEGRESFET RS TR CdEc uguugsﬁmmuummuggl 5L BEEE NEESIgEL Tced bl

g37 E g8 2= =¢ OB JfE E2 2 N EHEREZTUMMLMNGIEZ E2TiZ E EREL H E

oty H o WE EE T | H §§gv§55§wmm E5g oy % E

5‘5‘? E E E g H § EE 'E E‘éls H ;'§ E

EEE g E SE g E

3 2 8 g g g z g g

k= =3 o =4 T

Fig. S1. The Person correlation heat map of the initial 145 feature descriptors. The
numbers in the heat map represent the correlations among these features. Yellow
represents positive correlations, and purple represents negative correlations. The
features with an absolute correlation value greater than 0.8 and low rank of importance
were deleted.
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Fig. S2. Validation set fitting results of the bandgaps predicted by ML and real DFT
calculations searched by literatures.
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Fig. S3. DFT calculation results for Ag,InGaS,. (a) The electronic band structure
calculated with HSE and (b) the Projected density of states for Ag,InGaS,.
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Fig. S4. DFT calculation results for Ag,ZnSnS,. (a) The electronic band structure

calculated with HSE and (b) the Projected density of states for Ag,ZnSnS,.
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Fig. S5. DFT calculation results for AgZn,GaS,. (a) The electronic band structure

calculated with HSE and (b) the Projected density of states for AgZn,GaS,.
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Fig. S6. DFT calculation results for AgZn,;InS,. (a) The electronic band structure
calculated with HSE and (b) the Projected density of states for AgZn,InS,.

0 al,,, EXCITED 0 bl ground state
4.5 - STATE 5.0 excited state
4.0- 4.5

o 4.0

% 3.5 __ 35

2 3.0 S 30

> 2.5 by

= 2

g =05 o 2.0

C 1.5+ q:, 1.5

1.0 1 w 1.0 4

GROUND
0.5 0.5 -
0.0 4 STATE 0.0 y
'0'5 1 1 1 1 1 1 1 '0-5 ] 1 ] i : 1 1 1
-0.09-0.06-0.030.00 0.03 0.06 0.09 -0.09 -0.06 -0.03 0.00 0.03 0.06 0.09
Configuration i I
1 cl g 0 di Configuration
5.0 - 5.0
45 4.5-
4.0 - A __ 4.0
— 3.5- S 3.5
> 3.0- 230-
= 2.5 2.5
g 2.0 - G 20-
c 1.5 w 1.5
w10 1.0
0.5 - 0.5
0.0 - ' : 0.0
0.5 0.5

-0.09 -0.06 -0.03 0.00 0.03 0.06 0.0
Configuration

T T 1 i ‘I T 1
-0.09 -0.06 -0.03 0.00 0.03 0.06 0.09
Configuration

Fig. S7. The configuration coordinate diagram describing the luminescence center of
(a) Ag2InGaS4, (b) Ag,ZnSnS,, (c) AgZn,GaS,, (d) AgZn,InS,.
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