nature SUPPLEMENTARY INFORMATION

https://doi.org/10.1038/s41586-019-0937-5

In the format provided by the authors and unedited.

Comprehensive search for topological
materials using symmetry indicators

Feng Tang"?, Hoi Chun Po>*, Ashvin Vishwanath? & Xiangang Wanb2*

INational Laboratory of Solid State Microstructures and School of Physics, Nanjing University, Nanjing, China. 2Collaborative Innovation Center of Advanced Microstructures, Nanjing University,
Nanjing, China. 3Department of Physics, Harvard University, Cambridge, MA, USA. “Department of Physics, Massachusetts Institute of Technology, Cambridge, MA, USA. *e-mail: xgwan@nju.edu.cn

N AT UR E | www.nature.com/nature


https://doi.org/10.1038/s41586-019-0937-5
mailto:xgwan@nju.edu.cn
https://doi.org/10.1038/s41586-019-0937-5

Supplementary Information For “Comprehensive search for topological materials
using symmetry indicators”

Feng Tang,!*2 Hoi Chun Po,*% Ashvin Vishwanath,® and Xiangang Wan!:2: *

! National Laboratory of Solid State Microstructures and School of Physics, Nanjing University, Nanjing 210093, China
2 Collaborative Innovation Center of Advanced Microstructures, Nanjing University, Nanjing 210093, China
3 Department of Physics, Harvard University, Cambridge, MA 02138, USA
4 Department of Physics, Massachusetts Institute of Technology, Cambridge, MA 02139, USA

CONTENTS

1. Efficient topological materials screening 0
II. Towards ideal topological insulators and topological crystalline insulators 2
III. Topological (semi-)metals 5
IV. All of the predicted topological materials 9
V. AI basis vectors for 230 space groups 53
VI. Website for band structures 146
References 146

I. EFFICIENT TOPOLOGICAL MATERIALS SCREENING

Our method of topological materials is based on the symmetry indicators [1], and it is highly efficient as we only
need to calculate an expansion with respect to the atomic insulator basis (AIB). The 230 AIBs are explicitly shown
for the 230 space groups (SGs) in Sec. V of this supplementary material. As shown in Sec. V, each group owns a fixed
number (day) of AIB vectors (denoted as a;) which are all integer-valued and may have a common factor (CF). We
denote the CF of a; by C;. For the meaning of each row, v is the total number of the bands and ny ; is the number of
occurrences for the ith irreducible representation of the symmetry group of the high symmetry point k . We arrange
the AIB vectors, i.e., aj,aq,...in the order of ascending CFs. The last AIB vector with the largest CF is the so-called
strong AIB vector. In ab initio calculations, we only need to use the eigen-states at all the high symmetry points, and
obtain ny ; for the v, bands (v, is the total number of the valence electrons in the primitive unit cell). We thus obtain
a vector n = (Ve, My 1, My, 2, -+ s Mg 15 - - )7 and then we only need to compute a collection of expansion coefficients

n:qui =Aqg=q=A"'n, (1)

where the i column of A is just a;, and A~! denotes the pseudo-inverse of A. The topological property of the
material can be diagnosed simply by inspecting the coefficients ¢;. There are three cases: (1) g; are all integers,
implying the material could be an atomic insulator; (2) some ¢; are fractions while ¢;C; are all integers, which implies
all compatibility relations are satisfied and a continuous gap could be found at all high-symmetry points, lines, and
planes; (3) Neither (1) nor (2) is true, which means there must be a band degeneracy at some high-symmetry points
or lines.

Case (2) is the relevant case for the search of insulating topological materials. The possible sub-cases are:
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(i) for centrosymmetric SGs, let Cs be the largest CF and ¢s be the expansion coefficient with respect to the
corresponding AIB. Then if ¢,Cs mod Cj is an odd number, we obtain a (strong) topological insulator (TT).
Otherwise, we obtain a topological crystalline insulator (TCI);

(ii) for S4 symmetric noncentrosymmetric SGs one finds Cy = 2. For case 2, ¢;Cs mod 2 must be 1, which
corresponds to a strong TT if it is not a Weyl semimetal (WSM);

(iii) for C5 and mirror symmetric noncentrosymmetric SGs with Cs = 3, ¢;Cs mod 3 =1 or 2 corresponds to a
mirror Chern, strong and/ or a weak topological insulator if it is not a WSM.

Thus, from the CFs, we can assign an Abelian group Xgs = Z; X Zj41 X ... X Zg,, where j denotes the first AIB
vector whose CF is larger than 1. We use the results of ,,, = ¢,,C;, mod C,, as the value in the factor group Z,,
where m = 7,5 +1,...,dar. They are written in the form of (r;,7;41,...,7a,,) which is called SI and can be used as
a fast diagnosis of topological materials.

Note that, while a nonzero SI guarantees the existence of nontrivial band topology, generally it does not uniquely
determine the precise topological phase of the system [1, 3]. Nonetheless, for almost all cases one can distinguish
between a strong TI and a TCI using only the SI. The only exception to this concerns noncentrosymmetric SGs
with both a mirror together with a C3 rotation about the axis normal to the mirror plane (i.e., the SG contains 6
rotoinversion, but not Cg rotation), as we discussed above in the sub-case (iii) of case (2). Here is a complete list
of such §Gs: 174, 187, 188, 189, and 190. For these SGs, materials listed in the table of TCIs might in fact be a
strong TI. As an example, the strong TT AgAsCa [4] in SG 189 has SI (1,1) € Z3 x Z3, and is listed under Table II
for TCIs.



We list all the relatively good topological insulators found in our search by GGA calculations in the following table.
The structure references are provided after the names of these materials. Through a further checking by the MBJ
calculations, if the GGA calculations predicted band topology is maintained, we print the material name in blue.
While in some cases, the MBJ calculations, however, predict a TCI phase, we print the name in red. For the materials
whose names are in black, the MBJ calculations mostly predict a trivial insulator though they are predicted as TIs

I1I.

TOWARDS IDEAL TOPOLOGICAL INSULATORS AND TOPOLOGICAL CRYSTALLINE
INSULATORS

by GGA calculations. In very few cases, the MBJ calculations predict a (semi-)metal phase.
Part 1 of Table I:

TABLE I. The list of 241 TIs with relatively clean Fermi surfaces discovered by GGA calculations: when the MBJ calculation
doesn’t change the band topology predicted by GGA calculations, we print the material in blue, while the red color means
that the MBJ calculation results in a topological crystalline phase. Note that the elements in a compound are arranged in the

alphabetical order, e.g., CaAss is listed as AszCa.

SG XBs Topological insulators

2 73 x Za | AgaF5[5],As3Cal6, 7],As3Sr[8, 9],Ag04S[10],Brs W[11],CaMosSs[12],CaP3[9, 13]

11 Z% X Ly BBeL1[14],CaSbg[15},GerPd[16],Hde[17},MOQS3[18],NbQSed[IQ],SesTag[w, 20]
Ag4K2S€3 [21],A12GQ4SI‘3 [22},A18M03 [23],A53Ba[9, 24],ASgSI'[9, 25},Au2P3[26],BaSb3 [27}

12 Z2 < 7 Baszszg [28], BaQHg3014Pd7[29],BagLi4Sng [30],B21TL1 [31], Ba11Bi14Cdg [32},Bi2Pb386 [33}

2 4 Bi4Pb7Se13[34]7B1“4C8212Pd[35},NbQPdS5[36},Nb2Pd86 [37],Nb2PdSeG [37],P38r[38}

,PdSesTaz[37],PtSer Tas[39]

14 Zz X Z4 Ag2T6[40, 41]7A111/1L1[42],B283[43},BaNb206[44]

15 ZQ X Z4 MOP4 [45]705T13 [46]

51 | 73 xZs | AlPt2[47], AulTes[48], AusRb2TI1[49]

55 Zz X Z4 Bi@IIlQSr5[50]

58 m BioHf[51],S2Ti[52]

59 Zg X Z4 Agng[53], AHCS3Pb4[54], AuPb4Rb3 [54], AuRb38n4[54]

60 Z4 Auzpb[55], OQPb[56]
AsCdNal[57],Asz Hf[58],As2 Zr[59, 60],BasPb[61],Ba,Si[62, 63],CaszGe0[64],CdGeSr[65],CdNaSb[66,
67],FSeY|[68]
GeHfPt[69, 70],GeMoZr[71],GePdZr[72, 73],GePtZr[73, 74],GeZr[75],GezInLiSr2[76],GeaMo[77]

62 Za GeoW([78], HINbP[79],HfP[80],HfSi[81],NNa3[82],N5Tas[83],PPtSc[73, 84]
P2Zr[85],P2Ti[86],PbSr2[87, 88],PdSiTi[73, 89],PdSiZr[75],PtSiTi[73, 74],PtSiZr[73, 90],Sb2SrZn[91,
92],SiSr[93],SiTi[94],SiZr[94]
AlLaPt[95],AuLa[95],GaLaPd[96],GaLaPt[96],GaLuPd[96],LaPPt[97]
AgS3Ta[98],AIBMo[99],AIBW[99], Al,BaSi»[100], AuClTe;[101], B;WY3[102],CaSi [103]

63 Lo X Za Ga[104],GeNa2Zn[105], HfPd[106],HfTe5[107, 108],Te5Zr[107, 108]
AlLa[109],GaLa[110],GaLu[111],LiLuSn,[112]

64 Lo X Za As[113], C2B2Mg[114]

65 73 X 7y AgsTesT1[115],BazGey[116],A1B4Lu[117],LaSn,[118]

69 | 7Z3xZs |BexZn[119]

71 Zo x Zs | AsTeTi[120],BroCasSi[121]

72 ZQ X Z4 BI‘QHg504[122]

87 Zo X Zs Hf5Te[123],SesTis[124], TeaZr5[125]

121 Zo AgyS4SnZn[126]

122 Zo As;CdGe[127],As2CdSn[128],As2SnZn[129],CdSb2Sn[130]

123|Zo x Z4 x Zs | BaGesMga[131],CINay[132],C1Naz[132]

127| Za X Zs B4Y[133],CsIsSn[134, 135], Pt3Si[136],B4La[137],B4Lu[138]

129 Lo X Za HfSb2[139]

136 Zs AgsCsSes[140],Ags CsTes[141]

139|  Zy x Zs Ago7Zr[142],BaCd2Ge2[143], BaGeaMga[144]

CaGesZn2[144],Cda GeoSr[145],GeaSrZn [146],InPds [147],Pd, Ti[148)]
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140

ZQXZg

Hf,Si[149],SiZr2[150],Sbo Ti[151],515Sr5 [ 152],SnaSr5[153]

164

Z2><Z4

Ag20[154],A52Ge5Teg[155],AS4GeTe7[156],BaSn2[157, 158},]36[159],BizLigY[lGO],BigMgg [161, 162]
BiszQSes[163, 164]7Bi4SnTe7[165],CNb2[166]7CT32[167]7CGK2N6P'CSG[168]706N6PtRb286 [168]
CaGeg[169, 170],CaSi2[170, 171],GeSb4Te7[172],GeQSr[170, 173],PdT€2[174, 175],PtTeg[176,
177],Sb2T62[178],SiT62 [179]

166

ZQXZ4

ClgNazTi3[180],A110Ba7[181],AS[182],ASQC&G8.2[183]

ASQGG4T€7[184},ASQSHQSf[lSE), 186],B12G6T64[187, 188], BingTe4[189],Bi2SeTeg[190, 191],B12863[192,
193],BizTe3[193, 194]

BisPbTe10[194],0S2Tas [195],CY2[196],Cs Tis[197]

CaGe2[198],CaSi2[199, 200],GaGeTe[201]

GaP[202],In2Tes[203]

N2 W|[204],Sb[205],SbTea T1[206, 207],SbaSeTe2[208, 209)

SngnTe4[210, 211},Sb2T63[193, 212],SbsTe3[213},Sb48T69[213]

ClLa[214]

191

Ze X L2

B,Sr[215],BaSiz[216],CaSis[217], Ti[218]

193

ZIQ

Pb3 Tle5 [2 19]

194

AIN3T14[220], Al H[221],C2 Al Ta[222], Cap IN[223]
MgPo[224],SiSr2[225]

216

Lo

AgKO[226],AgNaO[226],AgORDb[226], HgS[227],InN[228],NTI [229]

221

Z4 XZS

AISc[230],ATY[231],B6 Ca[232],B6St[232], BeTi[233]
Br3CsGe[234],BrsCsPb[235],CsI3Sn[236]
PbSe[237]

223

2Ly

BiNb3[238],Nb3Sb[239],SbTas[240, 241]

225

Ls

BiY[242],CZr[243], Li,MgSi[244] N, Pd[245], AsLa[246, 247],BiLa[246, 247],BiLu[248]
LaP[247, 249],LaSb[247, 250]

227

CTi2[251],5¢[252]




We list all the relatively good topological crystalline insulators found in our database topological materials searches
by GGA calculations in the following table. We give all the structure references behind the names of these materials.
Through a further checking by the MBJ calculations, if the GGA calculations predicted band topology is maintained,
we print the material name in blue. While in some cases, the MBJ calculations, however, predict a TI phase, we
print the name in red. For the materials whose names are in black, the MBJ calculations mostly predict a trivial
insulator though they are predicted as TCIs by GGA calculations. In very few cases, the MBJ calculations predict a
(semi-)metal phase.

SG XBs Topological crystalline insulators

2 73 x Zs | CsHg[253]

11 73 X 7y BaShs[254],MoTe2[255],Sb2Sr[256],Ses Ta[257, 258]
A14C151Z1‘12[259],A14Na4P1281‘8[260],A52Nb[261, 262],A52Ta[262, 263}7AS31\/102 [264],A83W2 [265]

12 73 x Zy AsyBasZna[266],BagCd2Sba[267],BiBr[268],BiHf» [269],Bi I Te[270, 271],CdK¢Pbs[272],Cl1Zr [273]
CISNSC5[274},NbPQ[275},Nbsz[276],8[)2Ta[2777 278},Se4Ti3[279},TagTeg[QBO],,GegRe[281]

14 | Zo x Zs | LaSbSe[282],AsSY[283],LaSbSe[282]

51| 73 x7Z, | GaPt2[284]

55 ZQ X Z4 Ca5GaQSb6 [285]

58 Za BizRbS5[286]

59 Zo X 7y BrNTi[287]

62 Zas HgSr3[288],LaSbTe[289]
BaGe[290],BaSi[291], BaSn[292],BaPb[293],BasPbs5[294],Ca2InN[295],BasCd2FSbs[296], CaGe[297],CaSn

63 Zo X 7Ly [298]
Cd2FSbsSr5[299],PbSr[300],SnSr[301],AlGeLu[302],Laz Li2Siz[303],Ges Las Liz[304]

64 Zo X Za CasGa2N4[305],Li[306]

69 | 73 xZs | GegLiaSr4[307]

71 ZQ X Z4 B33B14Li4 [308],Ba3Li4Sb4 [308]

87 Zz X Zg Au4Ti[309]

88 Za 04PbPd»[310]

123 ZQ X Z4 X Zg ASSCSZIM [311],A83szn4 [311],Pd381’1[312]

120| 7, x 74 AsGeNb[313],GeHfS[314, 315],GeHfSe[314, 315],GeHfTe[314, 315],GeNbSb[316],GeSZr [317]
GeSeZr([314],HfSSi[314, 315],HfSeSi[314, 315],08iZr[314],SSiZr[318],SeSiZr[318],SiTeZr[318],SnTeZr[318]

137 Za BasLiN[319]

139| 7, x Zs AsBay[320],AsCasz[321]
BagBi[322],BaQSb[323],BiSr2 [323],Bi2FQOSr2Tig[324],Br2Ca381 [325],SbSr2 [326]

140 Zo X Zg Bi[327],GePt3 [328]

148 ZQ X Z4 MOgS4[329}

164| Zo X Za BaSi»[330],BiTe[331],BioPbaTe5[332, 333], BiaSez[334],BizSTe2[335], TeaZr[336]
AsNaTeyZr2[337],As3Cd4K[338]

166 ZQ % Z4 AS3Cd4Na[338]7AS3Cd4Rb[338},Bi[339],Bi4S€3 [3407 341},Bi8869 [342],BrZr[343],CNbQSQ[344]
ClZr[273],Hg[345],P[346]
BrLa[347]

187 Zs X Zs CHI[348],InNbSe2[349, 350],NY[351]
AgAsCal4, 352],AgCaPl[4, 353

189 Zs X Zs GeLiY[3[54],As£uPd[355[] ]

191 ZG X Zlg BQZI‘[356]

193 Z12 PngZI‘5 [357]

194 Z12 AsHgK][358, 359],C[360],CdNa2Sn[361], HgKSb[359, 362],SnTiz[363]

221| 7y x Zs BasOPb[364, 365],CaPd[366],CasGeO[364, 365],CasOPb[365, 367],CazOSn[364],NTizT1[368]
NY[369],0PbSr3[364, 365],PbPt3[370],Pt3Sn[371]

2925 Zs AsSc[372],AuzInSc[373],AuzInY|[374],Ba[375],Bils[376],BiSc[377]
CPt[378],Cal205],SSn[379],SbSc[380],SeSn[381], SnTe[382, 383],LuSb[384]

227 Zy S2Ti[385]

TABLE II. The list of 142 TCIs with clean Fermi surfaces discovered by GGA calculations where the color blue denotes that
the MBJ calculation doesn’t change the band topology while the red color means that the MBJ calculation results in a strong
insulator. Note that the elements in a compound are arranged in the alphabetical order, e.g., TiS2 is listed as SoTi.




We further highlight a few exceptionally promising candidates which have a full band gap larger than or equal to
room temperature, i.e., > 25 meV. They are listed in Table III. Importantly, this list of materials demonstrates a large
chemical and structural diversity, which will hopefully provide new topological materials classes that do not suffer
from the practical limitations of growing high-quality, insulating samples of the famous BisSes family for strong TI
materials [386-388] and the SnTe family for TCIs [389, 390].

In addition to the TTs and TCIs highlighted in Table III, there are also many TTIs/TCIs with sizable direct band gap
and small Fermi pockets in Tables I and II. Despite lacking full band gaps, they nonetheless have relatively large direct
continuous gaps throughout the Brillouin zone (BZ). Therefore, these TIs/TClIs might also display robust topological
features, and depending on the elements involved they could be favorable for certain specific applications. We believe
these compounds also deserve future research attention.

Material name (space group)|Prediction (Method) |Full band gap
SbaSr (SG11) TI (MBJ) 120 meV
Al;GeySr3(5G12) TI (MBJ) 26 meV
Ba11Bi14Cdg (Sglz) TI (MBJ) 34 meV
O2Pb (5G60) TI (GGA) 40 meV
AsCdNa (SG62) TI (GGA) 87 meV
BryCasSi (SG71) TI (GGA) 50 meV
AgsCsSes (SG136) TI (GGA) 40 meV
AgsCsTes (5G136) TI (GGA) 46 meV
CsK2NgPtSs (5G164) TI (GGA) 50 meV
CeNgRboPtSg (SQ164) TI (GGA) 55 meV
AssSnySr (5G166) TI (GGA) 30 meV
GaGeTe (5G166) TI (GGA) 25 meV
HgS(SG216) TT (GGA) 150 meV
BiyPhyTe; (SG164) TCI (MBJ) 40 meV
BixSez (5G164) TCI (MBJ) 25 meV

TABLE III. Good TI or TCI candidates with band gap larger than or equal to 25 meV. We give both the topological predictions
together with the method used (GGA or MBJ) and the corresponding full band gaps. For comparison, the band gap for the
strong TI BisSes is 258 meV (GGA) and that for the TCI SnTe is 234 meV (GGA). Note that the elements in a compound
are arranged in the alphabetical order, e.g., Sr3(AlGez)2 is listed as AloGesSrs.

III. TOPOLOGICAL (SEMI-)METALS

We list all the relatively good topological (semi-)metals found in our database topological materials search by GGA
calculations in the following table. Each material belongs to a specialized SG, and we give all the structure references
behind each the name.

Part 1 of Table IV:



TABLE IV. The list of 692 topological (semi-)metals with relatively clean Fermi surfaces discovered based on the GGA
calculations: Note that the elements in a compound are arranged in the alphabetical order, e.g., CdsAs; is listed as AsoCds.
SG Topological (semi-)metals

11 | BrgTeW([391],CBrHgNS[392],Li7Sn3[393],Mo02S2Sb[394]

15 | BalsLa[395]

51 | AuCd[396],AuTi[397]

52 | Ag2Bi03[398],Bi3Sr2[399]

57 | AlCaPd[406], BiK2Sn[407]

58 | CeoK[408]

59 | AgzSn[409]

60 | F4NaTi[410],02Re[411]

61 | AgF,[412]

AgAuF7[413],AgF3K[414],AlPt2[415]

Blgcas[416],]31381‘5[417],0&58})3[418]

62 | GeNbsTes[419],GePd2Y[420],N3Nba[421],NbsSi[422]

PdSbZr[423],SiTas Teg[423],AuLus [424],GeLa[425],GeLaPd2 [425],GeLuPd2[426],LuPd»Si[427], LuPt[428],
LuPt,Si[429]

AgCal430], AuCal431], BiZr[432], GazPdSr[433], GasZr3[434], GeSc[435], GeY[436],
63 | HiSb[437],K304Pd2[438],K304Pt2[439],K4P35[440, 441], NsNaTag[442],PdY[443],SiY[444],
Sr3T15[445],LuSi[446],Al¢Re[447]

64 | AgCsoF4[448],Au19Caqlns[449],Bi[450, 451],LaSha[452]

65 C7R€28€5 453],G610La.7Lig [454]

71 | ReSiz[455
74 | AgoLal456],AusLal456],InoLa[457]

87 Ba91n4[458],In4Pd17Se4[459],Ptqug[460}, Pt12815[461]

88 A121Pt8[462],CSFO3S[463],G68PC121[464],LaO4Pd2[465]

AgPPt5[466],AIPPt5[466],AsInPd5[467],AsPds T1[468]
AsPt5T1[468],AsaBaPd3[469],BaP;Pd2[470],CaPb[471]

CdPd[472],CdPd5Se[473],CdPt[474],CdsZr[475]
FKNb4Os5[476],HgPd[477],HgPds5Se[478],HgPt[479],Hg2Pt[479]

InPPd5[480],InPPt5[480],PPds T1[480],PPt5T1[480]
PdTi[481],PdsSeZn[482],SiSr[483],Sr[484],C2Re[485],AsLa[486],LaSb[487]
AlSCgSig[488],AuQCasz[489],AugInY2[490],B2Ta3[491]
B4W/[492],C2B2Y[493],GazMgSca[494],CasHga[495]

Gaszg [496},Ga2Ta3 [497],G62Hf3 [498],Hg28r3 [499, 500}

InPd2Y2 [501} ,In5 Ti2 [502] ,LiSiQYQ [503] ,PdeQYQ [504] ,N2R6[505]

129| AgMgSb[506],AsNbSi[507],AsSiTa[508], BaMgSi[509],BiKMg[510],GeTeZr[511], MoNTa[512]

130 AlMg4Sig[513],863T15[514]

131 | OPd[515]

136 | AINb2[516],AlTax[517],BiaMgO¢[518], O2Pb[519, 520],02Pd[521],02Pt[522],02Re[523]

137| AsyCds[524, 525],BizSe3[526]

Agz CaGez [527] 7Agz G€2 Sr[527] ,Agz Siz SI‘[528} ,Agg Sn2 SI‘[529] ,AlzBaSiz [530] ,Alszz SI‘[531] ,Alng[532]
AlgTa[533],A13Zr[534],A14Ba[535],Au4CaCd2 [536],BaBi4C1206[537],Ba1n4[538],BelgPd[539],B612Pt[539]

123

127

139) CaGaa[540],Car Sbio[541],GasNb[542, 543],GasTa[544],InaSr[545], PtsSb[546],82 Ti[547],Sb10Sr11 [548]
SioW[549],ZnZr2[550],AgzLu[551],AusLu[552]
AgCsF3[553],AgF3Rb[553],Aglns[554],AlZr2[555],AuSes T14[556],AuTl2[557],Aus Cds [558]
AU4IHQK[559],AU4IH2Rb[559}

BGesNbs[560],BMos [561],BTax[562],BTiz[563], BW2[564],Ba[565], BeTax [566], BisIn Pb[567]

140 Ca5Pt3[568],Ca58i3[569]

CsoInO4[570],GaHf2 [571],GaPts[572],GaZr2[573],Gas Pd[574],GeHf2 [575],GesMos [576]
GesNbs [577],Ges W5 [578],NbsSiSna [579]

NbsSis[580],PbsSrs [581],PdT2[582],SZr2[583)]

SigW5 [584} 7SI‘[E)85} 7Te;ng5 [586]

163| AlF4LiPd[587],FGaLiPd[588],Iny Pt3[539)]

AlClg [590] ,CSCQ [591] ,Cang [592} ,Casz an [593] ,CIQTi[594] ,HfTez [5957 596] ,Hg7K2 [597]

164) He.Rbs[597),0Ti2[598],Sba SrZn2 [599],Se2Ti [600]
Ban3 [601] 7Bel7Hf2 [602] ,B617Nb2 [603] 7]3617T&2 [602] ,GeTe[604, 605] 7Pb2Pd3SQ [606]

166| PP2PdsSe[607],Po[608],SbSn [609]
AgInSeg[610],A53NaZn4[611],Bi4Teg[612],CgAlsN4[613},Cd4KP3 [614],GeP3[615],InQSeg[616],Pd3862T12
[617},Ag4SbQSr[618]

167 Al5MO[619],CSgG&11[620],F3M0[621],F3Pd[6221,F3Ti[623},1n11K8 [624]

KsTl11[625],MogS11 Tl [626],NPd3 [627]




Part 2 of Table IV:

176

AnggFQUHfg [628] ,AnggFgoZI‘;g [628] ,AgMOgSG;g [629} ,AsNb3Te3 [630}
CsMo3S3[631],CsMosSes[632],CsMogsTes[633],InMozSe3[186, 634]

InMos Te3[186, 634],KMosS3[634],KMosSes[186, 634],KMogTe3[186, 635],LiMozSes[634]
MosNaSes[186, 634], MosNaTes[186, 634],MosRbS3[634], MosRbSes[634, 636]
MO3RbTe3 [637] 71\/[03 Seng[186, 634] ,MOG Seale [638] ,NbSeg [639]

186

HgPbSr[640],HgSnSr[640],CaHgSn[640],CaHgSn[640]

187

AgN[641],CLiNaO3[642],CMo[643],CPt[644],C Ta[644],CW[645]
InS,Ta[646],InSe>Ta[647], MoP[648], NNb[649],NPd[650],NW[651]
NZr[652],N2Pt[653],N2Ta[653],NbS[654],STa[655]

STi[656], TeZr[657]

188

T5LiSc[653]

189

ATHFP[659], AIPAY [660], AIPtZr[659], AL, Hf Pt[661], AsPd5 [139]
AulnY[662],GaPtZr[659],GePdSc[663],GePd; [664], GePt2 [665], InPdY [666]
InPtSc[667],InPtY[668],MgPdY[669],NTa[670], PATIY[671],PdYZn[672]
PdSi[673],PtSboZrs[674], Pt Si[675]

190

ATHIPt[676], AIPtZr[677],B4GasPto[678], GaHfPd[679],GaPtZr[680],LizSb[681],PdScSn[682]

191

AuyBal683],Aus K[684],Aus Rb[684],B2Mo[685],BaGaz[686],BaPd5[687],Be2H[688]
Bes HE[689], Bes Zr[690], CaGan [691],CaHg [692], HI[693] Hf, N3 Ta[694], Hg[695]
LiNNa[696],NNa3[697],NOTa[698],NTa[699], N3 TaTis [700],N5 TaZr[700],N4 Tax [699],S> Ti[701]

193

AgIn3 ZI‘5 [702] ,Angg ZI‘5 [703] ,Ang3 ZI‘5 [704] ,AlSng ZI‘5 [705] ,A13Hf5 [706]
A13Hf5N[707] ,A13Ta5 [708] ,Alg ZI‘5 [709} ,A14ZI‘5 [710}
AsPbsZr5[711],AsSbsZr5[712],AsSn3Zr5[713],As3Cas[714],As3Sr5[715]

BNb5 Si3 [716} 7BSI]3 Zr5 [71 7] ,Ba3N [718] ,Ba5Bi3 [719}

Ba5 Sb5 [719] ,BlgSI‘g, [720] ,CSb,er5 [72 1] 7CSI’I& Zr5 [722] ,Ca5 Sb5 [723} ,Cdeg Zr5 [724]
Cl3Ti[725, 726],Cl3Zr[726, 727],GaSnsZrs[728],GasHfsNb[729]

Ga3Nb5 [730] ,Ga38C5 [731} ,GagTa5 [732] 7Ga4Nb5 [733} ,Ga4Ti5 [734]

Ga4 Zl“5 [734] ,GePb3 ZI"5 [735] ,G63MO5 [736] ,G63Nb5 [737]

G63 SC5 [738] ,G63Ta5 [739] ,G63Y5 [740] ,Hﬂ3 [7417 742} ,Hf5 Sngn[743] ,Hf5Si3 [744]
Hf5 Sn3 [706] 7I‘Ifs Sn4 [745] ,Hg3 Mg5 [746] 7Ing'b [747]

I3Ti[748, 749],I3Zr[750],InPbsZrs[751],K3Nbg 21 [752]

MO5 Si3 [753} ,NSH3ZI‘5 [754] 7N¢3Nb5 [755] 7N6Ta5 [756}
NbsOPt3[757],NbsPSis[758],NbsSis [759],PPbs Zr5[760]

PSn3 ZI‘5 [76 1} ,P3Ti5 [762] 7Pb3 SbZI‘5 [763] ,Pb3 SCs [764]
PhsSeZrs[763],PbsSiZrs[763],PbsSnZrs[763],Pbs Y5 [765]

SSngI‘5 [766] ,SSng ZI"5 [767] ,SngiZI‘5 [768]

Sb3 SI“5 [769] 7Sb4ZI‘5 [768} ,SeSn3 ZI“5 [770] ,SiSngzrg, [770}

SigTa5 [771] ,SigY5 [772] ,SD4ZI“5 [745]

Part 3 of Table IV:




194

Ag|773],AgAsBa[773],AgAsSr[774],AgBaBi[775],AgBiCa[776],AgBiSr[777],AIPtTi[778],AlYZn[779]
A14Mg2 Zl’l3 [780] 71&15}3&4 [781] ,AsAuBa[782] 7zAxSHf['Yg?)]
AsPdSr[784],AsPtSr[785],AsZr[786],AuBaSbh[787],AuBiSr|787]
AuCaP[788],AuBaP[789],AuCaSb[788],AuKTe[790],AuNaTe[790],AuNasSn3[791],AuRbTe[792]
AuSbSr[793],AuSe[794],AuSn[795],B4Mo[796]

BaCdGe[797],BaGeZn[797],BaHgSn[797], AlTis[798]

BaPbZn[797],BaPt[799],BaS; Ta[800],BaSeszTa[800],BaSiZn[797],BaSn3[801],BaTl>[802]

BiNas[803, 804], BiRbs[805], BrsRbTi[806], BroNbsRbs[807]
Cal776],CaHgPb[797],CaHgSn[776],CaHg3[808]
CaNa4Sng[809],CaPbZn[776],CaPts[810],CaSnZn[776],CAN[811],CdS>Ta[812],ClsCsSc[813],Cls CsTi[814]
ClsRbTi[814], CsI5Ti[815]

GaTis[816],GaYZn[817],Gas Tag[818],GeMga[819], Hf, PSb[820], Hf,S[821], Hg3Sr[822], InMgs[823]
InMoS2[824],InTi3[825]

KSn»[826],LiT1[827],MgNaPb[828],MgNa2Sn[829], Mg2Si[830],Mg2Sn[831],NNb[832]

NPd[832] NPt[833],N2Pt[834],No Ta[834],NaT1[835],NbS, [836]

NbSe2[836],02(837],PSbTiz[838], PSbZr2[839], PTi[840],PbSrZn[841], PdTe[842]
PdsZr[843],PoSc[844],S5Ta[845], SbTi[846],Sc[847],Sr Tl [848]

B, Re[849], Be2Re[850],C2Re([851],NaRe[852], Re[853],AsLaPd[854]

205

AsGal[855],AsIn[855]

216

AgAlLi»[856],AgBiLi»[856, 857],AgMgSb[358],AgLiSb[856, 857],AlBi[859],AsIn[860],AsTI[861],AuBiCa
862]

AuBiLi»[863],AulnLi; [863], AuLiMgSn[864], AuPbY[865],BBi[861, 866],BiLiMg[867],CdLi» Pb[868],CdNasPH
[869]
CdPo[870],GaSb[871],GeInLi[872],GeTis[873], HgSe[874], PT1[875],Hg Te[876],InSb[860]
LiMgPdSb[877],LiMgPtSb [877],MoP[878],PoZn[879],CRe[880]

217

GesNaGPtg [881]

218

Angg 024Si6 [882] ,AlﬁNagOQ4 Siﬁ [883}

221

AgSc[884],AgY[885],Ag3In[886],AINTi3[887],AsSc[888],AsY[889],AuSc[884],AuY[890],AusLi[891]
BPbScs[892], BPdsSc[893],BPdsY[893], BPts Y[803]

BaCd[894],BaHg[895],CCaPds[896],CInY 5 [897],CTIY 3[898]
C20[899],Ca[900],CaTe[901],CasNTI[902],Cas Pb[903],CdSr[904],CsI05[905], HEPA[906]
HgsZr[906],InN'Ti3[907],InSc3[908],Ins Y [909], MgSr[910],MoOs Sr[911],NNb[912],NSc[913],PY [914],PbPd3[9]
PbTi[916],PdZr[917],Pds Ti[018], PdsZr[919], Pt Ti[920], PtZr[021], Pts Ti[022],ShSc[888],SbT1[923],SbY[924]
Se[925]

223

Ca04Pd3[926],Cd04Pd3[927],04Pd3Sr[927], PdsS4Y[028],PtTi5]929]

224

Ag>0[930]

225

AgAuClgCs2[931],Ag2AlSc[932],Ag2InSc[932],Ag2InY [933],AsIn[934]
Be2Si[935],BiK3[936],Bre Csa W[937],Brs Rba W[937]
CTi[938],Ca206PdW[939],CdGeLi2 [940],CdLiz Pb[940]

Cle, CSQMO [941] ,Cls CSQW [942] ,CIGK2M0[943] ,CIGKQW[944}
ClgMoTI5[945],ClsRby W[946],Cle Tla W[947],F2 Ti[948]
FTiZr[949],GaPd2Sc[950],GeHgLiz [951],GeLia PA[952]
GeLi2Zn[953],Hf[954],HgPo[955],HgSe[956], HgTe[957],INaOg Pby [958]
InP[959],InPd2Y[960],InPt2Sc[961],InSb[962],LioMgPb[963],Liz SnZn[964]
Li3T1[965],Mg2Pb[966],Mo[967],0Pt[968],0Ti[969]
0Zr[970],Pd[971],Pt[972],Ti[973],Zr[974],LaN[975]

227

AgBe2[976],Ag2Nal977],Al2Sc[978],As2Na[979]
AulnzNaz[980],Au2Bi[981],AuzNa[982],Aus Pb[983],BaPt2[984]
BeaNb[985],Be2Ta[986],Bi2 Cs[987],Bio K[987],Bia Rb[987],CHfsZn3 [988]
CaLi3[989],CaPd2[990],CaPt,[991],CdLi[992]

CsGe17Na2 [993} ,CSOGWQ [994] ,Ge[995] ,G6135K24 [996]

HfMo»[997], HFW2[998],LiO4 Ti2[999], LiPt2[1000],LiZn[1001],Mo3 Zr[1002]
NaPt2[1003],NazRbSi17[1004],Pd2Sr[1005],Pt2Sr[1005],Pt2 Y[1006],Sn[1007],W2Zr[1008]

229

Ba[291],Ca[1009],HI[1010],Sr[1011], Ti[1012],Zr[1013]




IV. ALL OF THE PREDICTED TOPOLOGICAL MATERIALS

We listed below all the predicted topological materials predicted by SI theory no matter whether they have clean
or dirty Fermi surfaces, i.e. all the TIs from Case 2 in Table V, all the TCIs from Case 2 in Table VI and all the
TSMs from Case 3 in Table VII, respectively. We further list materials from Cases 1 and 2, but potentially with
band crossings near the Fermi energy, in Table VIII.

Part 1 of all the predicted TIs:

TABLE V. All the topological insulators: Note that, due to band dispersions these materials might not be insulating in reality.

SG Topological insulators

9 AgFsPd,, AgoFs5, As3Ca, AssSr, BaMogSs, Bi, Brs W, CsB, CaPs,

Cal\/IOGSs7 M0384, GaglMOG, MOGSgsr, 018T110, Re, Cl141\/[0404le7 BigIHGKH, AgO4S,

10| TesTiZr,

SHQSI‘ZHQ, SegTag7 AlAu, BBGL]7 AUQBaSbQ, CaSbg, Cl7CSTi2, GerPd, Hf83, MgZHQ,

NbaSes, Mo2Ss, NbPts, GasPt, BirIngPbySis,

A12G64SI‘3, Ag4KQSe3, AlgMOg, ASgBa, AS:’,SI‘7 AS4Nb7, AlgBa5Ge7, BaSbg, BaTl4, AU.2P37

Ba.QCd.QSb;;7 BagMg3814, B33L14Sn8, Bi16147 Blzpd7 Bizpds, Bi2Pd3Seg7 Bi2Pd3827 BiQHgS47

BagHg3014Pd7, AugGaK4,

12 BiszgSe, Bi4Pb7Selg7 Ba11Bil4Cdg, Br4CSQIQPd7 CKN, CaGa4, Cl3Ti, ClioWo, Ga3865, Ga7Rb7 Hg,

HgQSHQSr, LigSi, Lingg, Mg5Si(5, MggSimSI‘u, N‘bQPdSEG7 NbQPdSG7 NbgTe3, NbQPdSs, OTi, O1381"2T16,

MgaZnr, P3Sr, PdSesTaz, NbgPtSeao, PtTe, P4Tiz, PtsTes, ScoZr, PtSe;Taz, Te, SesTis1,

SC8T(337 ClgL&gSig,

13 ClngSe, IﬁNbQT@Q, BI‘GNbQSGQ, BrngSe,

ASQPtQSI‘, AggTe, BK:’,Sg, BeLlN, Bal\IbQO(;7 Ba3P14, BQSg, AU.I4Li7 ASQFgOQ}{bQ7 Bl7

14 ClzTeg,, O3Pb2, O3S, OQTi, BI‘2058b47 Cle5Sb4, FGaOSTe, Cl4Hg412S7 1{1)28781)47 HfOQ, NOT&L7

CleHggSng,

15 1\/,[01)47 O5Tig7 STa.a, REQSC3S14, ClaReTeg,

47 CdQng, P3Pd38r2,

50| C,

51 AU.ITGQ, AugRbng, PtTi, AlPtQ, CBQU, LaQSegUQ,

52| CagGelnaSr, F7KPdZr,

55 AlzBiﬁCas, CQBQSC, SezTig, OSVV:;7 InLaQSiz, B4MOU, B4UW, B6U2W7 IZ{QSiQZI‘7 HfReSiz,
BiGIHQSI"E,,

57 ST&Q,

58 GeGLigsm, CagGegLi, SQTi, BiQHf, Cl16Ti7, IHQSG, Br16T17, C3A12Th2, Au8Sn3Sr3, SeTig,

SZr2, IngTe,

59 | AgsSb, Ausln, AuslnsgSr, AusKSns, AuRbsSns, AuPbsRbs, AusLu, AuCssPby,

60| CW3, O2Pb, AusPb, MgO3Si,

61 AU.SHQ, BiQPt,

AsCdNa, AIPAY, AIPtY, AsoHf, AsoZr, AsoHfs, BasPb, AssScs, BazSi, AszNbs,

62| FSeY, BisScs, BisYs, GaPtY, GaPdSc, GaPtSc, GaPdY, GeHfPt, GasPds, PPtSc, P2Zr,

P, Ti,

11




Part 2 of all the predicted T1Is:

62

GeMoZr, PdSiZr, PdSiTi, PbSrs, PtSiTi, PtSnSr, PtSiZr, GePdZr, Ca, GePtZr,

GeZr, CaCdPd, SiZr, SbaSrZn, SiSr, CaCdPt, SiTi, GeaMo, SrZn, GezLizNa, Gea W,

GezInLiSra, GesPty, CaGePt, CaMgPd, GesHfsNba, PdSceTez, GesTis, HINDP, SeTiz, CaPbPd, CaPbPt,
CaPdSn, HfPy, CaPtSn, HfSi, CaPtSi, CagHg, HgMgs, HfsP2, CaszPd, CasGeO, PdgSis,

Pb4Srs, CdGeSr, CdNaSb, CdPtSr, CazPt3Sns, GegSrz, MgaPb, NNas, N5sTas, MosP3, NbPZr,

NbsP3, AulLa, PdTh, AlLaPt, AlLuPt, GaLuPd, GaLaPd, GaLaPt, GaLuPt, SeoU, LaPPt,

STGU, SeTeU, S3U2, S3Th2, SegUQ, Te3U2, CaSesUg, S5TiU2, PbS5U2, S€5U3, PbSe5U2,

Sn4Th5, La2S5U, LagSesU, T65U3, SI“ZIls, SC2T67 PdTQQYG7 Pt4SI‘5, TGZI“Q, Ba7Ge6, Pt35r7,

GePdTi, AlAuCa, HfPdSi, HfPtSi,

63

AlBMo, AgsSi, AIBW, AlSc, AlY, AgSsTa, AsoBaPd, AlHfsN, AulnsNa, AuClTes,

BNb, BTa, BaCd2Pt, Baln, AssNby, BalnaPt, BePds, BaZns, BasGes, ByWY3, BasSns,
CB3Nbg, CaSi, CaZn, Cd2PdSr, CalnsPd, CazSngZns, GaSc, Ga, GaY, GeNayZn, GexHf,
HfPd, HfSiz, InSb, HfTes, InyPdSr, InsPbSr3, MgePdSr, InaPtSr, IngsPtSr, PdZr, PdsTis,
SiQZI‘, SiZI‘7 SnTig, SIl4S1"7 Tian, T15Y3, SH5SI‘37 I\/IOQS(3117 ]J7 AuLa, GaLu,

GalLa, PtTh, Ge2U, SnyTh, GexTh, BNU, AlLa, TesU, LiLuSns, LaLiSns, LasSnZns,

GaU, In5La3, Lu3T157 GeaLazan, OgUg, AlzBaSiQ, BE:LPC]sz7 Te5Zr, AS4Cd5Rb2, GegNa15PSn,

64

AS7 AgNOg, Ba2B14Cd3, CS, Ga, Ge, K, Rb, Pngn24, PdSng,
LiTl, SngTig, CQBQMg, Br16W6, BaQCaQSns,

65

AlzTi, AggTele, CBXI7 GaQZI‘, GaQSq prd5, Li7Sn2, BrszzHggSz, BagGe4, Grer7
GeoTh, LaSnz, AlB4Lu, Ge2PbSra, PZro,

66

I;Th,

69

BeoZn, SipTi, CsePtsSesU, CsoPt3SeU,

70

NbSng, SiQTi, SHQZI‘, SbSnTi, Rb, SngTa, PQS7U, GeQTi,

71

AlgBagGez, AlgBagsiQ, AlgBagsng, Algcagsiz, AlQSiQSI‘g, AggGang, AsTeTi, AIQGGQSI‘g, AIQSHQSI‘g7
CdOePtg,

CagGag, MOgTi, MOPtz, GaQPtQYS, PtQW, GesTie, Hf27P167 C3Si2U3, TGQU7 NbeSn5, NzRe,

Sn, szTi7 BrzCaz;SL

72

GazMg5, 11121\/[g57 Pb5SC67 BI‘QHg504,

73

AlASQLig 5 Bi3K3N&2 Sn7

74

AusCa, AgoCa, Ge, Balng, Si, BaxO7 Uz,

82

ASPdg7 GeTig, MO3P, TeZI‘g, SbZI‘g7 GeTafs, Tengs, PWg,

85

SQQU,

10



Part 3 of all the predicted T1Is:

86 GeTag, Ger3, Nngi7

87 | SeqTis, AsaMos, TesZrs, HfsTeq, O5Tig, TeqTis,
88 CaO4Se, GeO4U, PdQS4U7 0241:16481"117

113 GaNb4Sg,

114 | Pd,4S,

118 | B,

121 | AgaS4SnZn, MosP, AuPbs, AsHgS3T],

122

AsoSnZn, AgInSez, AssCdGe, As;CdSn, CdSbsSn, F5U,

123

BiLi, BiNa, ClNa, HgTi, ClNaz, MgPts, AgPPds, BaGes; Mgy, Pds Tis, HiPD,
As2BaOTige, HgZr, MoPts, N3Rb,

125

Pb,4Pt,

127

CdGe2Ya2, CasGeaSn, CslsSn, HfsIng, GaPts, AlPts, B4Y, Pt3Si, B4La, B4U,
B4Lu, SizThg, CBQLu, In4T13,

129

CdTi, Sc, SeTi, HfSbs, AgSboY, BaGeMg, BaMgSn, CaGaN, BaSnaZns, Ala AusSr,
Aus2SnaSr, BeoCaGez, AsPU, OTeU, BizLaLi, AuLaSbs, GeaPt2U, GeaPt2Th, AgLaSbs, CaGay,

130

Ca5 Geg7 Ba5 Si37 Ga3Y57

131

IPdTe, FPbSr, CaO4Pts,

133| PTas,

135 CS7 CBzLu, CBQSC,

136 Cd4PtQSI', BaCd4Pt2, A12Y3, Ligsrg, Ba,HgQ‘TIQ7 BaHgQTIQ7 AgsCsTeg, Ag5CSSE}37 A12Z1‘37
137 BazSGU,

139

AgoZr, AusBe, AugHf, BioPd, CdHgs, HgaMg, CaGeszZnsz, CaP2Pds, AusCaSiaz, AusZr,

BaGezMgs, Be12W, GeaSrZng, Bei2Mo, BaCdaGes, CdoHg, GazZr, CdaGesSr, PdeZr, PdZrs, Hf2Pd,
HgQIDQSI‘7 PdQTl7 PQPdQSI‘7 AUQSiQSI‘, IHPdg, IIngI‘7 PtsTi, BiwCan, CQPtUQ, AlgPd5U, GeTeU,
LaSbSc, GeSeU, LaxO4Pd, LuSbZr, O3TeUs, Pt2SisU, SeSiU, LasSb, PdTiz, AuzGesSr, CdaGasgSr,
MgPd37 BaBi4Br206,

140

SC, Sb7 BeTag, HfQSl7 Sinz, PbQPt, SbQTl, SiTaz, Sleg, B2M05Si,
In5Sb3, GagTa5, Bi31n57 SigSr5, SngSrs, SiUg7 BaTe5U2, Ptle, GegSrg,

141

Agli, Si, Sn, PTa, BW, GagHf, SoZrg, Ags04S2Si, PbU, GaxTh,
Ge, NbP, GaZr, InpZr, ScSna, Al,Ti,

142

AusZn,

11



Part 4 of all the predicted T1Is:

147

G69Pd25 5 OgU3, Au7In3,

148

BiQSTez, 1\/[038647 CllzNSC7, Bi1488T613,

162

Age 02 5 CI4MO,

164

Be, AgQO, Csz, CaGeg, CTaQ, BaSng, CaSig, CNbQSQ, BiQMg:;, CSzTaz,

BiQLigY, BingzSes, AS4G€T€7, Bi4SHT€77 ASQGG5T€8, Clsl\Ibg,7 CGNﬁPtRbQS(S, CaKzNaPtSa, BigSe7,
GrGQSI'7 PdTeg,

PtTeq, SiTeg7 GeSb4Te7, SbQTE}Q7 TegZrs, Sb2Te,

166

As, CaSia, GaP, CS2Tag, InaoTes, GaGeTe, CY2, STi, BioGeTes, GagTes,

Sb, S2Ta, SeTi, AsaSnaSr, NoW, AsyCaGag, BiaPbTes, AgGeLis, PtTe, BizSes, BiaSeTes,

SbTeng, BiQTeg, CaGeg, SbQSGTez, SbQTeg, Listg, SbQSnTe4, C3A16N2, BagMgn, NbﬁZH?, C5Tig7
ASQGG‘4T€7, Ptheg, ClgNaQTig, S‘bgTeg7 A110B37, BingTew, BigT(—:‘g7 Sb48Teg, ClLa,

167

Pdssbg, MO15S€19, MOlsselgTIQ, Cd2M0158619,

176

Ba4Nb209,

191

BQSI‘7 BaSig, CaSiz, LlQPd7 CaZn5, LiQPt, Ca,Pd.57 BaSns, Tl, FNgTaQ,
TiQZL

193

Ca.loGe?,Pt77 CaioPt7Sis, PbsTeZrs,

194

Zn, Sn'Tis, ScZnga, TaZna, AgSbSr, AINsNby, AuBaBi, CNb2Sn, CNb2S, Cd,
BaSegTi, CaQIN, InPtoY, CaGaSn, Mg17Sr2, Ca4Mg13Zn29, PtQSnU7 LuMgQ, Re2Y, A1N3Ti4, AlQHf,
CQA]T&3, 1\/IgPO7 SiSI‘Q7

200

C17Na, Mgz Zni B Cdi1Nag ;

204

BaG612Pt4,

205

AgPnge, NQVV7 PdSbQ, SQTi,

206

CdgNQ 5 N2 an,

215

AUQIIM,

216

AgKO, AgN, AgNaO, AgORb, AuGalis, HgS, InN, NTI, Pdi7Tes, AuioMosZngo,
PtSnU, Pt5U, InLaPt4, NRe,

221

MgPd, PbSe, SnTe, AlSc, ALY, BsBa, BsCa, BsSr, BeTi, BrsCsGe,
BI‘3CSPb7 CSIgSH, SngU, }Igr,[‘lg7

223

Bled, Hngd, HgZI‘g, 1\”338137 SbTa3, SbTag,

225

HgPQSI, W, NQPd, LlQl\/IgSI7 YGZDQ3, III7SI‘117 BIY, CPd, CZI‘, Ca7Ge,
CaszCdsPt4, BiLu, BiLa, SeU, NPa, LaP, GeTh, LaSb, TeU, Ga4InsSry1, AsLa,

227

CTiQ, CTI, IHQMg, Se, HfQPd, Hfgl\Ian7 Al18Mg3W2, Ahgl\/[ggl\/[OQ7 Cgl\IngI’M7 Alg’Th7
01\1134Z1127

12



13

Part 5 of all the predicted T1Is:

[229] Be,

Part 1 of all the predicted TClIs:

TABLE VI. All the topological crystalline insulators: Note that, due to band dispersions these materials might not be insulating
in reality.

SG Topological crystalline insulators

ASF6N283, BI‘3Ti7 CllgMOQPQ, ClsMO, CSHg, ClgTeW, HgI(7 K3Nb7019, MOﬁSesTi, O4Pth2,
ST&G, O2OSrTi11,

11 SbQSI‘, SegTa, BaBiQPdQ, BaSbg, BiQPdQSI‘, Li484Si7 MoTes, Pt68i5, Pt3sTa, Bag(}egNg,

ASsz, ASQT& A114Ca13, AS:),]\/[OQ7 ASgWg, AS4Ba3Zn2, AS4ZI‘7, A14Na4P128rg, AS4Hf77 ASFGNOQ,
A140151Z1"127 Bapt28b27 BangQSb4, BinQ, BiSe, BiBI“7 B121T67 C5Nb67 ClZI", BI“5W, ClgNSC57
CszPbg, HfQTe, Hf7P4, IH4SI", LiMOOQ, NbPQ, NbSbQ7 NbQSe, Nb7P47 OsTis, P4ZI‘77

PtzTGg7 SbgTa, Se4Ti3, Ta2Te37 Te4T13, SegTig, LaSi5, GGQRQ, I3La58i57

13 1’7‘1\/[0207Y'7

14 ASSQY, ASSYV7 LaSbSe, AsLuSe, K207W2, O7SizY2, O?RbQWQ, O7PQSDQ7

15 P2pt5, szTeg, NaGSb4T1, PbgPd13,

47 OTa4, M0036W117

51 CdMg, BiPds, MoPt, PdTi, GaPtg, BLi, C3AlY3, O5U27 CangPdg,

55 CasGaQSbG, Cd7Th6, BGRGYQ, BGRQSCQ, GagMg, BigCagPd4, C5Y4,

57 Ca;;GaQPdQ, AlLu, Ca3Ga2Pt2,

58 BigRbS5, STiQ, Png14, ASTa27

59 | BrNTi, BagGesNa, INTI, PdSiY,

61| 02U,

Bils, GasY3s, PScs, PdSn, PdSi, Pd2Sn, PtSce, GePd, GePt, SbsScs,

62| CaTe, GeaPts, CagHg, HgSrs, Ins Y3, CarGeg, MgSiaSr, MoPt3Si4, SiU, LaSbTe, TesU,
GasLus, IngLasPds, LusSbs, PtYa,

AlGeSc, AISiY, AsIn, AuY, BaGe, BaSi, BaSn, BaSis, BioCa, AusMg,

CaGe, CaInde, CaInth, Bang5, CaSn, CanSIlQ7 Ca3Zn, Gezptg, HgTe, IndeSr, CszSb5Sr5,
PdSI‘TlQ, prI‘7 SDSI‘7 PdgTeg, SIQTI, SigSI‘, Ba5Cd2FSb5, AlGeLu, AlLuSl, 1\13118,1‘}17 LaQLiQSig,
Lagprn5, GegLagLig, L33T15, AIQGGLaz, CSSCSQ5U, A14Mg19Zn157 Ban, CaQInN7 IIIszgg7

64 BiSn, Ba2G64Pd5, Li, Ca5Ga2N4, LaS,

65 INa03, A117R,b37 Ba.ng16023, Ba4Nb14023, LaQSn5, In9L8.11Pd4, OTing, Ga13Nb5,

69 AgQCa4Si6, BiQC&szOg, G66L128r4, I(QPd:;SGU7 Pd3Rb2866U, CSQPnge6U,

Alzca3G62, CaQCdeQ, CaQMgPdQ, CaQMgPt27 HgOGPtg, GGQPtY7 Li4Sb4Sr3, AAlzl()SigsI‘lo7 B4r:[‘137
71 Ba3Bi4Li47

]32).3].4145]347 Ba.gcngm7 SnsTiG,

72 Pt38b27 Mg5T12, PtsTi3, Ge5Tig,

2

12

63




Part 2 of all the predicted TCls:

73

AlLi3Ds,

74

BaCds, CaCds, HgaSr, BaZns, CaZns, BaHgs, SrZng, CdaSr, BaGes,

84

P2SeU,

85

P-U,

86

SiTa3 )

87

AU4Ti,

88

O4PbPdz, P4S12U,

123

AsNa, CdHg.Ti, PdsSn, PbsSr, CPd3Sn, AssRbZna, Pt5SiSn, As3CsZns, BaOSboTiz, AgSbTes,

127

Pb3SI‘2, LiQSng,, B4Ca, SiQUg,

129

GeSZr, GeNbSb, SnTeZr, OSiZr, SeSiZr, SSiZr, SiTeZr, HfSSi, GeSeZr, HfSeSi,

GeHfSe, GeHfS, GeHfTe, AsGeNb, BaPd2Sba, Pd2SbaSr, BiaPd2Sr, AusGasSr, BaMgaPbs, BaMgaSna,
CsF4Ti,

BiIO3Te, IngLigYs, AIQAUQTh, ASQU, ASQPdU, GeSU, PQU, SSiU, SIITEU7 SbQU, PtQSiQTh,

LaSbTe, PdSb,U, HfSiTe,

136

A12Hf3 N AIQLU3 )

137

BayLiN,

139

ASQPdQSr, ASQCa.PdQ, BePdg, Baan, CaGGQPdQ, AugCaGeg, ASTiZI", Basz, BanQSbQ, BagHg,
ASCaQ, CanQSiQ7 A13Hf7 PdQSbQSI‘, ZnZI‘g, Ag2BaSn2, Hngg, BI‘QC&SSi, BiSI‘Q, ASB&Q7 SbZI‘Q,
PdQSiQSr, Ga.4T12Zr7 SbYZI‘, CaIn7 1\/.[00451‘27 Ba.gBL SbS].”Q7 BingOSrzTi% ASQFQOSFQTiQ, CaSi37 Si3Y,
BaQSb, FQOSbQSI‘QTiz, CagPd38b4, AlgGEgSCn, Galonu, AUQSiQU, GQQPdQTh, GethgTh, GGQPtQU,
ThZny4, GeLaSc,

PdsSizTh, LaScSi, PtoTh, PTeU, Pt2SiaTh, O4Tesg U4, GeslngLaii, TizZn, Hf3Zn, CdHfs, Ag2BaGes,
BaSiz, CaQSb, KzMgssng, M038b7,

140

Bi7 MgQPt, 1\/[0()381‘7 GePtg, Gerg, Ca5Hg3, Cngr5, C;aQSC37 GaQY3, GagLU3,
Lu7Sbs,

141

Algl\/[g7

147

BiyPt,

148

MogSs, Mo18S22T1s, Mo3S4,

164

BaSiz, CWZ, BQO, BiQPbQTe:), Bigseg, BiTe, BigSTeg, CdO4S, TGQZI“, HgP'CzSG37
AlLaSiz,

166

Bi, BoMo, ClZr, Hg, CNb2Ss, BrZr, P, BagOg¢Sc4, B4aMos, AsNaTesZr,,
AgaSbySr, TeZrs, Ga, As3CdaNa, AssCd4K, Pd3S,Tls, BisSes, AssCdsaRb, PtsTes, BigSeg, BrLa,
CeAl Hf3,

14



Part 3 of all the predicted TClIs:

176 MOQSen, M015819,
187| CHf, NbSez, NY, InNbSs, PPtY, InNbSe2, BroCasSi, LuPPt,
AgGeSc, CaPbPd, CaCdPb, AgPbY, AgAsCa, GaMgY, MgTlY, AIMgY, GePdTi, CaCdGe,
189 CaCdSn, GeLliY, InMgY, BLiPts, Rb15Tl27, CsRb14Tl27, InLaPt, AsLuPd, AuCdLa, GesLazZng, LaMgT1,
AgCaP, AgMgY, AuGaMg, AgSiY, LiSiY, OTi, Pt5Ths, PtSnU, PdsThs, SexU, GaLaMg,
AgLuSi, Agl.aMg, OgUs,
191 BQMg, BQTi7 BQCa, BQZI", CgCa, GaQSr, Si, Pdssr, BelzTi,
193 Pnger, NbSb5U3,
194 SnTiqz, AlLi, AsHgK, BoW, C, CGeNby, CCdTiz, CdNasSn, HgKSb, BaGaGe,
CS319M02, 1\/Ig4SI‘7 ILa, IQTh, Hnge4Se, Hnge4S, ASPtY,
204 A112MO, A112W, NPdg,
NY, NTisTl, PbPts, Pt3sSn, PtsZn, AgGa, Agln, AgLi, AlAu, CPbPds,
221 | CPt3Sn, C3Nby, CaPd, CazGeO, CazOPb, HfPds, HgPts, CTh, LaN, N3TaTh, SiUs,
CazOSn, OSnSr3, OPbSr3, BasOPb,
PbPo, SSn, SbSc, SeSn, SnTe, AgoMgZn, AlAuaSc, Al2O, AsSc, AuzInSc,
225 AUQIHY, B12Hf, AlmClaCSg, Ba, BiIg7 BiSC, CPt, Ca, AuQInLu, BlQTh7 OQU,
LuSb, CW, AligPt7Zrs,
227 AlgSr, AlgBa, SQTi, Pd13T63, MOQO7Y2, Bag1O5Si2, LagO7Zr2, CdQO7R62, Hong, NPngI‘z;7

Part 1 of all the predicted Case 3-TSMs:

TABLE VII. All the topological (semi-)metals from Case 3.

SG

Topological (semi-)metals

N

AgFuNaZrz, AgBiQF12, AgFﬁsn, AgFmez, AgF@Ti7 AgFlzTaz, ASloCS13In6Nb2, Ba14CaN6Na17,
ClGISeg\M ClgNWQ,
IIlMOgSs, IloTa7T624, CtheTeg, SegTa,

GeaPt2Y,

F1112Sbs, NbSs, I47Wis,

O Ot W

M08P57

—
=}

AuCd,

S3Ta, BeLL CBngNS, BigIz, Bl“gTeW, Li7Sn3, GeGPt4Y3, MOQSQSb, NbS3, PdgTa3Te14,
NzRe, CBC13La3,

12

AlMg4SiG, AgMoGTeG, AlgSing, AgBieSg, A14Li9, Ag3F14Hf2, AS4N35, BigIgPts7 CI5Y47 CCIgSCs7
CQClmSC?, CQI7Y6, Cll()sC7, Ba14CaN6Na21, ClgSC57 CIGOQTIWQ, CSSegTi5, CSTesTis, C;ag;P(i?7 G35Pd13,
InPt,

KS(%gTig)7 K5Sb4, IngPt13, M02012Y5, NaSegTis, NbTez, NbstSes, Nb5Seg;Sr, Nb5SeSSn, NagolgTiG,
OgSI‘QT],

RbsegTis, S7Y57 TaTez, S68T15T1, P4f{637 IIlz1Pd10Th47 064P8Rb2W16, NQRG,

13

FsISbSes,

14

MgP4, F4Xe, CdP4, IHS, I\IS7 F41\132Pd7 ClQPdSea, FGLiQPt, CH, Brngde,

OGSGQSH, ClePbQPd, FeNagSm CzLizO4, CszO4, CﬁONaQRb7 N204, FgSng, CgNaQO4, O3Rb, F8G637
CQAg204, KQMgPQSe6, CdPQRbQSGG, CQO4T12, ClsPtSQ, Cl?,l\/IOO7 CSQIS, C4NaQO4, ClerHggSEg,
Al,ClsTi, AuBr4Rb,

AuGaz, AlzClspd, Aung, Au4Ca5, Agpz7 AggO47 B2F4, BBiOg7 ASF(;NQS;;, ASQLa7 GezLaPtg,

OQRG,

15

LIOGSIQTI, NaO(,SlQTl, RbTeg, BaI4La, I4LaSr, OGRGQSb, BiOGRez,

19

P, Th,

20

Rb, Cs,

25

CrB,

29

NQRG,

33

I11Nbes,

36

ASPbQPdg, ASFQS, CA14N30,

39

LasS,

43

A13Hf27 AngI‘Q, Ga3Zr2, Ga3Hf2, Ge5Y3, CtheSez7 Ba5P9,

44

C5B7 LiO37 N303, CaggGan, A14La, LU7Pd2T62,

47

NbO,

51

AuCd, AuTi, NbPt, AsNby, CsTe; 11U, CsTes UZr, CB2N, FLINbgO15, NboD,

15



Part 2 of all the predicted Case 3-TSMs:

52

Agg BiOg B Big Srg 5

55

AlgPds, AlgPts), IngPd5, In4Pd2Y5, BigCang4, Inng4817, BigC(MSI‘g7 In5813Y4, In4Lu5Pd2, In5La4813,
Gagpds, CIGNSC4, BigCaQZIM, BCIGSC4, CaQSbQZH4, I(NbgOM7

56

ClgReSe4,

57

AlCaPd, Cs, BiK2Sn, AlsCasMg, GaHf, Hg7Ks, InTh, ThTI,

58

Bl:’dz7 AU.NQ, LiOz7 AlAuQ, NPdg, LiOng7 NaOQ, HfQP7 BaSPdSEmUQ, Nb5017SI‘5,
CsoK,

59

1\Tth37 Ptha, CILII\ITI7 BI‘()‘T]7 Ndeg, C4IgOY9, AggSn, Au3Hf7 AU.3ZI‘7 P)i5]i’(6ZI’l7
ASPdZI”, Ba7Ga4Sb9, ]31“3]_12:\‘68177

60

F4N3.Ti7 S5U2, OQ Re,

61

Agls,

62

InPdSr, AlCaPt, PtSnY, InPtSr, AszScs, AlGesY2, AgAlCsFg, AgAsF7, AIMgSi, AlPds,

ALAUQ7 CS7 AIAUY, AIYQ, AlPtQ, ASl\/IO7 AlPd5, xAgSCGTGQ7 AgTngg, AgSI‘, ASgTis,

FNaNbOg, Baglng, F5K2Ti, BigCa.5, BigSI‘5, GanQ, AgBa, CQMOY, PW, OngY, PQSCS,

AgFsK, C2WY, PPds, PdSbZr, PdScSi, Pd2TI, PdSnY, PdYZn, GeNbPt, PdYs3, PtY,

PtScSi, PtSiY, AgCaGe, Pd2SiY, GePd2Y, GePtSc, GePtY, Pt2SiY, GesLiSr, YZngs, PtScsSis,

CaGaPt, PsPd4Zrs, GeNbsTeg, CalnPd, CalnPt, CaGezLi, GesHfsNbs, CaLiSiz, SiaYs, SbsZrs, CaNbOs,
Ge4Nb5, G€4Nb3ZI‘2, Ge4Nb3Y2, G(—Z‘41\Ib38C27 G€4Hf4Nb7 G€4SC5, CaPtSb, GG4Y57 Cagln, AgAuF7,
Pt4Ys,

HgGK, Hf5Sb3, InPdQ7 Hf3P3Pd4, HngdS‘b77 Ca5Sb3, SiTagTeg, SngI‘5, PdS‘b7ZI‘37 N, NSNbQ,

NaO4Ti2, NbO3Sr, NbPdSi, NbPtSi, NbPdTes, NbaPs, NbsSceSis, NbsSiTeg, LaSi, LuPt, LaPdZn,
GeLa, AuLuz, LaPtSn, LuPtSi, GeLuPt, LuPdsSi, LuZns, GaPd,U, GeLaPds, GeLuPd,, LaO3Ti,
LaOsPd, GeLas, NaOsU, LusPt, LuPt2Si, Auslnsla, GesNbsUs, GesLuaNbs, GesTaszUs, GeqLus,
ClsK.U,

Ge4La5, PR627 BI"5K2U, Cl5Rb2U, AuLuGTeQ, AgLuGTeg, LU5Pt4, La5Sn4, La5Pb4, BagO5Re, La3Pd48n(37
LagMOO7, FgKQRe, Pg‘Ti57 Pth, Sb3T15, 1:’b4Y57 SH4Y5, CST@GU, 1\”33S17

63

AlHf, PdScZn, GasPdY, CasTls, InyKoSr, AgCa, AlZr, AuCa, BMo, BW,

Ag7Cagz, BsNbq, BiZr, CBMo2, CaGa, C2B3Nby4, CdsY, Cd7Sc, GalLiz, GeSc, GeY,

GagpdSL GezSQ CagGa5, Gng, Hbe, InLiQ, AS7I{b4Zn77 LiQTl, HfgSC7 NaSie, K304Pd2,

K4P3, Ge4Lig, PbQY, Ca4P5Pd5, O4PTi, PdY, PtSCZn, SiY, SHQY, Nbang, T63Y,

PtTaTe5, PdQSI3Y3, NagSn4, SI‘3T15, GegLiu, KMO5013, Ca7Li5Sn11, P5Pd5SI‘4, AuTh, AlTh, LuSi,
LaPd, LaPt, LaSn, LuSna, GezLu, CBU, GazLuPd, LaMg2Pd, In2LaPd, CdzLaPd, LaPdSna,
BalLaSia, CdsLu, GesLaPd, LaZng, S3ScU, LaSeTez, LuTes, GesLaPt, LaTes, LaPtSiz, IsU,
G64LU3,

16



Part 3 of all the predicted Case 3-TSMs:

Ga5U3, ’:[‘1’13’]:‘157 InsThg, La38n4, Lagsns, Ge3Li2LU3, Lu7Te, AleRe, G67R63, B7R6Y3,

63 | BrO,U, AuCalns, GasZrs, NsNaTas, K3O04Pts,
64 AgCSQF4, Bi, AuloCa4In3, Si, NaTl, BC114Zr6, CSI14Z1"6, Lasz, A13Ge4La2, AUQLusTeg,
114KZrg,
65 ClzNag, BsNbs, BGTas, Ga:;Ptg,, Ca7N2T13, P, BzoNa3, CgBGNb7, CQB:;YQ, O4UY'7
La38n7, CIE)OQUQ7 G€10La7Lig, CSQK014Si4U2, C7R62805,
67 | BaxNaO,
69 | NPd,
70 Au4KSn6, BPdG7 CgK, CgRb, N‘bgOmU7
Y3Zn11, AgCagPdg, AlSiQYg7 AU.3Rb2, BI"7 BagHngn, Nbpdz7 1\Ibptz7 Hg11K3, PdgTa,
1 BI“GNELOQWQ, InnSrg, AlLUQSiQ, KSe6U2, KSeﬁThQ, LagPd4Zn4, G65La, La3Pd4Si4, Ge4La3Pd4, SeﬁTlUQ,
G64La3Li4,
RbSeGThQ, GelﬁLanLilQ, ReSiz7 LagPt4Zn4, Aung, B4Nb3, B4Ta3, BaQBig, C4B4Nb7,
74 AusInKj3, ClNag, GasSc, HgoK, HgoRb, CsHgs, P, Si2Y, InpLa, LaZns,
LuZny, GagLu, LaSiz, AusLa, Agsla, GezLa, LagPdsSi, AusKsTl, GeaNaPds, GaMgMo4O7,
75 | CNSTI, NbTey,
79 SbQTlZHQ, AIQSI5U3,
83 | C4UWy,
85 HﬂsSbg7 Ag]?»]:—“g,7 Se3T15,
Nbgp7 Gerg, Hf:z,p7 ASNbg, ASTi3, GeZI‘g, P'Tig,7 SiZl"3, SiTi37 ASTag,
86
PTas, GeLas,
AU4SC, Hg19PLb57 Ag4SC, N5Nb4, Nb5Se4, Nb5T€)47 Nb5Sb4, AS4T&5, Sb4Ta57 AS4Nb5Pd4,
87 | NbsP4Pdy4, Baglng, Pt11Zrg, Pt128i5, In4Pd17Se4, SSZI‘Ql, meSg, CSnglg, CS3T€227 AU4L11, FsU,
OgReSraZn, BaxCaOgRe,
88 CSFO3S, GaMg, O4Pd2Y, Gesszl, Alzlpds, A117Pngi4, A121Pt8, LaO4Pd2,
92 MgO4TiQ, Si4Ti5, HfQSC38i4, 1:)1‘58147 RegchSi4,
95 | LINbO4Zn,
97 | ISegTas,
102] U,
103 | TaTes, NbTeq, NbSey,
104 Ba5Bi5In4,
107| GeP, PSn, LiPdSis, InoTes, AsGe, AuSizSr, AuBaSns, BaGesPd, AlsAula,

17



Part 4 of all the predicted Case 3-TSMs:

108 Bi204Pd, Ca5Ge3, KQSe4Sn27

109 | AsCaPt, LiMogO19, GeLaPt,

110 As;Cds,

113 NaSn5, Tagg, Ta.go, Ta,

115 CBQN, Pd.SngI‘Q7 C7B7 HszdSbg,

120 Au4KSH27

121 | Aui2K23Sno,

AgTi, PtZn, CdPt2Zn, AsHgPds, AsGaPds, GaPPds, AsPtsZn, CdPPts, BaBioOTis, InaPdsSe,
BaNb4OG, BaNb7Og, AlTl7 AlPtg, AgZI‘g, AgHgQTl, ASCde5, Can, Cde, CdPt, IIﬂ\/Ig7

AusCd, PdTi, SnTl, HgPd, GaTi, HgPt, SiSr, CdsZr, HgoPt, PdsTl, InPds,

BaBis, AseBaPd2, Sr, BaP2Pd2, InPts, AsInPds, AuCl3Cs, AsPdsT1, AIPPts, HgPdsSe, CdPdsSe,

123 | MgPPds, InPdsSe, CdPPds, Pd;SeTl, PdsSeZn, HgPPds, InPPds, AsMgPts;, CGaPts, AsCdPts, PPdsZn,
AgPPts, PPdsTl, PPdsSn, AsPtsTl, AgPtsSi, PtsSbSi, MgPPts, PPtsZn, InPPts, PbPtsSi, PtsSiTl,
FKNb405, InPt5Si, PPtsTL PPt5SH7 ASIHQPtg, I\Ibg)OQSI‘Q7 KO5SQTi2Y2, Ba21\1b5097 Nb4OGSI‘, AsLa,
Agl.a,

CdLa, LaSh, GasPdU, GagLaPd, GasPtU, C2Re,

124 | NbTeys, TaTey,

125| GagY, AgsRbSes, GagLa,

126 | Cds2Ke,

HgsPdQ, Hfglns, BGQNbg, AISCQSiQ, AuQCasz, Pdeng, InPdeg, LiSing, Bngg, B2M03,
GaQNb;g, GaQMgSCQ, CagHgg, BegTag, BQMOQNb, AUQIHYQ, BQMOQT&, BQT&3, CQBQY, In5Ti2, C;8,5VVQ7
Hggsrg, GGQHf37 GaQTag, MOSSiQ, NngiQ, Sing, LiPdQSDG, KMO4OG, M04Na06, MO4OGSH, B4VV7

127 InPdgTh% CQBQLa7 B4‘T1’17 Il’lLaQPd27 InPd2U27 GeQInLa% Il’lLlePdQ7 CQBQLu7 GGQLUQMg, LaszPdQ,

InPt2Us,
Lagsiz, NQPLG7 OgRe7 BQReTiQ7 CIF6K3RG, PdQSnUQ, LUQPdeQ, PtzSnUQ, Ba3015Ta5, A12Th3, GazTh3,
GegThg,
128 ClaKng, F14K5T13, R63Si5Y2, Pd4R,bQSel7U6,
AuHf, BBes, PSnSr, AuTi, AgZr, AsNbSi, AgTi, SiTiY, PdTa, Biln,
AgHf, SoY, GeTiY, AsSiTa, GeTeZr, SbSca, MoNTa, GeSbTi, GeSbZr, AgMgSh, NbSbSi,
BaMgSi, TeoY, BiKMg, SnaYZn, AusBaSns, AsaPtaSr, AusBaGe, AusGeSr, Pt2Si2 Y, AugBaSi, BigTis,
129| AsSeTh, Al AupU, GeLaTi, AsSU, BiSbU, AsSbU, BiTeTh, BiTeU, LaSz, AsSeU, AsyPa,

LuS2, AloLaPds2, LaPdSbs, GagLaPds, LaTes, AsTeTh, PoPa, AloAusLa, NTeU, PaSba, BiLazN,
SbTeTh, PSeU, PSeTh, GeLuTi, Bi2Th, AsoTh, PSU, PSTh, LuSes, Bi2U, SSbU,
AuSh.yU,

18



Part 5 of all the predicted Case 3-TSMs:

129

LuTeq, SbSeU, LuSiTi, LaPd2Sbs, LaSes, SbSeTh, SboTh, AuBisLa, LuSnsZn, TeaU,
SbTeU, AUQSizU, GezLaPts, Pt2SioU, LaPt2Sio, ASSTh7 ASTGU,

130

AlMg4Si3, 863T15, AuBiQO{,, GegLa5,

131

OPd, NPd, C2B2Lu, C2B:2La,

132

028, Bix 03,

134

B, AgQLig,Sig, AgQGegLig, B7

135

CB,Y,

136

InPdQSCQ, BiPbsPt, Ta, OQPd, NbOQ, NTig, OgPt, AugInSCQ, AUQSCQSH, AUQIHZI‘Q7

InszZI‘Q, ]:—“61\15121\H)7 AqufzIn, HfQInPdQ, AugSnYz, AUQSDYQ, AuTaz, Alth4Ti9, AlTaz, CanNs,
GagNaloSng,,

IHPtQUQ, AUQLUQSIL AUQIHLUQ, PtQSHUQ, U, OQRG, Re4Si2Y, AleQ, BiQMgOG, OQPb,

137

Bizseg, Cd3P2, TeTl, ASQCdg, B4Re4Y, Nb4O5,

139

AlAus, AusTi, AuZrs, MoSia, GeSb, GeaW, AlyCa, BaGag, Al4Sr, GasSr,

BelzTi, BlgSC7 AH2P(157 AngzF4, NazOszTiz7 CaGeg, AuORb, 0110K4OW2, AgQSC, Ang, Angz7
AlzBaSiQ, AngiQSI‘, AgQSHQSr, AngeQSr, AlszzSI‘, A13Nb7 AlgTi, A13Ta7 AgBelg, B]."7 In4Sr,

AuHf, AuaNbs, CdTiz, AlsBa, Bi, AuzSc, GazTa, AusY, CaGas, Ga, GagNb,

Sc, T1, PoPdaY, BeioPd, OPd, AuBe12, AusSiaY, Balny, GasNa, ClaO4Pby, AlsZr,

IIl7 Angg, BiOQYQ, HfQTl, Sb7 GagTi, I, 1\Ideg7 SQTi, NbS2, C2Y7

Pd3Tl, Be12Ta, Au4CaCd2, GegMo, SizW, PdQSizY, Gang, PdgTa7 A12Pd5YY7 GegPngr, Belzpt,
N3Nby, PtQSL Rb, PtQSiQY7 F4Nb, Be1aNb, CQBSCQ, GeTiY, Ga4T12Y, KO-, IngK,

CQBiQCaOS, NQSI"7 ASgBanQ, Pt3Sb, AgQCaGeQ, Yang, SCang, GasMgg, ClaNbRbQ, G63SI‘,
BaBisCl, O,

CagNagOmTag, Ge4In6Y11, GewScu, Sn10Y11, InSSi4Y11, CanSbm, Sberu, AAgzLu7 AlgLaan, AUQLH,
AugSizTh,

AugGegTh, B1L327 A14La, BiNQUQ7 AlgGagLa, ASQLanQ, AugLaSig, AgQLaSig, CzLu7 GGQPdQU, BiLaQOQ,
CQP&, La, ASTG[J7 IzLa, Pa, Li304[J7 GezLanQ, LaPdez, MOUQ, BiNzThQ, GEQLaPt27

LuPbg, La.deSiz7 Ga4LuTi2, LuPdQSi27 GeTeTh, szSiQU7 GeSeTh, LuPtQSiQ, NQSbUz7 NzTeUQ,
CB,PtyTh,

NQSbThQ, SiTeTh, LagNGTag, O4ST2U7 LaMglg, LUO485U4, Luang, LaLiQO7Ta2, LuSig7 La3N6Nb2,
GejoLuis,

AlRez, CQRe, ReSiQ, ClmCSgOReQ, ZnZI‘z,

140

PbQPd7 Ausz, AleQ, GaQSnTag), GaNbSSng, 1\/[O5Si37 szoSilg, Si3Ta5, IH3SI"57 FPb38r5,

AlZry, BMog, Sr, Aglng, AuNag, SZrz, Ba, BTiz, GaHfy, GeHfs, PdTl,,

Aule, BWQ, GaZrQ, BTag, GaPtg, AgFgRb, Ga5Pd, AgCSFg, AngI‘s, Au4In2Rb, AU.41112K,

Nb5Si37 G63Nb5, BGezl\Ib57 Ge:«;l\/IO57 Gang5, GangZm, Nb5SiSI127 Ga3Ti5, A1130d57 G63W5, Au:gcas,
G63T8.5, W5Zr3, Bi3In4Pb, AuSeng4, Ca5Ga3, Ag3Ca5, Ca5G63, Ca5Sig, Ca5Zn3, Ca5Pt3, Pb3SI‘57
BaGeTas,
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Part 6 of all the predicted Case 3-TSMs:

Te3T15, TeTl, Si3W5, Sr5T13, Ba5Pb3, Banln@Og, GeThg, InThg, AuThg, AlThQ,
PdThz7 Tthn, GaThz, AgThQ, HgThz7 ThQT], ClGa4Lag, GegLa5Si, S5U3, La5Si3, LusPdQSb7

140 GagLa5, La5SnZn2, La5Sn3, AUFHUQ, Cl4Ga5La1o, BI‘4G&5L310, A15BI‘4L310, 1:{(35Si37 A14Br4La5, La5T13,
BeTaa,
CSgInO4,
K, CS, 1\/[02N7 Gng, LiSn, IIlQNSI‘47 AuLizSnz, Ca4In2N, O5Ta2, CCthS4SC6,

141| Rb, Sr, Si2Y, LiO2Ti, NTia, GeLi, AgLi>Sno, LaSiz, PbTh, LiN,U, CLLU,
GegLa7 LaMgSig, C14Pa, Br4Pa7 O4SiU, LaZnH, LS@ZHQQ7 B4Re4, AggGeOSS,

142 PdusSIng7 Pdsng,

143 | BilTe, AlCaSi,

146 CB1‘1QSC77 AU5SH, P3Pd7, C1128C7, ClﬁLiW,

147 ChsCsQ\Ng, NVVQ7 AumIng, BrgHg;;Sean,
F@PdPt7 CSMOGSQ7, Clngrg, BChQSC7, Clng, F6PdZI‘, FGLiPt, BI‘gTi, AgBlO;;7 Pd4ZI‘37
Au4Ca3, MOﬁTeg, MOGSng, HgMOaSg, CaMOaSzg, CaSPdQ, Agl\/[O(;Seg7 MO6SSY, BiMOﬁSg, IHMOGSGB,
BaMOGSs,
Agl\/[OGSs7 KOng, MOGNbS& MO@Png, InMOaSg, MO(;SSSI", MOGSSSH, CagPtg, LiMOﬁSeg, MOGSSSb,
CllQSC77

148 MOaSeng, 1\/[0(58688117 MOSPbSeg, MOGSSTI, PtQSI‘g, AggSrg, AUQBag, AlPd, Br12Zr6, Pd4Y3, PdQng7
112Zr6, PQPd15, szoSb7, Pd20T67, NaOmTis, CllsWG, M012Rb28614, ClngQZr7, BthI‘G7 CSQMO128614,
Moi1sRb4Seso,
CSFGU, IaNaQU, LU3Pd4, LuMOGSs, La3Pd4, MOGSgU, Llﬂ\/IOSSeg7 Pd4Th37 Lal\/[OGSs7 LU.3Pt47 L33Pt4,
Lagptz, LaMoeSeg, CthuNbe, CCthSQLUJ, Ga4gLaM08, ClaRe, AnglgRe, CSFGRG, O12ReSC6,
BaﬁN@-ORez, P13Re6,
P26R612, Cl12ReT€2, BI‘QMOGS(;, AggBag, AUQSI‘:;7 CSQMO12T€14, I(;N.[OOlgsz7

149 CI3Ti,

150| FsPd,

152] Te,

154 | HgSe,

155 OZI‘3, Li4Pt3$i, HgMgg, AggBOg,

156| CB:N, C;B, CdS,TI, CaLiSn, ClgKz:NaU,

157 AggsOapbz7 Aqu, Al40B&217 CSNOg,

158 Ch5Hg83Se3Zn,

159 C5A13Zr2, C5A13Hf27

160 AsSez, AgTes, BiO, CB2N, AssSng, HgSoTa, BsLis, BroCasSi, KS2Sn, NbSes,
I(SQTi7 II’IQS4ZH, AlMO4Sg, C-g,A18N47 GaM04Sg, GaM04Se8, C7B7 CSQO12U4,

161 Ge3L18Zn2, G(313Pt4Y37 L103U, LiOgRe7 LiQOgRe7
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Part 7 of all the predicted Case 3-TSMs:

162 F6L12Nb, NNbQ, ASQOGPd, NT&Q, FeHgng, CWQ, Ag5OGPb2, NION7 AgSeng,
163 OTig, C]gTi, Inthg, FgGaLiPd, AIFGLiPd, CIGMONag, KM012814, CthSPbTaﬁ,
NbSQ, OQPZI‘g, CdIHSQ, AgQF, CIQTI, AuTeg, Alcl3, CELHgQ7 CSCQ, CdQY,
CdSGQTl, CdTeng, CIQNSCQ, AUSIHQ, AIQGGQY, CdSQTl7 CaSbQZHQ, A13Pd2, A13Pt27 AlgSiQY, CSQFaNb,
164 A113B6L77 CSQFGNaTi, NQZI‘, HfTGQ, LiSzTi7 NbSeg, LiSzSn, NbTez7 OTiz7 LiSeQZr, LiTezTi,
Ga3Pt2, InsPd2, InsPtas, SGQTi, SzTa, SeQTa, O2PTis, SbQSanz, In4Lis, FsNbRbz, Hg7Kos,
Hg7Rb27 L1138n5, MON, Pdlngg, M05017T1, G67Nb10, AUQU, CdgLu, AIQGGQLa7 AlzGezLu, CdgLa,
ASN2U27 BI‘QL&QP, NQPUQ, HggLa, NQSGUQ, 1\13':[‘}127 1\13Uv27 IQLaQP, ReTig, FGKQRG, CdGaInS4,
165 Ba, ASLig, AuMgg, La5015Ti4, F30G&N&3U6,
I’IgIIl7 SegTa, PTQQTiQ, Au7CS4SIl2, AlzLig, BagN, Lle, AgInSeg, Bgl\/[o7 HgNag,
Li7 GazLig,, LiMOOz, IngLig, Fg‘Ti7 LngSn, GegLi4ZI‘, Ingse‘g,, Se, CagN, PO7
Te, GeTe, S, NbSa, GeP3, MoNaQO2, NSrq, LiS2Ti, AsoNaSna, InzTes, KS2Ti,
Na, Cd4KP3, NaSzTi, B51\/IOQ7 KSQSH, KSQZI‘7 NaSQSn, RbSQSl’l, Li5T12, Lissng, §/2Z1’1177
166 B5W2, Na5Pb2, PTGQZI'Q, B63Ti, Beng, ASgSIl4, Na5Sn2, A53NaZn4, BegTa, P38H4, szPngGQ,
Pd3SQQT127 BigSe4, PgSn, PbQPdSSQ, B817Nb2, Ga7Rb, Be17Zr2, B617Ti2, B14T63, A13Y, CsGa7,
]3617’1‘&27 B617Hf2, SngSI‘7 SbSn, Ag2A17Ca37 B13N2, CQBlzBe, CzBlg7 03A18N4, AlgSI‘57 Bang,
Au7Rb4Sn27 Au7G62K4, LigNaQSn4, CS4OT12, CCIL&Q, Lu, NU, LiOgU, GegLa, ThQZn17, PU,
CBQU, LaQZnn, LUQZH17, UzZl’l17, O@PbRez, Ag4SbQSr,
AUGSI”QZH3, Hg0381’1, NPdg, F3Ti, F3Pd, F3MO, AlsMO, OZI"3, OgTiQ, BO3Ti,
AuGGag,Srg, CdGSb5, Ga5NSr6, HggNag, AlgAus, BagGa5N, MOgSllTlg, BaGIn5N, Kngu, KQMOQSll,
167 MOgRbQSu,
IH11K8, RbgThl, Inlles, M015Na28e19, CSsGan, Ba14CaN6Na7, B32M0158619, Mg21Zn25, M015PbQSe19,
M015Rb2819, MO15S€198D2,
LizMO15S€19, K2M015S619, In2M015Selg, K2M015819, (3821\/10158197 MOQle4SQ5, CaGHf19044,
173 A15MO, A15VV7 AlCaEh, CaO11Ta4, CI:’,]KVI‘I7 Ig]}{T‘l7 BeGaLa387, AlLa387Ti, BeInLagS7, BeLagLuS7,
174 A13ZI‘4, NTa, AS7NbgPd7 TG12U77 OQSG1QU7, ]_3)3BI'I_46‘27
1\/101581981127 NbSe27 BaM03Teg, CSM03T637 CSl\/[Og,S:g7 KM03Se37 MO3RbS3, 1\/.[03N6LT837 MO3RbSe3,
LiMOgSG;g,
Nb384, BaM03Se3, ASNbgTeg, InM03Teg, KM03T63, MOgRbTGQ,, Nb3T€4, Nb3S€4, Agl\/1033637 IDM03863,
CsMosSes,
176 MOﬁSGGTlQ, M03Na863, KMO:;S;;, Se4T13, MO3S€3T1, Aul()In3, Ang3T64, AuwGalsNas, AnggFgong,
Agcd.:;]:_“lQ()ZI‘?,7 KgMglgsnu,
1\/101586197 K3Mg18Pb11, 1\/10151:{1)388177 1\/[015PbQSG197 Li51\/1015S197 CSgI\/1015S(31'77 CSgM015T817,
CCthiWe, CCth&Wg, M027Rb58e31, Cl3U,
BraU,
180] SizTa, MoSns, BLuPts,
181 SizTa,
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Part 8 of all the predicted Case 3-TSMs:

182

NngGTi, IOGPbRb, CSIllee,

185

MgsPd, AuCds, MgsPt, F5U,

186

InSb, NZr, Ge, NPd, GaSb, AuScSn, AgSnY, CaSnZn, AuSnY, AuGeY,

CaHgSn, AgBiCa, CSc, HgSnSr, HgPbSr, C4Al3Zrs, AusLiSnyg, C5Al3Zrs, Mo3OsScZn, AusSr7, AgsSrr,
LiSbSn, LiSnY, InLi2Mo3Os, CasPbs, AgLaPb, AuSnU, AuGeLa, AuLuSn, AgL.uSn, AuGeLu, AulLaSn,
C3A13U, C4A13U2, LazPds, PtsThy, LasPts, LiLuSn, Cd4La23Pt7, BsRer, BsRer,

187

CAu, CdN, PbSezTa, NTa, SexTa, AgN, AlSn, AlGeSr, AlCaSi, AlBaSi,

AsBaPd, CW, AlSiSr, AlIBaGe, CMo, BaliSi, CTa, CPt, LiPd, NNb, MoP,

NPd, NZr, NW, NbS, STi, TeZr, STa, InS2Ta, N2Pt, PtSbSr, InSesTa,

1\12‘Ta7 A15Ba5Pb, Ba5Ga5Pb, CS()QYV7 GeLiZn, CaLle, A15Ba5Sn, AU4IHGK, Au4In6Rb, Ba5GasSn,
CLiNa03,

CLa, AU.SiTh7 AuSiU, 1\/10131:)9U7 NRe, NzRe, NRBS, ReSez, U2ZH17,

188

I3LiSc, LaNO2Si,

189

GePtQ, AggGa, Il’lMgQ, IIIP'CYY7 ASPdQ7 MngL 1\?11847 LlQSb7 PdYZn, BGegTiG,

Hf5Sc, PdScSn, AIPAY, GePdSc, GePds, GaPtZr, AloHfgPt, AulnY, AlPtZr, HfMoP, AIHfPt,

Pt2Si, MgPdY, BSizTis, InPdY, InPtSc, SiY, MoPZr, MgYZn, PdTLY, Pd.Si, PtSnY,

PdeY, PtSbQZI‘G, PtSCSIl7 Au7Ga2, In4Pt38r2, Cd9K14T121, CSl5T127, PTiQ, HgLan, IIIPt[J7 IIlLan7
InPtTh, InPdU, InLuPd, InPdTh, LuPdZn, LaPtSn, GaPdU, InLuPt, AIPdTh, LuPdSn, AulnLu,
SoU, CdLaPd, AlAuLu, AlLuPd, AgLuPb, AulnLa, LaPdSn, GaPtTh, GaPtU, LaPdT1, AIPtU,
LaPbPd, LaMgPd, LuPtSn, LugTe, AlisLais, ReSiTi, ReSiZr, ReSiTa, NbReSi, Ci5ResY 12,

190

GaMgz, PdScSn, GaPtZr, GaHfPd, LiaSb, AlPtZr, AIHfPt, PtScSn, B4GasPtg, Ge2O13RbsUs,
K3013Si2Us,

191

AIBQ, Ag5Sr, AuzBa7 AuBz, AgsBa, Bng, BQSC, A13Hf4, AUQNb, AU5K,

BoTa, BoMo, AlsZrs, B2Y, AusBa, AusSr, CaGas, BesZr, BioTl, BesHf, BesZr,
BeoHf, BesSc, BaPds, Hg, Hf, CaHg2, NNas, Ga2Y, LioNNa, HgoNa, BaGas,

I’IgQYV7 SiQY7 LiNNaQ, CaPt5, SQTi7 Rf, N3TaT12, I’IgQSI‘7 Hle\TgTa7 1\13()‘Ta.27 N4Ta2,
SCSiQ7 N3Ta2Ti, 1\111&7 Pt‘Tl7 Au5Rb, C@Li7 P'G5SI‘7 SI‘ZH57 BN3Ta2, YZII5, CNgTaz,
N3TaZr2, ClgLi, BaPts, NgTaQZr, NOTa, Ag7Te4, SiQU7 GagLa, SiQTh, TiUQ, ThZHQ,
Cd2Th, C3Si1gUao,

193

BG63Ta5, AuaHg5, BGe3Nb5, Br3Zr, Cl3Ti, Angng57 ASPb3ZI‘5, Gang5, ASSngI‘s7 AISH3Z1“5,
I,jTl, Ga4Ti5, L;Nb, CngI‘7 AS3SI‘5, CSngI‘5, C;8,3Ti57 C;E)J4ZI'57 GaSn3Zr5, P3Ti57 Nb5Sl5,

CSDgZI‘s, InPb3Zr5, IIl3Y57 xAlg.ZI‘g)7 A13Hf57 SSngI‘5, PngbZI‘5, NSH3ZI‘5, A13Y5, Bagl\I7 AgIn3Zr5,
ASSH?,ZI‘57
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Part 9 of all the predicted Case 3-TSMs:

PngC5, Hﬂg, Pt3Zr5, Pngs, G63M05, Sb4Zr5, Ba5B13, BNb5Si3, SngI‘57 Pngan5,

IsZr, AlsTas, ScsSis, GasNbs, SnsZnZrs, GesNbs, SiSnsZrs, GasTiaZrs, SnsYs, GasZrs, MosSis,
Sng57 Sig,Ta57 BSHgZI‘s, CdegZI‘s, Gangngz, HggMg5, PngiZI‘5, Gr&:gSC57 SH4ZI"5, SngI‘57 Ca5Sb3,
Ang3ZI‘5, A14ZI‘5, Nb5PSi37 N(;Ta5, Hf5Sb3Z1’l, GrGgSC57 SC5SH3, G33Y5, GegTa5, Pb38€ZI‘57 Sngin5,
AS3Ca5, PPngl‘5, G63Y57 Ner5, SigY5, GagTa5, T13Y5, SSngZI‘g,7 Bi3Sl‘5, PSII3Z]."5, GePb:;ZI‘s7

Hf5Si3, AlngsN, Sb3Sle5, SeSn3Zr5, Hf5SI13, PtsYs, NbsOPtg;, Hf5Sl’l47 Ba5Sb3, K3Nb80217 Au41Mg13,

193| AlyisMosYs, GasLus, BisLasSc, GeslLas, LasSis, IngLus, LasSbs, BrLasSns, LasPbsZn, LasPPbs,
La5Pbgse7
CGegLu5, LU.5SI13, G€3U5, LL15T137 Pb3Th5, Lll5Si37 Bi5La3Mg, La5Png, Sb5TiU37 Sb5SCU37 Ge3LU5,
LU5Pb3, Hbe5U3, Sb5U3ZI‘, LU.5Pt3, CLastg, Lag,Sb5Zr, HfLa:;Sbs, AgLa5Pb3, La5Pngb, BrLa5Sb3,
CLasSns,
La5Pb37 BigBrLa5, AsLa5Pb37 BigLa5, ClLa5Sn3, La3Sb5Ti, Sn4Th57 Pb4Th57 ILa5Pb3, BrIngLa5,
AlgBa10Ge7,
B5W2, BaNb83, C5A13ZI‘3, BW4ZI‘9, Hf9M04P, CS(;I{77 Pb7 Sl7 1\IbS7 Tl,
SeZra, Sb, Sc, T1, Y, STi, Zr, PdSb, PdTe, Sr, PoTi,
TeTi, SeTi, TeZr, PtSb, PtTe, PoSc, SbTi, ScTe, NbSy, PbSrZn, PZr,
NaTl, SrTlz, S2Ta, NbSez, SeaTa, NbPbSs, PTi, Oz, PbS2Ta, TiZns, Pt2SnY,
NbSQSn, SQSHT&, PSbZI‘Q, PSleQ, SI‘ZI’IQ7 SHYZI’I, Pd:’,TI7 PngI‘7 Pthng, Ptgsig, PtQSHQZIlg,
SnsTig, NbZnsa, Ag, AgBiCa, AgAsBa, AlZra, AlSca, AlYZn, AlPteZr, AIHfPts, AIPtTi,
Al3Y, AsAuBa, AgBaBi, AgAsSr, AsPdSr, AsHf, AsZr, AgBiSr, NbySsTi, AgoK, AuLiSn,
AuCaSb, AuBaSb, AuBiSr, AuNaTe, AuSe, AuSn, AuRbTe, AuBaP, BLi, AuSbSr, AsTi,
Al;NaOgSh, AuKTe, AlysMgoZns, BaCdGe, BaGeZn, B4Mo, BaHgSn, BaPt, AuCaP, BPt2, AsPtSr,
AuzK, BiPd, BiPt, AuSnY, BaPbZn, Bilns, BaTls, AusLiNaz, BiNas, AuMgs, BaSiZn,

194 BaMga, CAlTis, BasLiN, CAlSce, CNb, CGaTiz, BaSesTa, CSc, CAsNbz, BaSns, CInZro,

Bing, Br3RbTi, CN[O7 BiKg, CGaNbg, A1N3Ta4, CPTag, CSTiQ, CGaSCz, BrngTi, CAleQ,
CSZI‘27 CII’IT&Q7 CInTiz, YZI157 CSCQTI, Ca, CGaMoz, CTIZI‘Q, CQSQTi4, CQSQZI‘4, CSiTiQ,
CaHgSn, AlsBay, Calny, CaHgPb, BagNNa, CdN, CaPbZn, B4W, CaGas, CInSce, CdS2Ta,
CAlTaz, BaS3Ta, CHf2S, CAIW;, CaSnZn, CdsMg, CAlZrz, C2GeTiz, CNbyP, CaLiz, CGaTag,
CInNby, CTisT1, CdsSe, CHE,T1, GaPtTi, CHfsIn, BsMos, Ge, CaZno, Hf, Cl3CsTi,

CaMgs, GaTia, GaYZn, HfPo, CaCdz, ClsCsSc, CaPts, GeMgs, Be17Tiz, GagMg, Bei7Hfz,
YQZH17, ClgRbTi, GaTi3, CaHgg, CgAle4, HgMgg, K, IIII\/IOSQ7 HggY, AuNaQSng, Li,

HfQS7 Hgng7 C4A13ZI‘2, IHYQ, IHQSI‘, InMg3, GaNTig, IHSCQ, Ingsr, Hg:’,SC7 LiQSiZH,

GeYZn, C2AlITis, MgaSn, N2, NTa, NZr, MgZns, NNb, InTis, Mg2Si, Na,

NPt, NPd, HgsSr, InS2W, MoN, InScs, MgNazPb, MgsPt, Hf2PSb, MgsPd, KSna,

MgNaySn,
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Part 10 of all the predicted Case 3-TSMs:

194

LiTl, KPbg, C3AlTa4, MgQPtSi, NgTa, C4A13Hf2, N3W2, PdgTa, B4Ta, BaNag,

BMo4Zrg, KNag, Csl3Ti, Balis, CaNasSng, GasTag, MgaY, MgoSr, HfZns, N2Pt, AsHfgMou,
LigSIL;ZIlQ, CGA13ZI‘4, C5A13Hf3, ASHf9W4, Hﬂ\/IOQ7 Ger9M04, Mg5Pd2, I’Ifgl\/IO4S7 HfgSW4, Hf10M03Si,
BrnggRbg,

HfgSeW4, BHf9M04, Hfgl\/IO4Si7 HngVV47 CSK7Rb5, Mgggsrg, Cdg}{161\18,9‘T1187 Cd58X/137 Hg588r13,
CdsgSI‘m, AlgTh,

InLaZn, Lu, LaTlZn, AlsLa, AsLaPd, GasPd2U, CdLaTl, GeLaLiz, AlLas, Hg2Th, BraLa,

PdSbU, LaPdSb, InLaPds, HgsLa, La, Cd3Th, InPt2U, HgsLu, PaPts, AuLaSb, AuGeU,

Pd3U, AIQU, UQZH17, ThzZl’l17, LuZns, LazMgw, LHQZH17, Cd17Lag, BzRe, B;;Re, NRE,

CRez, Re, BeaRe, CRe, C2Re, NRe2, N2Re, ReaW, B4Re, ResZr, GeHfgRey,

HngRe4, N205, PR64ZI‘9, BR64ZI‘9, ASHfg];{e47 Hnge4Si, BHnge4, LU13Z1'158, Cd58L3137 Al'rlg7

195

B127

196

LigoSis,

197

Bi12020Zn,

198

BaPdSi, AsPdS, BaPPt, BagGar, AIPd, AuBe, AlPt, BiPdSe, BiPdTe, AsPdSe,

GaPd, BiPtTe, GaPt, AsBaPt, FoPd, HfSb, AuGaNbs, HfSn, BiPtSe, AlAu4, BaGePt,
BaPtSi, GePtSr, CaPtSi, PdSbSe, PdSSb, AuGaTas, PdSbTe, PtSbSe, SbZr, PtSSb, PdSiSr,
PtSiSr, GarSrg, Al7Srs, AlaSrs, AggGaSes, GaSr, ReSi, AlSr,

199

BidegSz, BithgSeg, N204,

200

CngOGTL PO, Hgl\IgOf,‘l:‘)\b7 HgN:gOgTL Au61n5Na2,

201

O9SbsTla,

204

P3Pd, Ge12Pt4Th, G612Pt4U, Ge12LaPt4, Athe, O3Re,

205

AlSb, AsGa, AsIn, AuSbs, AuNj, BisPt, B1a, N2Ta, NaOg, ClsPt,
PgPtGSr, OgPa, CQU, Ngf{e7 AS4CI7Hg6Ti, AS4BI‘7Hg6Ti7 Cl7Hg6P4Ti,

206

Cs, ASQZIlg7 Ge, Sl, BiQMgg, LuzNg, N3U2,

208

Na;11016Us,

210

0284,

212

BLi2Pds, BLi2Pts, GasLiOsg, SiaSr,

213

CAlngg,, Allngg7 CAlgTa3, AlgNNbg,, 1\/IO3Nsz7 M03NPt2, B324G6100, Ag3AuSQ, Bag4Si100, CMOgRez,
CRe2Ws3,

214

C, BrsLasSi, I3LasPb, GelsLag, OgUy,

215

A13L13815, C7B7 L110Pb3, Agghl;;, Ca4Hg9,

216

AuBes, AgAlLis, AgAsMg, AgBiLiz, AgCdSb, AgLiaPb, AgLiaSn, AgMgSb, AgO, AgSe,
AggLiSn,
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Part 11 of all the predicted Case 3-TSMs:

216

AlBi, AlLi2Pd, AlLi2Pt, AlTiz, AlTi2Zn, AsCdLi, AlTis, AsIn, AsCsRb, AsTI,

AuBiCa, AuBiLiz, AuCdSb, AlMo4Ss, AuGeLis, AulnLiz, AuLiSb, AuLiMgSn, AuLi;Pb, AuLisSn,
AuMgSn,

AuN, AuPbY, BBi, BTi, AusCa, BiGa, Biln, BiLiMg, BiPdY, CAg, CCd,

CMo, CNSi, CNb, CPd, CSc, CTa, CW, CY, CdLi2Pb, CdN, CdPo,

CdNazPb, CGaMo4sSs, CsNRb, CsPRb, GaLizPd, GaLi2Pt, GaMo4SesTes, GaSb, GaMosSs, GaMo4Ses,
GaTig,

GaTig, GaSgTis4, GelnLi, GaNbySes, GeP, GeSc, HfN, GeTis, GaMo4SsSi, HgSe, GaNby4Ss,

HgTe, InLi2Pd, InLizPt, InSb, InTis, InTis, GaSegTas, LiMgPdSn, LiMgPdSb, LiMgPtSn, LiMgPtSb,
GaSesTaqTes, LioPdSh, LizPtSb, MgPtSb, MgPdSb, MoN, MoP, NPd, I4Nb4Ses, NPt, NTi,

INbSe, Li2O04S, NW, NZn, NZr, PSi, PT1, PoZn, PtScSn, RbSb, RbTe,

SbSn7 Sle, SCSD7 SiTig7 SnTi37 Pmeeg, AuSTa57 Mg5Pd1()Si16, Mg5Pt1oSilﬁ, Ba14LieN6Na10,
Ba14Li5N6Na11,

IngTes, LiQQSis, Lii7Pbs, BiLaPt, LuPtSb, AuPt4U, PaPts, CRe, Cd45LU11, HgssLaiq, L117Si4,

G64L117, AgLisz,

217

Agg,an, Ag5Cd8, A112Mg17, GegNaGPtg, Auscdg, A112Ta17, Mg24Y5, K10Pb48, Pd16877 OTag,
IH5N&24015, FQUQ, A15R624, R624865, R624T15, MO5R624, R624ZI'5, Hf5R624, La6P17Pd6,

218

AlﬁKs 024816, AlﬁNas 024Si6,

219

C4N4T122n,

220

Hf3N4, Li158i47 Ge4Lil5, Li12Mggsi4, Li15Pd4, Na15Pb4, Na15Sn4, G630125b4, O:',6P1QSC47 A83T14,
A13Li128i47 AU.'g,Sb4Y37 Ba4B13, Bi'g,SI‘47 031\147 C3SC47 CS4067 1\I4ZI‘37 Ge:;l\L;7 P3Ti47 Sb3YY47

AU4Li15, C3SC2, C3Y2, Bi4U3, Bi3La47 La4Pb3, P4Th3, Se4U3, P4U3, AS4Pa3, La4Sb3,

Au3Sn4U3, AS4Th3, Pang4, La38e4, Sb4U37 Pngb4U3, Bi4Th3, ASgLa4, GegLa4, Te4U3, Pt3Sb4U3,
La3T64, S}:);;'I‘hg7 PthH4U3, Bi4La3Pt3, C3U2, CgThQ, CgLUQ7 Ca12L16N1603R64, P4Pa3, AS4U3,
AU3LU3Sb4,

221

AuCl3Cs, AuCagN, CAIPt3, CInTis, CW, CY, CSc3Tl, Cdsln, CagNPb, F3Ta,
GasSc, HfPt, InY, InPds, CPt3Y, LiPb, BPt3Sc, FsMo, MgPds, PSc, InNScs,
CPbPts, TiZns, InsSc, Pd3Sn, SnTiz, NaOsW, MoN, MgT1, MgY, NNb, NPd,
NZr, NSc, NTi, NZn, NTa, NPds, NbZns, MoO3Sr, NNas, NbsSi, MgSc,
NaPbs, NbO3Sr, P, MgSr, NbO, PY, PbPds3, Ny4W3, O3SnTa, PdSc, PdZr,
Po, PdTi, PtSc, PbsY, PdsTi, PdsY, PdsZr, PtZr, PtTi, SbSn, Sb,

ST1, SbSc, SbTI1, ScZn, SbY, Se, SeTl, SrTe, Pt3Ti, PtsZr, SrTl,

Pth, ZI’IZI‘, TIYY7 YZH7 ‘Tl\/7 SI’I3Y, T13Y, Pd17Sel5, Ang, AgMg, AgPtg,
AgSc, AgY, AgZn, AgsIn, AgsMg, AgsPt, AlMo, AlPd, AINTis, AlPts, AlZrs,
AlYs, AlsLi, AlsHf, AlsTi, AlsSc, AlsZr, As, AsSc, AuCd, AsY, AuMg,
AuPdg7

25
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AuSc, AuTi, AuY, AuTis, AuZn, AusLi, AusPd, BPbScs, BPd3Sc, BInScs,

BPdsY, BScsSn, BScsTl, BPtsY, BsK, BaCd, BaHg, BaNbOg3, BaMoOg, BsY, BaO3Pb,
BaZn, BePd, Bi, BiTl, BiszSr, BrsCsHg, CAlTis, CAlScs, CCaPds, CHf, CGaScs,
CGaYg, CInSCg, CNTL CInPtg, CIH\(37 CNb, CMgan, CPbSCg, CPbYS, CPt, CPde,
CSc, CPd3Sc, CPt3Sc, CSnYs, CTa, CScsSn, CZr, CT1Y3, CTizTl, Ca, CaCd,

CaHg, Caln, CaPbg, CaTe, CaSng, CaTl, CaTls, CagNSn, CagNTI, CasPb, CdN,

CdSr, CdY, CdSc, CdsNb, Czo, CsNO2, CslOs, FsKPd, FsPdRb, FsNb, GaPts,

GeNbs, GeTe, HfPd, HfPts, AloCa3zOs, HgLi, HgSc, HgSr, HgTl, HgY, HgsZr,

HgsTl1, InPd, InMgs, InSb, InPt3, InNTis, InScs, InTe, InZrs, InsMg, InsY,

LiPd, Cang, BaHgn, Hg11K7 In14K3Mg20, Hgan, ngSl‘7 Bng64Sigl, AgLa, ASTh7 ASU,
AuLu, AlLusN, BInLas, BLuPds, AlLas, BLaPds, BsLa, AlLagN, BLaPts, BiTh, BiU,
GasU, CdLu, CLa3Tl, InLa, Hgla, HglLu, InsLu, LaZn, GasLu, GaLaOs, LuPd,

LuPds, LuMg, LaTl, LuSb, LuPts, KO3sU, LuPbs, LaTe, B¢Th, LuTls, InsLa,

LaPds, OsRbU, LaPbs, LaPts, InLas, SbU, SbTh, TeTh, LaO3Ti, InsU, ThTls,

LasT1, LaSns, LasSn, SisU, TeU, LaTls, CLaPds, InLasN, TlsU, PbsTh, CAlLas,
CLasPb, InLusN, CLaPts, BgLu, CLusSn, S3Uy4, Cdy1La, Cd11Th, AlRe, CRe, NRe,
ReTi, OsRe, PbTi,

223

AlMogs, AlNbs, AsTis, AuTls, AuTis, AuNbs, AuTas, AuZrs, BeMos, ClsNa,

GaM03, GaNbg, CaO4Pd3, CdO4Pd3, GGMO?,, Gerg, AlleIlg7 BaQSi46, BaGSi46, BagNagSi46, Iang,
BagSi46, MOgPt, 1\/[03Si7 NPd37 MOgSD, NaO4Pd3, CSgngo, NaO4Pt3, Nb3Pb, NbgPt, GalsGegoNas,
Nngn, Nb3Si, ngoRbg, Nbg,Te7 Nb3Tl, OW3, OW3, Greg,olang7 O4Pd3Sr, KgSi46, O4Pt3,

G6401n6K8, PdTis, PtTis, PtTls, Au6BasGe4o, Pd3S4Y, SbTi37 SnTag, Ba4Ge20Pd3, SIIZI“;),, AUGBaSSi40,
AggBa4G620, AU3Ba4G620, Na4Si23, GG4GK8, Na88i46, Ba4G620Pt3, CSSSn46, CS4SH23, CS4SH23, KSSn46,
In48K3Na26,

IH4SN3«26Rb37 LangS47

224

()sz7 AggO, Agg():,)7 BizOg, OPdQ, OZI‘Q7 OQPt7

225

BI‘, NbO, C)QPb7 RbSb, Pt7Sb, Grayan7ZI‘67 Al4811351‘117 Mg23Sr6, Hf7 HgPO,
GeLi2Zn, LiS, Li, InSb, HgTe, HgSe, K, In;LiPd, InPd.Y, HgLis, KN,

InPt2Sc, InPteZr, LiPd2Sn, LiPbPds, KS, InTe, Mo, LiaMgPb, InSrs, LiMg2Si, MoN,
MgoPb, Sb, SY, InP, TeY, SZr, Ti, InaPt, Zr, LisPd, PSn,

Pd, Si, MoP, Y, Sc, Pt, Nb, OZr, NZn, NZr, NTj,

NNb, Ta, PZr, NPd, Li2SnZn, OTi, NNa, MgP2Si, NaS, OTa, Rf,

NW,

26
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LisTI, LioMgTI, NTa, OPt, NPt, SSc, InzLiPt, PoY, ScSe, LiPd7,

SbSn, SeY, P1SiZn, NPds, InLisMg, Pd2ScSn, Pd2SnY, PbPdyY, RbTe, PtaScSn, INaOgPbs,

LiPt7, MoZng, MoZnz, LizszSre, IngN7Sr19, AgAuCda, AgAuZnaz, AgAuClsCsa, AgCsoFsK, AgN, AgaAlSc,
AgQCdMg, AngeLi, AgQIHLi, AgQIHMg, AgglnSc, AgQII’lY7 AgQLiSn, A116Hf6Pt7, AlAquf, AIAUQTi,
A]TiZI‘Q,

Al2Au, AlLLiPt, AloPt, AsIn, AsSn, AsTe, AsZr, AuGaz, Aulnz, AuN, AusHfIn,

AugII’lTi, AUQIHZI", B128C, Al16Pt7T16, B12Y, 812Zr, BBeg, BZI“, BazCaOgRe, BaQCdOGRe, AggCa1gN7,
Ba206SbSc, BaasOgReY, BasOsReZn, BeP2Si, BeaSi, BiKs, BiO2, BiSe, BiTe, BrgCsa W, BrgKaRe,
BagMgas, CAg, CCd, CMo, CNb, CSc, CTi, CRe, CTa, CY, BrgRbaW,

Cagln, Cang, CaQOGPdW, CaGGeLi, CdGeLiz, CdGePz7 CdLisz7 CdN, CszSi, Cde, ClaCSzMO,
CIGCSQPLG7 ClaCSQTa, CIGCSQW, CleI(zl\/.[O7 CleI(zRe7 ClngTa7 CIGMOTIQ, Cl@NbRbQ7 CI6K2W, CS7
ClsRbaW,

ClsTlgW, CSQF6KMO, CSQFGKTL CSQFGMOTI, Ca191n8N7, FQTi, FaKMORbQ, F@KgMoNa, FGKMOTlg,
FﬁKRbQTi, F(;l\/[Ol\Ial%bQ7

FGKgMO, FGMoNa, Fel\/IONale7 FeNaszTi, F6K3W, FGTiTlg, F@TiZI‘, GazLiPd, GanzSC, GaQPt,
GagLiPt,

GeLngg, GeLiPdg, GeLigPd, GeHgLiQ, GalGerPd7, C;a16Pt7ZI‘67 GalGPt7Ti6, Ga4SngSr11, BBI‘Q()KgZI‘G,
Ac, AsPa,

AsTh, AuzInU, AsU, AuaSnU, AuzInTh, AgoInLa, CPa, CU, CTh, C,U, OU,

OPa, NU, PTh, La, NTh, LaN, SeTh, LaS, PU, LuSe, LuS,

LaSe, LuTe, Th, LuPo, InLuPds, LuPd>Sn, SbTh, SbU, LaMgs, B12Lu, ClsCsaNaU,

Lu6Zn23, AlLa6Mg22, MgnghG, Cd23Th6, NRe, Re, BazMgOGRe, PtzgSing, U7

226

Belgsr, B613Sb, Belgsc, BaBel3, Caang, B613Ca, Be13Zr, Belng, Liang7 Be13YY7
KZni3, NaZni3, RbZni3, BaZnis, BeZnis, Cdi13Cs, CdisK, SrZnis, Mo7rSni2Zngg, BeisLu, BeisLa,
Bel;;Th7 LaZn13, Cd13Rb,

227

CaxFOgTag, NZnsZrs, NTisZns, AgBes, AgaNa, BeaNb, BaSc, AusNa, AlaSc, CaPda,

CaLiQ, BegTa, CaPtg, A12Y, Blg];‘ﬂ)7 BanQ, ASQNa., AU.QPb, AU.QBi, BaPtg, BiQK,

Bi2Cs, Ge, AglnaNag, LiZn, InLi, HfW3, InNa, MosZr, LiPt2, Hf Moz, CsOsWa,

NaPt2, In24S32, BiF4K, Pngr, PtQSr, O4PdZn2, Sn, Pt2Y, YZna, LiO4TiQ, WaZr,

PdSCQ, O7PbQSb2, S4ZI‘3, ILi7N2, OGPbQSHQ, NN‘ngng7 Na03Sb, AlMggPtz, HfQPt, AuIl’lzNag7 O4Sb2,
()5Sb27 ()PdQZI‘47 I’IfZIlQQ7 PtZI‘Q, ASPdsSb7 G9136K24, CZH3ZI‘3, AthggTaQ, CHf;3Z1137 ZHQQZI‘7 BMggPt4,
BaloGa, LuSQ7 A12U7 AIQLu, AlzLa, LaPtz, LaMgg, CS2012U47 BGQQRE, AIQBReg, NRGQZI‘4,

AlzoLaTiQ, CTi3ZH3, CSGQ17N&L27 CdLi7 Nagl:{bSin7

229

Se, W, Al, Ba, Ca, Bi, AuSbs, Cs, Hf, Mg,

Li, Mo, K, Na, Nb, Rb, Sb, Sn, Ti, Ta, Sr,

T1, Zr, Ca5GegPd6, AggCag, O4Pt37 F15Nbg, In;Pts, GalgPtY4, Ga7Pd3, A1141\/[g137 In7Pds,
GarPts,

27
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Sb2T177 1\/1038]377 Ca17Hg9Lig, La, Th7 Lu, Cd4La6Pd13, Ga12LU4Pd, Ga12PdU4, Laan13Zn4,
K401281‘U3, AS7];{637 U7

28

Note that materials in Cases 1 and 2 can also have band crossings located near the Fermi energy. We list the
potential materials with such properties in the following table. Blue and red colors respectively denote Cases 1 and

2.

Part 1 of all the predicted materials with band crossings from Cases 1 or 2:
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TABLE VIII. Materials with band crossings in Cases 1 or 2 (in blue or red, respectively): The band crossings for the materials
listed here could be far from the Fermi energy, and the material might have a continuous direct gap or even a full band gap.
One must further examine the actual band dispersions in understanding the prospect of these materials as TSM candidates.

SG

Materials

A1C17Se, A12L12012814, A1204Pb, ASKSGQ, Au2Te3, BszQOs, B3Bi06, BaBeFO4P, BaF1ng2,
BaI4012Pd,

BGPQ, C7 CLlN'aOg;7 CaG6205, CagIng7 Cl4CSQHg, C17NQSbS€3, CSlUKgpbgg, CS4M03020U3, F4NOJRbT€,
FgNaQSi,

FﬁNaQTi, Ga2011T64, GaQO4Pb, IKOg, KSbSez, LiNzNa5, OnsrgTe4, OzSi7 OQTi, OGSbQW, OsSGQT@Q,
P>PtSiz, PbsS13Sbs, RbS2Sb, RbSbSez, S4SbT1s,

SiQTeﬁTl(;,

GeO5Pb3, 02 SL

AggS, AlBaF5, AlCl4K7 AlClaI, A12012W3, A1204Sr, A17S12T13, ASCSF4, ASF12L1X63, ASLiMOOG,
ASO4T1ZH, ASSQ, ASQB&QSG5, ASQCng4I4, ASQCSQSGQSI’I7 ASQKgL&Og, ASQOg, ASQPbQSE), ASstgSzQ,
AuBI‘FG7 AuNa5Se12,

B4G609Rb2, BaMongTe, BaM03010, BaNagO(;SiQ, B309T6W2, BELQCl7SC7 Ba3P4Sn2, BiCl5Hg4SQ,
BiInS3, BiKPQSG, BiKPQSGG,

BiPQSﬁTL BiPd, Bi4Br205, Bi41205, BrloRegTeG, BF4K2ZH, CQF4T€2, CQNQSQ, CaGGQPtQ, Ca.NQOQSiQ,
CaOg,Te,

Casz207, Ca4FNa2Nb017Si4Zr, CdzOmszSg, ClFO7Pb28€2Ti, CngQOlgRbSS(,', Cng201283T13,
CleOngQSeg, ClQNQSg, ClgHgGIngpg, CSQHgI4, CS403Pb,

F12Sb2Xe, F21Rb5ZI‘47 FQOTe, F3KOTe, F7SHY, GeKS4Y, GeNQOSi, GeO5Pb3, HfNOgTa.7 HgIzOz;,
Hgg,OwSeTeg,

HggOmSeg, ILiMOOG, I40lgzn2, I4T12Zn, IanLiMOgOlg, IanSeTl, IngSe7, KLiO5SiQ, KPQSGSb,
KPQSbSee, KS4SiY,

K2M03Selg, KzolssigTi, 1\/10027 1\/IOO7TGZI127 NaPQSGSb, NaQOggSian, NaQSegTiQ, 011P2W2,
015Pb48813Zn27 O5T€2, P'thSig7

PQSGSle, PQSbSGGTl, PQSGGTIY, P4S57 SbSeng, Se, Te,

AgSQSb, AgzMOgOlGTeg,, A1171\/IO47 AlASQLiO7, Al4015Sr6Y2, A14PGS13, AleFmN&sz, ASPds7
ASzGaLiO7, ASQLiO7SC,

ASQMO, ASQN&O7SC, ASQNb, ASQT&, AUCSI4012, AuI4K012, AuI4012Rb, BBGQFO3, BB62F2K03,
BBGQFQO;),Rb, BgBiO@,

Bi10M03024, Bi141\/IO5()367 BiOgSC, Bi7F1105, Bngngeg, BI‘QNbO, BI‘4NbOT1, CC&OS, CK404, CLi404,
CNa4O4,

CgASNg, CaO7Si2Zr, CdNazS4SIl, GaNbO4, Ga2G63010Rb2, GePd5, GezHg3K288, (;64091)]37 GegLi4020,
I‘IgQPQS77 IszO,

IngO, IDKPQS7, LiNzNa5, MOO4T12, M03Na2016Teg, Na4OQSi3Sr, NbgOs, 014PtSiQSrg, OQSi, O5Ta2,
P2S7ScTl,

PbS, PbgPds, PO, RGQSC3Si3,

BOgY, BaB6207Si2, CGagNgsi, CgGaNSig, CSIOg, CSI4Li37 L13N2N33, Li5N2Na, NOQSiY, NbSeg,
0284,

Ag7SGTa, CLi404, Cal4F2Nb2034Si8, HgO4S, O3W,

B3 Ca4La010, N2 Re,

O o

A115La3 ()37Ti57 N3Na4Re,

11

AgBiyClSs, AgBi2ClSes, AgBr, AgCl, AgHfRbTes, Agl, AgaCs3SsSbs, AgaOgTeoz, AgsBaSs, AlAs;ClsSs,
A1A117 A1016NSQ7 AlCS@Sbg7 A1F4K, AH4II17 AIRbGSb37 AlgASng, AIQCaO47 A12Na78b57 A13F12NaRb2,
AsAuK,Sy,

ASCSQN&O4, ASF5N4S4, ASFng, ASO4Sb, AS2T€3, ASgBrOePbQ, ASgCSGIn, AS3F68bSe4, AS4S5,
AU.KQPS4, AuPS4T12,

AuSr, AugBaSbg, BBeLi, BBI‘gP4Sg, B83T13, BSengg, BaBigPdQ, BaIHQPQ, BaNaO7SCSi2, BaOmSCQSig,
BaOlOSing,

BaO;;Se,




Part 2 of all the predicted materials with band crossings from Cases 1 or 2:
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BaO3Te, BaPdsSs4, BaSsSnoe, BaSbs, BaxBrPz, BasClF;Zns, BaxClP7, BaxGaGeN, BaxGeSezTeo,
BagGeSe4,

BaQIP7, BaQLiN4Re, BaQSe4Si, BazSiT&;, BagBistSelgg, BagGegNQ, Ba4CIQN4W, Ba4GaQS7, Bi,
BiCdClOz, Bi2G&21H4S12,

BiQIH4Sg, BiQPdQSI‘, BiGSe138r4, Bi7IIl3Pb4Slg, BisCSQSelg, BigRngelg, BrgGaLi, BI’3Nb3S€10, BI‘4K2ZH,
BrsCsHga, BroTaTe,

CAgNO, CAggOg, CaFgK, CaSbg, CazO1QSi4Zr, Ca5N4OQW, Ca’?NQNbSiQ, CdCSQI4, ChQReQS, CthReg,
CIF5NRe,

CHH5S5, CHH5S€5, ClKO3, CleuTea, ClgGe];{b7 CI3N383, ClnggSelo7 Clﬁpd.SSe7 Cl7CSTi27 Cl7Nb38e5,
Cs2Hgly,

CS3I4Li, CSeGaSbg, Fnlngsz, F14Sb4, FKOQS, FKOQSG, FLiO4SiSr2, FO3S€Y, F4MgSr, F7III2K,
F7PbTa,

F7SrTa, FsLiNaYs, GaGeNSra, GaGezNas, GalsLi, GasPt, GeHfPd, GeS4Sre, GeaNaSrs, GesK4Seio,
HfS3,

HfSe3, HfSengg, Hfreg, IQZI‘, IgReg, InNa5S4, IHQS7SH3, In5SGTl, In5S7Tl, In5Se7Tl, InGS7,

In68e7, K205SQ, K4P8Te4, La83Y, LiN4ReSr2, LiQO7Ti3, Li4S4Si, Mang, 1\/[0037 1\’10TC27 MOQOQZH3,
1\"[02S37 NQO47 NaNbgolgT&;, Na207Tig7 Na2P2S6, Nthg, szPszzSn, NbQSeg, OzTe, 03P4SG, OngS,
O3PbSe, Ongz, OgPdSe, OgSeSr, 03T14, 06P4, OePbg}S7 O7PbTi3, O7Si2Y2, OgSzan, P4S5,

P4SG, P5Y, PbS, PbgRb4, Ptha, Pt()'sig, S3Ti7 Sngng, SgYQ, S4SiSI‘2, S7Sb4Sn,

Sb, SbQSI‘, So;;Ta, Sc;;Tag, SegZI‘, SIIQSI‘ZHQ, Te;;Zr,

13

Al ClgSr, BrsNbSe, BrgNbaSea, ClsNbSe, FMo207Y, I4Zr, I¢NboTes,

14

AgQHgSQ, AgQOJS, AgQTC, AlBI'g, AlCaF5, AlCl4L1, AHg, AlNagsg, AIQBQCSQO7, AIQBI'G,

Al;BrgNaSez, AlClgOSn, AsBaKSes, AsISe, AsLuSe, AsNaSz, AsSY, AsSeY, AsaFi2Hgs, AssFsOzRbo,
ASQPtQSr,

AsoS3, AsaSes, AuCls, AulTe, AulsLi, AuNaSez, BN, BoMg2Os5, BaBeLazOs, BaGasPte, BaKSbSes,
BaNb2Og, BaP2, BaS2Sn, BasBrsCs, BasClCsS4Sn, BasP14, BeLiN, Bi, BiBrs, BrIinTe, BroO5Sby,
BI‘;:,G?).7 Brngg,Seng, CF47 CKNSe, CgCa, C2C14SQ, C7Y4, Cd2K203, CIQMgC)g, CIQOS, C12058b4,
ClgTCg, Cl4Hg4IQS, CI4IK, Cl(,HgngZr, FG&OgTC, FMOO4Y, FO3S€Y, F4ZI‘7 Galg, HfOQ, I’Iggl\/IOO47
HggO?,Se, IIHT@, ILIO47 IQPd, IQPE, Ing, I5Nb, Ialng, KNaOQZn, KPS4SH, K207W2,

K2S63Te, LaSbSe, LiP, Lu20581, NOT&, Na203Zn2, NaQSegSn, OQTi, ngbz, OgS, OaSezTi,

O7PZSn2, O7R,b2W2, O7SiQY2, R,bQS7Sb4, Rb2T63Zr,

15

AlLa03, B408U, Ba2R66811, }3621_48,2057 Br6053La, Bl"ﬁIIlzTh, CzBrmLaﬁ, C3K4011U, CthRGQSQ,
ClLa;;OsSiQ,

ClLagsgSiQ, Cl5Pa, Cl@'ReTeg, CSQF7Pa, CSQRE3S€6, CS4R66813, CS4Reesel3, FgL&QLiOgSg, F4LiLu,
F7K2Pa, F7PaRb2,

GaLagNg, ILa;;SgSiz, I4U, InSle, In2N3686, Il’lzTes, KNaO;;Ti, KOQSb, KOngY, KSQSb, KQMOOQSQ,
K2M03010, K2M03012Th, K204Zn3, K207Sez, KQRbQRGﬁSlg, K2R63SG, KQRQ3S€67 KQS3Ti, KQSsSDQ,
KQS?Sb4, KQSE5SH2,

KgN&OgWQ, K4RegSe12, K4S14T13, K6Nb48227 KGSQQT&A, KGSbgTIQ, L32011Te4, Lﬂ\/IOzOng7 LiOGSCSiQ,
L108Ta3, LiSsz,

Li203Pb, LigOgSn, Li203Te, LigOgTi, Lig()g,ZI‘7 Li204W, LizS?,SI“l7 LigNag,SgTiQ, Li304Ta, Li4O5Se,
Li(}O7ZI‘2,

LuO4Ta., MgO, MggOsTe3, MoNa2012Te4, MOOQRbQSQ, MOOaYz, I\’IOP4, MOQOng, M03Na2012Zr,
Mo3O10Rb2, M0o7022T1s,

NQOSiQ, NQOQSQSG, N202S3, NngSI‘Q, N38r2Ta, N4Se4, NGS5, NaszPSlo, NaOQY, NaOy,RbTi,
NaOGSCSiz7

NaSQSb,

30
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NaSi, Nang4011, NaQOnSi4Zr, Na2012T64W, NaQO;),Pt, Na206812Zn, NagO7Sb4, NaQO7Sig, NazRegsg,
NazRegsea,

NagSesTe, NaaSnygSr, NasOi0Tes, NaysSsSns, NaysSis, NasNbOs, NasOsTa, NagS7Sna, NagSbsTl,
NaeSe7Si2, Na6867Sn2,

NbO4Y, Nb2Os, NbaOgSn, O11TesY2, O2RbSb, O25i, O3SiZn, O4PdS, O4PdSe, O4Rb2Znz, O4Shs,
O4WZH, O5Pb2Te, O5PdSe2, O5STi, O5Sb2, O5TEL27 OsTig, OGPbQSbY, OgSn3W, OsTean, O7Rb2862,
O7SHTEL27 OngPbg, 08P4, OgTe3Z1127 Ogl%baTez7 OgSig,SI‘37 Pzpts, Psz4S€9, PQS7ZI‘, P4S4, PePt4SI‘,
PbS4T12Zr, PbSe4TIQZr, Pngmeg, Pb5S17Sb8, Pbgpdlg, Rb2R63SG, RbgREgSeﬁ, RbQSe5SIl2, Rb4R66812,
Rb4R66813, Rb4R€6S612,

Rb4Sl4Ti3, Rb4Se14Zr3, Rb4T€16Zr3, RGQSC;gSM, Regsale, Regseale, R668612T14, Sl(), STEL(;, SgSnzTIQ,
85811211127

S})QTC;;, S€3T12, Se4SiT14, TGTIQ, Tengz,

16

AIPSy, C11Ny,

17

AgQSe, BlchQOgg, CQBN, FlolngRb, NaNbO:;,

19

AgCsSeq, AgHgIS, AgLuSes, AgNOs, AgRbSes, AgScSea, AgSe2Y, AgoGeOs, Ag2INOs, AgoO3Si,
AgzOgSn, AggS, AggSe, Ag3B5097 Ag3INzOe7 Ag4PQS6, AlBan, AlBaLaO4, AlCl4Na, AIQCa3N4,
AlgNQOgSiSI",

AsBrs, AsClO2Pb, AsCls, AsClsFgS, AsK, AsKMo4015, AsKO3z, AsKOgW3, AsNa, AsNaOgWs, AsOs5Sb,
ASRb, ASQFQS(MTGQ, ASQNa4Te4, ASQO{,, BGGQKO(;, BQB&Oﬁan, B2B33N4, BQCaQOs, B207Seg,
BsF3Li2O4, B4LiO7Rb,

BsCs2010, BaBiSes, BaF;Ga, BaGeOs, BaGeO4Pb, BaN2O4, BaO3Si, BaSbTes, BasNgSiz, BagSe13Sng,
BeCaFNaOgSis,

BngRb, BlClO3S€, BICIQKO4S, BiSegsr, Bi214013, Bi4Cll4Se10, BI‘l\IO?,7 Brgsb, BI‘4CST1, Br4InNa,
Brg,Pleg,

COz7 CO4Pb2, CQFQOg7 CQF5O4RbSb27 CQNQSGQ7 C4A1BaQLiN87 C4BF12K, C4O4T127 CdCSQG63Seg,
CdCSQSessng, CdIQOG,

Cd2012RbQS3, Cll4Ga38b7Seg, CIF3SI127 CIQS, Clei, CI4CSQHg, Cl4GaNa, Cl5N3OPQS7 Cl5N384Se,
Cs1103Rb7, CsSb,

Cs2GesMgSes, CsaGesSegZn, CsaGesTegZn, CsaHgSsSns, CsaHgSesgSns, CsaMgSegSns, CsaSs, CsaSes,
CSQSegSnan, FmINgOg7 FIOQ,

FzGe, FQSn, F3K204SSb, F4S, F4Se, F4Te, F5NaQSb, F6Na3NbO, GeI;;Rb, GeO4PbSI‘, ISSb,

I5PbT13, KLigNaOSSQ, KP, KPQSQGY, KQS5, KQSes, LaNssi:),, LaQOGTe, Li3P77 MoNa4O1483, NaP,
NEJI,4SHT€47 NbOstSi, OszQSn, OzSi, OzTe, Ongz7 OgXe, O4S€T12, OaTeYz, OsWYz, PPbRbS47
RbSb7 Rngs, Rnge5, S17SbGSI‘6, S5T12,

20

AgASKQ, AgAsNaz, AgBlKQ, AgKQSb, A1F5T127 AIO4P7 AsGaO47 BgBagBI‘()gpbg7 B5CSQL13010,
BaNbQOG,

Ba03Ti, B360815Ti5, BeLiQO4Si, BeOGPQ, Bi2K4Zn, BI“4CSgLi, CC&Og, CMgOg, CdOmeeTe,
CIF5GGOQ, FIHO5T€27

FglsHQ, InNag, KQOGSiQZn, Nale, NbSeg, 013P4Y2, OQSi, O7TaY3,

21

OsUs,

25

Agng, AsGa, Bi4BI"209T€2, CBQN, CQBN, CaMoOGSrg, CaOGSrQW, CaQOGPdW, CdO()‘SI‘QW, CdTe,
HfNO3Ta, InSb, SiTi,

26

AngO3, B2K3Nb3012, Ba(}(ﬂ(szz7 BaHgSz, BI‘4CSLig7 Can, CaNOgTa, CaPPt, CdKszQSI‘, Cdo:;Ti,
CIQOQW, F13RbTh3, F13Th3T1, GegNan, 111111\/1040()627 KPSGGZI‘, MOPtQSig, 1\Ia1\1b()37 1\I£)J2()5Si'I‘i7 OQSe,
O3Pba,

PsTI,

31



Part 4 of all the predicted materials with band crossings from Cases 1 or 2:

26

Pb3SlQSn3Y2,

29

AgIOg, BN3501684, BgBiOG, B7ClMg3013, BagNg,Ole, BiIO4, BiQFNbO5, BizMOO()', CQClgHg3N4,
C,FNOS,

Ca03Te, CdIQOg, CdNQOG, 0111M03N2, CIFOQS, CS4G€P4S€12, CS4811Ta2, FdeXeg, FQII{OQ7 FQOSe,
F4RbT,

F4SW, GaLaOSes, GeKNO, GePsRbsSei2, GePtS, GePtSe, GesLiNaOg, GesLizOg, GesSeg, HgNg,
IanOgTez,

KPSeg, I(Ql\/[g048i7 K204SiZn7 K4Nb28117 LiNOSi, MgQOGSiQ, NaNbO:;7 OQZI“, O5T€U, P@Rb486127

31

AnggGaS4, AgngGeS4, AnggSe4Sn, AggL;Zn, AggASS4, Ag3PS4, AggPSe4, Al4BaS7, AS4K7Nb,
AS4NbRb7,

BB&CIF47 B3B€2KO7, B3B€207f{b7 B4CaO7, B4HgO7, B4O7Sn, BaB6207Siz, BaGa4S7, BazNgSi5,
BI‘IH5S5, BrInsseg,

CGaNSi, CLi404, CeCSgNﬁNaReeseg, CaClz, CdGeLiQO4, CdGeLiQS4, CdLizS4Sn, CdO4S,
CdgNa(;OwSie, G916K14Zn, Ge16Rb14Zn,

HfNO3Ta, HgO4S, IQZr, I4Te, KloMgMO7OQ7, MONNa303, NgSi5SI‘2, NaNbO;;, OSH, O7ST€2, S3Sb2,
TGQW,

33

AgASS, AlFﬁLig, AlGeLigos, AlLiO4Si, AlO4RbSi, AIO4SiT1, A]QRb4Ss, ASBGCSO47 ASK384, ASLiMOOG,
ASLigSg, AquTl, BagGeQTe5, BeF4Na2, BeNQSi, Blclg, Big()'friz7 BI‘I\IZHQ7 Cl5N3012R63, CBI‘QS&;,
C4N4PbS4Zn,

CaF22P2X65, CaGagO4, Cang207, CdNaO4P, Csz, ChoReﬁTeg, ClFqugXG, CI4GaHgQSb, Cl4Rb2Zn,
C17Ga21n, C17Ga2K,

Cl7Ga37 CSIMOOﬁ, CSO7SbSiz, F204RbSSb, F5KNaNbO, F‘5K2Y7 F6KNaSn, F6N3P3, GaGeLi3O5,
GaliSs, GaliSes,

GaNaOz, GeKNa03, GeKO5P, GeO5RbSb, GegNazSe5, Hg205Te, Hg5168b2, ILiO3, INaO3, ISSb7 InLiSQ,
InLiSeg, KLiO4S, KO5SbSi, LaLuS;;, La03Y, LaSQ, LaQO7TiQ, LiPs, Ligs, MgNQSi, MgNaQO4Si,
MgQOgsiQ, M03016T12U2, NQSiZH, NaNbOd, NaOgTa, NaO4SiY, NaOGSng, Na20382, Na40138CQSi4,
NbO4Sb, 02Sb,

OQSi, O4SbTa, O4Sb2, PS4SHT1, P4S€5, S:’,SCY7 SgSCz, S:’,SI‘QZH7

36

AgloBI"gTe47 Ag83Ta, Ag2G683, AgQHgIQS, Ag5S4Sb, AlBaN5038i4, AIQBaN404Si3, AleC&sOM,
ASBiCaan, ASBiCdQOG,

ASCSQLiO47 ASLiO4Rb2, ASQCaQCd, ASQCthb7 AuzGa, AU.QOlOSES, B203, Ba.BiQNbQOg7 BaF4Mg,
BaF4Zn, BaMOQOuSeQ,

BaO4W, BaO7Si2Zn2, BaPip, Ba2BilnSs, BasGaTesY, BazInSbSes, BazInSesY, BazInTesY,
BasSbaSe11Si, BiPbPds, BiPd,

BiQCaOQTaQ, Bi2G605, BiszzOng, BiQO5Si, BigOgSrT&z, BI“CI, BI“F5, BI"I, C, CA1404, CCng,
CLi404, 03A17N3, Ca307T12, CHH, ClNg, CSIQLi, CSQF?,Li, CSQI3Li, CSQOng, CSQSgTe, CSQS3,
CSQSgTi, CSQSeg, CSQTeg, FQNP, FJKJO;;TI, F41\/IgSI'7 GaIn83, GaOng, GaSGYg, GaQGeLaQSg, GeLi203,
GeNa203, GeTe4Zr, GezLiNg, GQQNQO, GezNgNa, GeeLa4Mg5, GegLu4Zn5, GG(3Y4ZD57 HgQOg,Se, IQO7Ti,
LNb,

InzNag,Tea, ]KQ();),Pb7 KQS3, Kzseg, KgS4Sb, LaO4Ta, LiNSSi27 LiQNOQP, LigOgSi, LigOgSnan7 Mg2N3P,
Mg204Si, MOPQ, NN&504VV7 NQOSiQ, NgNaSiz, N3PZI12, Na203Si, Na207W2, NaQPdSQ, N&QPdSe2,
NaQPtSQ,

NagPtSeg, NbSQ, NbgO7Sr2, OSII, OngRbQ, OnggSe, O7Sr2Ta2, PSi, PQW, PbS, Pngb,

szSg, Rngeg, SCgT@Q,

38

La4O4Seg, OsUg, RGQSCSi;s, ResSCssim,

40

Br3C19 CSg Re;, 5 0112 CSgRe3 N CI4CSR€,

32



Part 5 of all the predicted materials with band crossings from Cases 1 or 2:

43

AgNgNaO4, Ag203, AlNaPQSG, A122M05, ASngSGTl, AS4SI‘3, Au203, BaBI”QO@, BaCdSe4Sn, BaClea,
BaFﬁTe, B33P4, CCIQFQ, CazGesz, Cd7P10, ChQHfSez, 01121\/[08627 CtheQZr, CIQOQS, Cle@Pb,
CIQOGSI‘,

CIQSQ, CSQSG, F4Pd, F4Pt, GaQGeLiQSG, GazGeSGSn, GGSQ, GeSeg, HfPQSG, 14816811, IDSI"7

N6014Zn, NaQOGSiQZn, (jzsi7 O5P2, PQSGTi, P4SI‘3, PdS4U2,

44

AgNOa3, AgsS, AlF7;MgNag, AlyAsyCs207, AsGa, AuCaSn, AuGeNa, BBeLi, BN, BaCaGayOs,
BaNgOSig, Bal\IgSiG7 Ba38e7Th, BE:L51114S7TG47 CO5U7 015082[&37 GeLuPd, GePdY, GePtU, HgO, NNaOz,
N5P3, NgSieSr, NangSig,

46

A1F7MgNa2, BaQGaInO5, BaQIHQOs7 CaQGaQO5, CdngQO77 ClgPSe7 GaO5SCSI‘2, IHQO5SI‘2, NbReSi, Re-
SiTa,

48

02854,

49

O5Ta2,

50

C, 0285i,

51

AgBrHgS, AgHgIS, AlPts, AseBraCdaHgs, AuCsTe, AulTes, AuRbTe, AusRbsT1, BLi, BaNbsOg,
BiPdg, BI‘11CSNb4, BI‘111\H)4P{b7 BI‘(;CaTh, BI‘(}SI‘Th, CBQU, CgAlYg, CgIGOY7, Ca5P6Pdg, C(ﬂ\lg,
Ch1CSNb4,

(31111\11[)41:{137 CllgLiNbG, ClgMg, G?LPtQ, KQS, LQLQSEQUQ, l\'l()Pt, O5U2, PdTl, PtTi,

52

Ag4B1205, AggBaO4, AgaO;;SI‘7 AIQBa3N4, A12N4SI‘3, AsGeSe, AS4Ga3K3, BaCL;Zn, BagGa2N4,
BasGeMgNy,

]311\”3047 BiO4Ta, BigBI‘O4, Br4Ga2, BI‘4IHK, BI‘4IH2, BI‘4KT1, BI‘4'T]27 CZLQG(-!IHQSI‘, Cl4Ga2, FOgSCTe,
F7HfKPd7 F7KPdZ1‘7 Ga2N4SI‘3, GeMgN4SI'37 Hf2K205, 141112, K205ZI‘2, LiO3Sb, NbO4Sb, O48HVV7

53

AglSes, AglTes, F7KSnZr,

54

AgCIOQ, Auszzl:{bQSz;7 BiGaO3, CngNb, CngT&L7 O2Si,

55

AgASHggO4, AgK5N206, AlGeO5Y, AlgBiﬁCag, AlgC&f;Sba, A14B1209, A15Na012T12, ASKS5SH,
AsoFi1sMgXes, AsaGe,

ASQOGan, ASQSi, AS;;C&4, AS:;SI‘47 ASGCag,GaQ, ASGCag,SnQ, ASGSHQSI‘{,, AuIQK{)OQ, Au;;Oszs, BTa4Tes,
ByMoU,

B41\/IOY7 B4UW, B4WY, B(,‘RCSCQ, B(;RCYQ, BGUQW, BaNbgo14, Ba3OSb2, Ba5In28b6, BiQGEMOg,
Bi@'[nzsrs,

Bigcagpd4, BrsNb, CBQLu, CQBQSC, C5Y4, CaG6205, Ca204Pb, CagOngg, CaaGasze, Caslnngg,
CdC14Na2,

CdO4U, Cd217Tlg7 CdQO4Sn, Cd7Th(§7 C14MgNa2, C14Na2Ti, CSQTGQ, Gagl\"lg, GasNaolgTiz, HngPb,
HfRCSiQ,

IeF‘bTL;7 InLagSig, InQSbGSI‘57 IngNaS5, [1&2858117 Li7SiQ, 1\/IgQO4Si7 N3204U, NbgPngeg, Nb4SiTe4,
NbgO14SI‘,

OgSe, OngZr, O4Pb2Pt, O4Pb3, OGSI"3T12, Os\\v;g, PaSnzSI‘s, Pb48118b4, PdSengg, Pd3S€8Ta2,
Pt3SgTasg,

Pt3ScaSia, PtsSesTaz, Pt7ScaSia, Pt7Zni2, RbaTea, ReSiaZr, SexTig, SegSnaSry, SiTasTey,

56

BiLiOg, Bi203, C16864ZI‘, I11Nb6, LiQO5T€2, NaQO4U, OQSi, O3Sb2, O4SHST2,

57

AgNbOs3, AlLu, AsCazClO4, AsKOg2, AsNasOs, AsOzRb, AsoClsHgs T, AuCs2PSs, AuLaOs, AuRb2S4Sh,
BaF4OTi, BaF5Sb, BigFﬁN, BI‘gHg3Sb2Tl, BI‘5P, CaNbQO4, C‘(L3G8.2Pdg, CagGagPtQ, ClﬁHfI‘eg, CI6T66ZI‘,
C17Regse7,

CSP7, CSzTe13, F5KT€, F5SbSI‘, FngSHg, GaLaOSQ, HngSz, LaQOQSQ, LizO7Si3, NsNbSI‘5, NaNbOS,
NaO4TiY,

33



Part 6 of all the predicted materials with band crossings from Cases 1 or 2:

57

OPb7 O5T€U, STag,

58

Ags048Si, Al2O5Si, AsTas, AseTi, AssCaglng, AuKNaOs, AuNasO2Rb, AugSnsSrs, B, Bas,

BQC&LMOg, BQCngﬁ, BQMg306, BIQHf, BiQOQS, BiQZI‘, BigRbS(), BI‘16Ti77 BI‘QCa, COQ, CQBQMg,
CgAlQThQ, CgMgg, CaCb, CaQGegLi, CaQLiSi3, Cl1eTi7, ClGaTe, Clde, Clth, Cl5NaSn2, Cl5Nb302,
FlzGeSQ7 FQl\/Ig7 F4Mg10014813, GaLi3Na204, G6027 GeﬁLi‘er4, Hbez7 12L15S3Sb, Ide, InK2N3304,
InNazO4Rba,

InS, In2P4Sr3, IIlee, IngTe, In4Seg, In4T63, K2N3.304T1, La2M0207, LagLuSee, L13N4NbSr2, L13N4SI“2T3,,
NQPd, NQPt, OQPt, OQSI’I, PgZI'14, Slz, STiQ, SZI'Q, SzTi, szZI‘7 SeTig,

SGZI‘Q,

59

Ag;;Sb, AlClO, A1F4Rb, AlLi504, ASCI5, ASKLiQ, ASLiMOQOg, AS5KGSH3, AuC53Ge4, Aqu;;Pb4,
AuCs3Sny, AuGesKs, AuGesRbs, AuKsSng, AuPbsRbs, AuRbsSns, Au21Ki2Sng, Ausln, AuslnsSr,
AugKSng, Au;;Lu,

Au4SST127 BCSNaQOS, BKNBQOg, Bl\IazOgl:{b7 BELLiQSi7 BaOQTi4, Ba5In4Sb6, BaﬁGe5N2, BI‘HfN, BI‘IHO,
BrLuS,

BrNTi, BrNZr, BrOSc, BrsMo, CAgNO, CBiCaFO4, CBrN, CCaOs, CCIN, CO5U, C2B2Be,

CdS, ClInO, ClNTi, Cl7M0202T1, CSIII7SQ, FNTi, F3La, F41(Sb7 G6N3,205Ti, G65N28r6, Hg3Pd8869,
INTi, INZr, I3Ti, IsZr, InNasOx, InSb, LisN4Re, NaNbOs, NaNbsOs, PbyPdsTe,, PdSiY,

60

Ag3SgT17 AlCl4HgQSb, AlO4Ta, AIQCaQOQSHQ, AlgOg, AS11K37 AS11Rb3, ASKOg, 1&112F12Hg7 Aung,
BaCl4Pd, BaCl4Zn, BaNQOQSiQ, BagsiGSn, BingGeOg, BigOg, BI‘ngPg, CWQ, CaClg, CaNbQOG,
CaO4Te,

CagNz, CdKzOQ, CdOQRbQ, ClgCSLiQ, C14LuNa, Cl4NaSc, FQZH, F4InLi, F4N3202W, FgNaRbSn, GeOQ,
HggRb2T64, IQOﬁPb, 11’12()37 KM0208Y7 K3P11, Ll()(ngVV7 Li205812, MngQOa, MgOgS1, MgO5T62,
MgQOﬁSiQ,

N4S4, NaQOQPb, Na204Te, Na205Si2, NaQOQSiQTiQ, Na.QTGQ7 Na3P11, NbQOGZn, ngb, OQSH, OQTi,
O3W, O4SI"T6, O5Se2Zn, OgTaQZn, P11Rb3, PPdS, PPdSe, S5Th2, SesThg,

61

AglOgs, AlxClgTes, AsCd, AsCsSes, AsNaOz, AsNaSes, AsS3Tls, AsZn, AszLaSi, AuSns,

Au3Ca7, B2C14, BazInzSes, BaszzOloTe, BiQMOOG, BiQPt, BI‘5PdT13, BI‘SCSQRGQ, CQNQ, CQNQS,
CaNQSi,

Cas010Tiz, CdSb, CIF3KSb, ClO2, CloPdSes, ClsHgsTe, FOSb, GaNaOsz, GasOsSra2, GeLaSesT1, HfOo,
HbeQS4, HgNaQSQ, HgOz, HggNaQS4, IQOan, IQSI‘, I4Pt, KQS4ZI‘, LaO4Ta, LU.204Pd, Na.204U,

OQSH7 OzTe, OQTi, OQU, O3SeZn7 OgTeZII7 P4Re, PdSQ, PdSe27 PtSbSi, PtSiTe,

R62T65, R66S68T67, ReaTels, SngQSns, SbZn,

62

AgBr3Csa, AgBrsRbs, AgCaSh, AgClO4, AgClsCsa, AgClsRba, AgCsals, AglsKs, AglsRba, AgSTI,
AgSeTl, AgTe, AgTeTl, AgoBaTes, AgoCsls, AgzAsSes, AlAs3Cas, AlAuCa, AIBMgO4, AlBr4Cs,
AlCaqF7,

AlCasSbs, AICdFgNa, AICL4Cs, AlCl4In, AICI4TI1, AlCsFsPd, AIF4K, AlF¢sPdRb, All4Na, AIKSbs, Al-
LaPt,

AlLllPt, AlOgSC, A103Y, AngSl, AlPdY, AlPtY, A12A84Ba3, AlzBaGez, AIQBaSiQ, AlzBa3P4, A12B604,
AIQCaO4, AlgCagGe3, A12F2G804, A12F204Si, AlgMgO4, A1205Si, AlngﬁSI‘5, AlgITEg, AsBaKO4,
AsBasGaSes, AsCali,

AsCaNaQy,

34



Part 7 of all the predicted materials with band crossings from Cases 1 or 2:

62

AsCaPd, AsCasN, AsCdNa, AsCdsCls, AsCs3zSes, AsKMoOsg, AsK3Ses, AsLaTe, AsLiMgO4, AsLiO5Ti,
AsLiSr, AsRbsSes, AsS4Tls, AsSesTls, AsaBaZna, AsaCsSes, AsoHf, AsoHfs, AsaKyTes, AsoOy, AsaTh,
ASQZI‘, A33Ba3ln, ASgCa3Ga, AS3C]OGPb2, AS3CS5G€, A33GeKNa4, ASng5, A83K5Pb3, AS3LaZn3,
ASngg,, AS3OSI‘3T&,

AssRbsSi, AssScs, AsiCdaGe, AssKgNbTI1, AssSs, AssSes, AssBacslns, Aula, BalaxO4, BalLusOy,
BaLu2Sy,

Ba.LuQSe4, BaLuzTe4, Ba03Th7 BBLS:J,U7 BaSe5U27 Basz, BaQS3Zn, BazS4Ti, ]3&281)681“137 BazSi, Ba28i4,
BagSn, BasSnTes, BagBrGaS,, BasClGaS,, BagClGaSes, BasGaSbs, BasGeO, BazGeSs, BasSsSi, BasPy,
Ba5Sb4,

BarGeg, BeClyCsa, BeCsoFy4, BeF4Ks, BeFsNas, BeF4sTly, BeO4Y2, BiBrCdSe2, BiBrS, BiBrSe,
BiBrgRbs,

BiCaLi, BiCdClS2, BiCIS, BiClSe, BiCl3O3Srs, BiFs, BiFsKa, BillnaSes, BilS, BilSe, Bils,

BiIn03, BiLiSI‘7 BngQOGP, BiOGPPbQ, BiQCdCSQSg), BingQS5Zn, BiQCSQSe5ZH7 BizGa409, B12G605,
BiQOE,SI‘Q, BingS4,

BingzS5, BigSg,, BiQS5T147 Bigseg,, BigCSS57 Bi3CsSe57 Bi311n2867, BigSC,r;7 Bi3Y57 Bi6013F07, BI‘CIPb7
BrCsle, BrIPb, BrKO4, BrLa2SsSb, BrLasTes, BrO4T1, BrSSh, BrTes, BroO2Pbs, BraPb, BraS;Te,
BraSn, BraSr, BrsCdIn, BrsCdRb, BrsCdTl, BrsCs, BrsCsPb, BrsInMg, BrsP, BrsSb, BrsCdCsa,
BrsCsGa, BraCseZn, BraGaNa, BrsRbsZn, BrsCssHg, BrsNb, BrsRbsZn, Br-P, C, CLiN, CO3Pb,
C2Ba, C302, Ca, CaCdPd, CaCdPt, CaCd2Pd, CaCls, CaFs, CaF3K, CaGax04, CaGeMg,

CaGeMgO4, CaGeOs, CaGePt, CaGeSr, CaHfSs;, CaLiN, CaLiSb, CaMgO4Si, CaMgPd, CaMgSi,
CaMgSn,

CaMoQO3s, CaO3Pb, Ca03Si, CaO3Sn, CaO3Ti, CaOsZr, CaO4S, CaO4Sce, CaOgTaz, CaPbPd, CaPbPt,
CaPbSr, CaPdSn, CaPtSi, CaPtSn, CaS3Zr, CaS4Sce, CaS4Ys, CaSesUsy, CaSiSr, CaSnSr, CaTe,
CaQCdSbQ, CaQCdQKSbg, CagGe, CagGeS4, CagGeQInLi, CagHg, CagO4Si, Cang, C‘dthgSng;, CaQS4Si,
CagS4Sn,

CagSe4Si, CaQSi, CdgGGO, CEL3Hg, Ca:’,IHPg, Cagosi, CEL3Pd, Ca6Cd11Pt, CEL7G66, CdClSQSb, CdCng7
CdCl3Rb, CdCl3T1, CdCsals, CdCssls, CdF2, CdF3K, CdGeOs, CdGeSr, CdIzTl, CdLia04Si, CdNaSh,
CdO3Se, C(iOg,Sn7 CdO3Ti, CdP14Pb, CdP14Sn, CdPtSl”, CdSle, CdQGeO4, CdgKSngrz, Cd3KQS4,
CdgKQSe4,

Cd3K2Te4, Cd3Na4Se5, Cd3RbQS4, Cd3RbQS€4, CICSO4, CICS3O7 ClFSn, Cng, ClIPb, CIKO3, CIKO4,
CIK50, ClLaNbyOg, ClLaSe, ClLaTe, CILiO4, ClLuOsSe, CIN5S4, CINaOy4, CINbsO7, C103SbTe, CIO4Rb,
Cleg, Cleszg, CIQOQU, ClQOngQZH, ClQPb, ClesSb4, Cle7Te, CIQSH, ClgGaLi, ClgHgNa, ClgHng,
CngMg, Cl3Na., 0131)7 Clng, Cl4CsGa, Cl4CSzHg, Cl4CSQMg, CL;CSzZn7 Cl4GaRb, Cl4GaTl, Cl4HgK2,
CI4K2ZD, Cl4Lian, Cl4Rb2Zn, Cl5CSPd2, Cl5CSQT1, Cl5CS3Hg, Cl5K2La, ClsMO, Cl5PbRb3, CI7IHY2,
CSF4IO,

CsF5Te, Csl, CsIOy, Csls, CslsPb, CslsSn, CslngOs, CsOgScSez, CsPPbS4, CsPPbSes, Cs2GaSbs,
Csa2GeTes, CsaMoSs, CsaMoSes, Cs2035ns, CsaO4Se, Cs204Te, Cs204W, CsaS, Cs2S4W, CsaSe,
CSQSG4W,

CSQSHT64, CSQTQ, 05315Zn, 033NbSe4, CSgO4Sb, 033PSe4, CSgS4Sb7 CS3S4Ta, CSngSG47 CSgSe4Ta,
CS4Sb2,

CS5G€P37 CSngSi, FloGeXe, F11PtXe, F11SbXe, FLa3N4Si, FLiO4SZn, FMoNa3047 FNa304W, FOSb,
FO3STI,

FO4SY, FSeY, FQGe, FzHg, FQMg, FQMg304Si, FQO, ngb, FQS3SHSI‘2, ngegSnSI‘Q7 FQSI‘,

Fsl,
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FgMgNa, F3NaZn, F3PbRb, F3T1, F3Y, F4GaK, F4KTi, F4L8.Rb, F5KPd2, F5Lu302,

FsNaTe, FsRbS, FsRbTe, F5TeTl, FsKNaSi, FsMo, FsPt, FsTe, F¢W, F7InMgNay, F7K,Ta,

F7LiSb2, F7NbOSe, FsLi4ZI", FngQZr, FQKUQ, GaKOGSeg, GaKSb4, GaKQSbQ, GaLaOg, GaL‘de,
GaLaPda,

GalaPt, GalLasOSs, GalLuPd, GaLuPt, GaNaOgSe2, GaPdSc, GaPdY, GaPd.Y, GaPtSc, GaPtY,
GaRbQSbQ,

GaTh7 GaaKzNEMOa, GazMOOloTez, Gagpds, Gange37 GagNaQSbg, Ga5L113, Ga5Y3, GerMO, GerPt,
Gelng,

GelnLiO4, GeLiNbOs, GeLiO4Sc, GeLisSs, GeLuNaO4, GeMgSr, GeMg2O4, GeMgaSs, GeMgaSey,
GeMoZr, GeNaO4Y,

GeNaySes, GeOSr3, GeP3Rbs, GePd, GePdTi, GePdU, GePdZr, GePt, GePtU, GePtZr, GeS,

GeS3Ti, GeSe, GeSra, GeTe, GeTesTla, GeZr, GeaInLiSry, GesLizNa, GeaMo, GeaPts, GeaSr,

GGQW, G63N4, Ge3Pt2, Ge4Hf3Nb2, Ge4Hf5, Ge4M03SC2, Ge4Ti5, GeGSr7, HfLaQS5, HfLaQSeg,, HfMOSi,
HfNbP, HfO,, HfO3Sr, HfPo, HfPbSs, HfPdSi, HfPtSi, HfSsSn, HfS3Sr, HfS5Yo, HfSI,

HfSiW, HfsP2, HgMgo, HgO, HgOsSe, HgP14Sn, HgSrs, HgsSr, HggSr, IInsTes, INZno,

INa03, INbOQ, ISSb, ISbSe, ITez, IQOQPbgg, IQP4Sg, 12P4Se3, IQSI‘, I3PbRb, IgRb,

IgRbSn, I3T1, I4Li2Zl’l, I5Ta, IGPdeQ, IHKOGTGQ, IHL&Og, IHLIO4SI, IHP3SI‘3, II]S3Sb, IDS4SIT1,
IIlQ]E{NE\,gOg7 11’12037 IDQO4SI‘, 1112()5T‘i7 II’lQPbS47 IIl4La,2Pd3, IH5Y3, K, KNOg, KNaS, KNaSe,

KNaTe, KOGSGQY, KOaTezY, KPPbS4, KRbS, K2MOS4, I(2N3.3P3Si7 KQOwUWQ, K203Pb, KQOgSn,
K203ZI‘,

K204S, K204Se, KQPQPdSG, KQSG4W, KQTe;g, K3LiSi4, KgLigOeTe, K3NO4, K3NbS4, K3NbSe4, K3PS4,
KsPSes, K354Ta, KsSezSnTes, K4SesSn, LaluOs, LaO3Sc, LaO3Y, LaOgTas, LaPPt, LaPS, LaRbS4Si,
LaSg, LaSch, LaQOQSgsH, LaQO5Ti, La283, LaQS5Th, LaQS5U, LaQS5Zr, LaQSe5Th, LaQSC5U, LaQSe5Zr,
Lagl\IS37 LangO7, La4N2Te3, L1128i7, LlMgN, LiNaSe, LiNaTe, LlOf{b7 LIO4SCSI, LleSI‘, LiQO4U,
Li20782, LigO7S€2, Lizs, Li3NaSie, Li4S4Sn, Li4Se4Sn, LUQPbS4, LU.QS4SI‘, LuQS4Zn, Lque4Sr, LU5Sb3,
MgOsSe, MgOs3Si, MgO4S, MgO4Se, MgOsPba W, MgPbSr, MgPd,, MgSiSr, MgSizSr, MgSnSr, Mg045i,
I\'IgQPb, MgQS4Si, Mng4Sn, Mng€4Si, MgQSe4Sn, MgQSi, MOOg, MOO4Rb2, I\'IOP‘E;;SL;, MOszS4,
MORbQSe4,

MOSiZI‘, MOgSCQSi4, 1\"IO4P3, NNd,j, N3TaTh, N4Si3, 1\I4ZI‘37 N5T‘d3, Na, Na.NbO:;, NaO;;Sb,

Na03Ta, Na05ScSez, NaP5, NagS, NazS5, Na302Tl, Na4Se4Si, NbPZr, NbRng4, Nb5P3, 014Rb3Ta5,
OSiSI‘g, Ong, OQSH, OQSI‘ZH, OQTe, OQTh, OQTi, OQW, OQZI", Ongsz, OngS,

O3PbSI‘, OgSCY, OgSeSI‘, OgSeZn, OgSnSr, O3SHT12, O3SI"ZI‘, OgTiQ, O3W, O3Y2, O4PbS,

0O4Rb2S, O4RbaSe, O4SSn, O4SSr, O4STl2, O4SZn, O4SeTlz, O4SiSr2, O4SiZng, O4SrTla, O4SrYas,
O5P2, OsSTi, OsTin, OGRbSng, OgRbTng, O7SiQY2, P14PbZn7 PPbRbS4, PPbS4T1, PPtSC, PRng4,
PSY, PS4SI‘T1, PS4T13, PSC37 PSe4T137 PQTh7 PQTi, PQZI‘, P3Re, P3Ta5, P4Sg,

PbS, PbS3SI1, PngZI‘, PbS4SCQ, PbS5U2, PbSCQSe4, PbSe, PbSe5U2, PbSI"Q, PbTe, Pb48647

Pb4Srs, PdSceTez, PdSesU, PdSi, PdSiTi, PdSiU, PdSiZr, PdSn, PdTe;Ys, PAdTh, Pd2Sn,

Pd2SnU,
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PdyZn, PdsSi, PdsTasTes, PdgSis, PtSce, PtSi, PtSiTi, PtSiZr, PtSnSr, PtYo,

Pthi, PthI‘77 Pt4Sr5, RbSnge5, szs, szS4W, Rnge4W, szTe, RbQTe;;, Rb3848b7 Rb3S4Ta,
RngbSe4, SSeU, SSH, STCU, SQTh, SQTi, SQU, SsSbQ, SgSIlSI", S3SHZI‘, Sg,SIlQ7

SSSI‘ZI‘7 SSSI‘QZH, SgTaTl, SgTele, SgThQ, SgUQ, Sng7 S4SCQSI‘, S4SI‘Y2, S4Y2Zn, S5Sngn2,
S5TiU2, S5U37 S5YQZI‘, szSeg, SbQSan, SngC5, Sb4SIl3SI", SCQSi4W3, SCQSI‘T64, SCQT@, SeSn,
SeTeU, SeTi, SeTiz, SeaTh, SeaU, SesSnTle, SesSrZr, SesTaTl, SesTha, SesUs, SesSrYa,

SCsUg, SiSI', SiSI‘Q, SiTh, SiTi, SiU, Sin, SnSrg, SnTe, SnTengg, SIl4Th5,

SI‘ZII7 SI‘ZH5, Tle, Tleg, TegUQ, T(-}5[J7 T(-!5U3,

63

AgioBrsTes, AgAuBasOg, AgBalaSes, AgBaSesY, AgBaTesY, AgBiClyS, AgBroCs, AgCl, AgClyCs,
AgCsSsU,

AgCsSesU, AgCsTesU, AgKoP, AgNasSb, AgNbOs, AgRbS3U, AgRbSes U, AgSsTa, AgsSi, AgsBrS, AIB-
Mo,

AIBW, AICIsNb, AlF3, AlF4Na, AlF5Tls, AlGeLu, AlGeSc, AIHf3N, AlLa, AlLuSi, AIN,

AlNng, AlSC, AlSiY, AlY, A]QBaSiQ, A]QGGL&Q, AlgMgO4, A1205Ti, A14Mg19Zn15, AsAuNag,
ASBngQOG,

ASIH, ASQBan, ASQBaPt, ASQCSQPd, ASQKQPd, ASQKQPt, ASQPtRbQ, ASng4, AS4Cd5R,b2, AS4K2ZD5,
AS4Rb2Zn5,

AsgBasCdsLiz, AuBiKs, AuBiNag, AuCasN, AuClTes, AuCsS, AuCsSe, AuCsSesU, AuCsTesU, AulnyNa,
AuKS,

AuKSe, AuKoP, AuKsoSb, AuLa, AuNSra, AuNaOs, AuNasSb, AuO2Rb, AuRbS, AuRbSe, AuRbSe,
AuRbSeszU; AuRbTesU, AuY, AuzP2Pb, AusMg, BF4Na, BNU, BNb, BOsY, BTa, BoBaGazOr~,
BQLizS5, B4O7Zn, B7WY3, BaBiClOz, BaBiIOQ, BaCdth, BaClOQSb, BaF4Mg, BaGe, Baln, BaInQPt,
BalLiaxO10Tis, BaOSZn, BaOgTea, BaOgSi2U, BaPb, BaPdSs, BaPdShs, BaSi, BaSis, BaSn, BaZns,
BasCloOs5W, BasGes, BasPbs, BagSns, BasCdsLiaPg, BasCdaFSbs, BeHf, BePds, BiBrO2Sr, BiClO2Pb,
BiClO2Pb,

BiClO2Sr, BilO2Sr, BiO4Re, BixCa, BioCsoPd, BiaCsaPt, Brin, BrLaO7Pbg, BrO4Ys, BrTl, BroLiRb,
]31‘2011Te67 BI‘gCaIn, BI‘GM0683, CAgNO, CBngg, CQBFQLiO4, CgBLU3, 05601107 C707 CaGe, CaIngPd,
CalnsPt, CalnsPd, CaO3Pt, CaO4S, CaO4Tiz, CaO4Tiz, CaO4Tle, CaPdSns, CaSi, CaSn, CaZn,
CazInN, CasSngZns, CasZn, CdCsLaTes, CdCsLuTes, CdCsSesY, CdF7RbZr, CdF;T1Zr, CdO4S, CdTe,
CdQFSb5SI‘5,

CdyPdSr, Cli2RbsRes, ClCsOs, Clin, CIKO2, CINaO4, Cl1O2PbSb, Cl102Rb, CIT1, Cl:LiRb, ClaMoOsPbs,
ClQOHTeG, ClgO5Pb3W, ClgCSQLi, CI3F10K3SH5, Cl4CSLi3, Cl4CSQPd, Cl4CSQPt, CngLaSeg, CngSng,
CsLaTegZn, CsNaO3Ti,

CsScSes U, CsSesYZn, CsTesYZn, Cs2F4O0Te, CsaO3Pb, CsaOsZr, CsePoPt, CsePdSba, Cs2PtSba,
Csa2SesZr, CsaTes,

CS3Nan4, FlongzI‘, F1412Pb8, FzINaOQ, FQOQXG, Fglsnz, FgMgNa, F4K20Te, F4MgSr, F5KQSb,
FGKQZI‘,

FsRboU, Ga, Ga13Ks, GalLa, GalLu, GaSc, GaU, GaY, GeLa, GeLisO4, GeMgOs,

GeNaoZn, GeS, GeoHf, GeaPts, Ge2Th, GeaU, GesLaslLiz, GesNasSio, GesNaySeip, GeglLazZns,
GegNa15PSn,

HfO3Sr, HfPd, HfPt, HfSis, HfTes, HgNa, HgNasPb, HgTe, IIn, IK4P21, IP21Rby,

ITl, IsLa, IsPbTIl, InSb, InoPdSr, InoPtSr, InyPbSrs, InsPdSr, IngPtSr, InsLas, In5Ys,

KNb3Os,
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K203Ti, KQPQPd, LaLiSng, LaSi, LaQLiQSi3, LangZn5, LaQSnan, LagTes, LangO7, La307Sb,
La307Ta, Langs, LiLuSIIQ, Lisz207SI‘, LiQO4S, L1207SrTa2, Li404Pb, Li404Ti, Lu;;Tls, MgOgSi,
MgO4S,

MgO4Se, NIgQPdSI‘, MoNNa5O4, 1\"{098011, NOQSIY, N;;TaTh, N5Ta3, NaNbO;g, NaO;;Ta, NagO4S,
NaQS5Si2,

Na.QTlQ, Na,4SmSi4, Na4SemSi4, Na5Sn13, Na605Pb, 014Si4Sr2Ti2, OQTe, OgSI‘ZI‘7 O4SiTi, O5Ti3,
O6PbsS,

O7SbY3, O7SIIQSI‘37 O7Sr2Ta2, O7TaY3, OgUg, PbS, PbSI‘, Pb4Se4, PdSI‘7 Pd.SI“TlQ7 Per,

PdsTes, PdsTis, PtTh, PtU, PtZr, SiZr, Sisa, Si2Ti, SioZr, SigSr, SnSr,

SnTig, Sl’lQ’I‘h7 SH4SI', SH5SI'3, TeZn, T‘egU7 T65ZI', TiZl’llﬁ, T15Y3, U,

64

AgNOg, Ag2C14Pd, Ag2Hf83, AlBagsbg, AlLi, AlLiNa2P2, Ale3SI‘37 AS, Ang4I5, ASQGaKzLi,
AszGaLiNag, ASQII’IKQLi, AS3IH2K3, AS6K6Na4SIl2, Au3Zn, BlgLiQSiz, BgBaSeG, BQBI‘4C16N2P2,
BaGeQO5, BaNQSi, Ba014Sr4U3,

BagBi4Cd3, BaQC‘dQSHG, BagFgPd, B‘dQGC4Pd5, Ba4010PtT12, Ba4OP2, Ba5P4, Ba5Sb4, BaaGaQPg, BiSH,
BiaMoOg,

Bi5BI‘()77 BI‘, BI‘12M06, BI'12W6, Br14Ta6, BI'16W6, BI‘Q, CC]14Ti6, CC]14ZI‘67 0114ZI‘6, COQ,

0827 CSSQ, CQBQI\/Ig, CQNQSG, Ca, 030486, CaO4W, CazN3P, Ca5Ga2N4, Ca5014T637 CdClIO3,

Cl, ClleOG, 0114Nb6, CheLiQNbG, CIQ, CS, CS3NagP38n, CS4F10Mg3, CS4F10ZD3, F3N&204SSb, Ga,
GC, GeNQSI‘Q, HgO4W, I, 114Ta6, 12, IQMO, InKzNasz, IngKNag, K, KLiO,

KTI, KQOQ, KgN&ngSn, K4SH2T€6, LaS, LaQOQSQ, Li, LiTl7 1\/[021\121.2077 NagO7W2, Na4PQSe6,

NbPzSg, OzSi, OgszTi, O4PbW, O4SDSI‘2, O4WZH, OsSizSI‘7 P, P'dSIl37 PngH247 Rb,

SngTiQ,

66

Al2PbSy, AlaS4Sr, AlaSesSr, BaGasSey, BalnaTey, BagSyZr2, CaGasSs, GazPbSes, GazS4Sr, GagSeqSr,
GagSrTey, [3Th, InaSrTey,

67

AgClOQ, AlBgCaO7, AI4O7Sr, AuszQCSQS4, BaFf;ZI", C, ClFOPbQ, ClgPSn, FgLa, FaPaRb,
FsPbZr, OPb,

68

A12F168r5, AUNELS, 03.01204, ClQO4Pb, 0120481", K4Se88n3, OQSi, Pd4SH16, PtSn47

70

AngszS4, AgCSQNbSe4, AgCSgS4Ta, AgK2NbS4, AgKgS4Ta, AngRng;;, AngRbQSe4, AgRbQS4Ta,
AggBa4Si6, AngeKzS&;,

Ag204S, AggO4Se, AlgCaS4, AIQS4SI', ASI\/IOOGI:{b7 ASQN&QOgTh, AuLiS, AugBaP4, AHQCSQS4SI’1,
BzBaBezO(;, BE;LCIQOg7

BagCaN4W, BagGeIQ, Ba3IQSi, Ba4GegL12, Ba4LigSie, Ba4MgNGSig, BiCaQNagoe, CaGaQS4,
CaQNagogTa, CdQO4Si, CSTl,

FIHO, GangS4, GangSe4, GaQS4Sr, Ga4LaNaSeg, GeHg204, GezTi, GegLiQSm, IHQS4SI‘, IDQSG4SI‘,
KPdsSy,

K4P6, LiQSiGSh;, Lu2Te3, MoNa2047 Na203Pt, Na204S, NagO4Se, NbSn27 szoloTiU7 OzSi7 Og,U7
PQS?U, Pd3RbQS4, Pngsze4, Rb, SgSCQ, Sg, SbSnTi, SCzTeg, Sngz, SizTi, SngTa,

SnaZr, TesYe,

72

AgN3, AgNa3O2, AgNa3SQ, Ang30g, Ag3LiOQ, Ag3NaOg, AlAsszNa, AIAS2Na3, AlKgLiPQ,
AleNapz,

AlNagPs, AszBasZn, AsyCsaSi, AsaCs2Sn, AsaGaKoNa, AsaGeKs, AsoInKoNa, AsoKoSi, AsaRboSi,
ASQRbQSIl, AuKS5,

AuKSes,
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AuLi3SQ, Au4CdKQS4, Ba2B12Zn, BaQBI‘QO, BaQIQO, BaQSbQZn, BeBI‘Q, BeClg, BeIQ, BiLiOQ,

BrgHg504, CdgCSQT€4, Clegg,O47 Cl3LazN, CIGCSQPdQ, CSQGaLi304, CSQHg3S4, CszHg;;Se4, CSQPQSi,
CSQS4ZI]3, FllLang,

GaKgNan, Ga21\/[g5, GC5Ti6, HggOgSe, IQOSI‘Q, II]KQN&PQ, IanPQ, Ingl\'lg5, KQOQZH, KQPQSi, KQTGQZH,
MgO, Mg5T127 NaNbgog, NaOgTag, NaQSQZH, OQSi, Pb:)SCe,, PthbQ, Pt5Ti3, RbQS4Zn37 SQSi,

SEQSi,

73

AlASQLig, AlLigPQ, BIPS4, BigKg,NB,QSI], Li4N3Ta,

74

AgsoBa, AgoCa, AgoO7Tes, AgaSr, AlB14Li, AlF7MgNas, AlF7NasZn, AlLaOs, AlaSr, AusCa,

AusSr, AusKsPb, BisNa, B3Si, BrMg, BaCds, BaGes, BaHgs, Balnay, BaO3sPb, BaZns,

BaQO7U2, BegKgOHSiang, CQB12Mg, CQB13Li, CaCdg, 030381, CaZnQ, CaQO7Sb2, Cd207Sb2, CdQSI‘,
CSF3M002,

CSF5Pd2, F5Pd2Rb, Ge, Hf()gSI"7 HggSr, HggIQSQ, HgngSeg, KNagO15Si6Y, LaNbQO7Rb, MgO4U,
Mg204Si,

MoTi, NazxO7Tez, O2PbPd, O3SnSr, O3SrZr, O4SiZna, O7SbaSra, Si, Sr, SrZns, Te,

76

BO.Tl, BrsPbTls, ClsPbTls, ClgISb, CssP7, CssGeg, O3PbTe,

79

A1F5SI‘, BI‘0114P3, BI‘4()VV7 ClgFQSb, Cl4OW,

80

Ag3BiO3, ASNb, Ca11024Re4, CS5N10N&W4, Na2012W3Zr, NbOQ,

81

AS5BO20Pb6, AUQCaFlg, Bst12G617O58, CO4Rb4, CgAgloFg, GeSe2, I3NaOg, KMO406, PQSGZI“, Ta22,
Ta307

82

AgI30g, AgKO, Ag2HgI4, AIASO4, AIO4P, A12B62012N38024Sig, AlQCdS4, AIQCdSe4, AlngTe4,
A12Hg847

AlegSe4, AIQHgTe4, AIQSG4ZH, A12T64ZH, Al4Bi4ChﬁS4, A14Bi40116864, Al4Bi4Cll6Te4, ASBO4, ASPdg,
AS4CSF13, AUQBaFg,

BGeLiO4, BLiO4Si, BaBI‘QFS, BeO4S, BI"16R64T68, CFQNOQP, CK4O47 CaFngLiz, CdGaQS4, CdGaQSe4,
CdGa2T64,

CdInzSe4, Cd1n2T64, CdTe4T127 ChﬁRe4S4Te4, 0116R64SG4T64, C116R64Tes, Cl4FTa, F13KSb4,
FK5L&4016814, FNa50168i4Y4, GaN5O14,

GagHgS4, GagHgSes, GasSaZn, GazSesZn, GazTesZn, GeHgaSes, GeSea, GeTas, GeTis, Hf3Sb, HglnaSey,
HglnyTes, HgoSesSn, InPSy, InsSesZn, IngTesZn, LiPS4Zn, MosP, NbgOosP, PW3, SbZrs, TeZrs,
TC;;TLFJ,

84

BiCl6T13, Cl(;NaSb, CSgIsLa, F4Zr, LaQO5Pd2, OsSI‘Teg,, PQSGTh, PQSGU, PQS@ZI‘, PdS7
PdSe, PtS,

85

AgClO4Pb4, AgI, Ag7CSS4, Ag7RbS4, ASC]NbO5Rb, ASCleg, ASQCI4F6, Bi4C114Se4, Brgsr, BI‘904Pb8T1,
CI4F6PSb, CI5P, I4012Z1", La905Sb5, PQU, SCQU,

86

Ag404Si, ASZI‘37 ASQO3, CK404, FgKOTe, GCszs, GCT&:&, ILiOg, Nngi, PZI‘3,
SbY3, SiTag,

87

A1F6K3, A13F19Pb5, AU4Ti, BBa2C117Zr6, BaFuLing, BagCaOGW, BagOgTaY, BiFs, Br5HgGS4Tl,
Br5Hg6864Tl,

BI‘(;RbQTe, C4A14Th, CdOGSI‘QW, ClmHggTho, CsGe4Li12Na3016, CSKLi12N&2016Si4, F13I(Sb47 FGOXGQ,
F71Xe, GaOgSbSr2, GaOgSraTa,

Ga2T65,
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Hf5T64, 112K40Ti4, InOGSrQTa, KsTeg, La2M005, L112Na3016RbSi4, Li405U, MgMOOGSI‘Q, MgOGReSrg,

87 MgO(;SI‘QW,
MoOgSraZn, OsPbTi, O5Tis, OgSraTaY, OsSraTiZr, OsSraWZn, Se,Tis, TesTls, TesTis, TesZrs,
AgO, ASBiO47 ASC&QOlQWQY, AUQBELO47 AuQCaO4, AuQO4Sr, BaF11NaZr2, BaMoO4, BaO4W, BiF4Li,
BrCsO4, BraTh, BrgRb2Sb, CaFiZn, CaMgszN4Si, CaMoO4, CaOsiSe, CaOsW, CdMoO4, ClKTI,
ClySrZn,

88 ClyTh, ClsTly, F4LiSc, F4LiY, F4SrZn, F7K3U, GeHfO4, GeLi, GeLizsNaO4, GeO4Th, GeO4U,
GeO4Zr, Hg16Rb15, IIDSG, IKO4, INaO4, 1041:{]37 IO4T17 ]_4.“&1\/[041\13,50167 LaNbO47 LiSi7 LU.O4P7
MOO4Pb, 1\/[00481"7 M04Na4016U, MO4N&4016Z1", NaQO5SiQ7 NZ:L5O16VV4X/7 Nb02, 0241:{6481”117 OzTa,
04PbPds, O4PbW,
O4SiTi, O4Sin, O4SI“W, P4S12U, PdQS4U7

91 Ag3O4Sb, CBTh, LiNbO4Zn, LizO4Te, O4TiZn2,
AIKOQ, AlLiOQ, ASQO5, AS4Mg, AU5F21P1“2, COQ, Ca, CaQP4SiQ, CdPQ, FQSU,

92 GGOQ, GGQLUQO7, GG4ZI'57 Hf5Si4, IsPtg, La5814, Ozsi, OQTG, PQZH, P4Z1’l, SQTIQ,
Si4ZI‘5,

94 FgLiQMO,

96 AggHgOg, AuFQQSb4X647 BGBG, Bagsng, CdPQ, Ge, Na,QOgZIlQ7 OQTe, PQZH,

97 Ca.zOz()SigTh,

98 ASQCd7 OQSi,

99 Ba03Ti, BiQOGTiZn, BI“?,CSPb7 Cl3CSPb7 HfO3SI"7 O3PbTi7 O3SrZr,

100 BagNaNb5O15, BaQOg;SigTi, Kng2014Si4, LagNHSiﬁ, OgSiQSI‘QTi,

102 A12Y37 Cangg, CSQHgGS7, K207Zn6, NQS4,

104 | HgloTly,

105 AIPS47 ASQB&GGQ, BaGeng,

107 BaGesPt, BaPdSis, BaPdSns, BaPtSis, BaPtSns, BrsSeTas, CBaSi, CaPtSis, CaxSb, GesPdSr,
GesPtSr, NagO5Pb, PoU, PdSnsSr,

108 A13F19Pb5, ClF4NO, KQSnTes, RngnTe5, Si38r5,

109 | AlGeLa, AsNb, AsTa, BaxS3, GasSsTe, GasSezTe, LigNaSe, LigNoTe, NbP, PTa,

110 ASQan,

111 AgIn5Seg, AgIn5Teg, AnggL;, AS4G€3, AS4Si3, AS4SD37 C11N47 CgAS4, C3N4, CdIHQSe4,
F@KSb, GaQS4Zn,

112] AIPS,,
AgTGQY, ]3202:\‘207817 Ba83, BaSeg, BaTeg, BazGegMgO7, BazGeQOS(;Zm Ba2G6207Zn, BagMgO7Si2,
BeCaQO7Si2,

113 B62F7LiNa2, B62G6L3207, B62G607Y2, B6207SiY2, BrngO, CNQ, CaQMgO7SiQ, CaQO7SiQZn,

CdMoOgTe, ClsNbO, ClgIP,
Cs201653U2,

40
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113

GaNb4Sg, GagLagOS6Zn, LiNbOsW, LiGO7SiQ, MgO7SiQSr2, MO3012Y2, N403813Y2, O3W, O7SiQSrQZn,

114

Ba4Ga4Se128n, Ba4Ga5LiSelz, BiQO3, C198C15, Cng15, 03211’14032R68, Ga4GePb4Selg, INb3Selz,
Na3PS4, Na4S4Sn,
NaysSesSn, O125es, O55Sn2, Pd,S, PdsSe,

115

BizOg, Cleg, CSIgLig, FzOPbQ, GaHfszg, Li3N2N&3,

116

BiF6K, FoKNb, FgPbs, GerRes, 0251,

117

AuBigNa05, Ca2G67016, CdQGe7016, O4Pb3, PdezSew,

118

B7 CB24Mg2, O2Si, O(,‘Sbgzn, PQSSZII:;,

120

AgASFmXEQ, AgMng, AlCSF4, A1F4Rb, Br13Cdch7, OzSi, 06P4S4,

121

AgClO4, AggBaGeS4, AgngL;, AggKPS4, AggKS4Sb, AggS4SnZn, AngS;;Tl, ASQgBalgsiGSns, AuPbg,
CK4Oy4,

CLi4O4, CNayOy4, CaGeLizO4, Calia 0451, CdGeTesTls, CdInaSes, CdK2SesSn, CdSnTe,s Ty, ClCsF3Sb,
FgNaThz, GeHgTe4T12,

GeLi2PbSs, GeOsgZrs, HgKaSesSn, HgRboSnTes, HgSesSiTle, HgSnTesTla, MoszP, NbOgRbs, O2Si,
Ost3Ta,

122

AgAlS,, AgAlSes, AgAlTes, AgGaSs, AgGaSez, AgGaTes, AgInSs, AglnSes, AgInTes, AlLiTes,
AssBeSi, As:CdGe, AsyCdSi, As,CdSn, AsoGeMg, AsyGeZn, AsoMgSi, AseSiZn, AspSnZn,
A53Mg4Na012, BLiOQ,

}32()4pd7 BﬁCSLiOlo, B6N2Si, BePQSi, BeSbQSi, CBeN27 CKNgOg, Cl\/[gl\lg7 CNQ, CNQZH, COQ,
CQHgNQ, CgN3P, CaGeNg, CdGePz, CszSi, CdPQSn, CdszSn, CdTGQZn, ChoNQSQsz, CIQZH, F40U7
FsU, GaLiOgSes, GaLiTez, GeMgP2, GeP2Zn, GeSa, GeSez, HgP2Si, I2P4Ses, InLiSes, InLiTes,

LiNo P, MgN2Si, MgP2Si, MgSbaSi, NoNaP, NaxS4, NasSes, 0251, O4SiZns, P2SiZn, PoSnZn,

SoSi, SbigZriq,

123

AgPPd5, AngTCQ, A1F4K, AIF4Na, A1F4Rb, A1F4T1, A1F5K2, ASQBaOTiQ, ASng4CS, ASgCSZH4,
ASgRbZH4, BCagNg, Ba, BaGegMg4, BaMg4Si3, BaOSbQTlg, Ba,OgTi, BagNQOZn, BlLl, Bll\Id7 BigClLuO4,
BigILaO4, Bi4ClOgTa, ]31“4I{2Pd7 B]."4K2Pt, CPngn, CQAgK, CgAuNa7 Can, CagoloRbTag,, CngzTi,
ClNag,

Cl4CSQPd, Cl4K2Pd, Cl4K2Pt, Cl4PdT12, CSI, CSNbgOlosrz, CSOlosrgTag, HgTi, Hng, LaO7RbTa2,
Li5N2Na,

MgPts, MoPts, NsRb, NaNbOs, NaOsTa, Nb3O10RbSra2, OsPbTi, PsRbZny, PbsSr, PdsSn, PtsSiSn,

124

Aug CdFs, AUQFng, IngIOSe40,

125

AgK3SesSn3, AgRb3SesSn3, AngangO4, AlgBaTe4, AS4CaNa2012, KgNaSegsng, OzSi, Pb4Pt,

126

A14Bi288, A14Bigseg, BigG&4Sg, BigGa4Seg, KsThoZIl, LaMOQOgRb,

127

A1F3, A1F4K, A1F4Rb, Alptg, AuBi5Na.2011, B4Ca, B4La, B4Lu, B4U, B4Y,

BaClgHgQOQ, BaLa205Pd, BaLaZO5Pt, BaO5PdY2, BagFlglnz, Ba41n285Tez, Ba4InQSe5Teg, CBzLu,
CaO:;Si, CaQGCQSn, CdGCQYz,

CSFsKQPd, CSF7RbQSi, CSIgSn, C53F7Ge, CSgF7Si, CSgF7Ti, F3MgNa, F5K2Pde, F5Pde3, F7K3Si,
F7RbsSi,

F7Rb3Ti, GaPtg, GeTE5T12, HfO3SI‘7 Hf31n4, ngIszSz, IH4T13, KzLaNb5O15, KzLaOlg,Tag,,
K3Li2Nb50l5, LiQSIl57

NaO3Ta, OgSI‘ZI‘, Pb:;SI‘Q, Pt;;Si, SiQThg, SiQUg,

41
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128

A13F14Na5, Br4ST16, BrgHng4, BI‘@IDQZI‘7 BI‘@KQTG, BrstgU, BI“GTETIQ, Cd161n4, Cd16T14, Cl4ST16,
CIGKQSD, F14IH3K5, FGHH{Q, HgI6T14, INb3Se12, I4ST16, I4S€T16, IGKQPt, IGszTe,

129

AcBrO, AcClO, AgAsOTh, AgBaFS, AgBaFSe, AgBaFTe, AgBrOPb, AgBr,Cs, AgCl>Cs, AgFSSr,
AgFSeSr, AgFSrTe, AgKSe, Agl.aOS, AgLaO4Ti, Agl.aSby, AgOPTh, AgSb.Y, AlBaFGe, AlF3, AlGeNa,
AlINaSi, AlxAusSr, AlsAusTh, AsBaFZn, AsBeLi, AsCaRb, AsCdK, AsFSrZn, AsGeNb, AsKMg,
AsLaOZn,

AsMgNa, AsNaZn, AsPU, AsoPdU, AsyU, AulaShs, AusGasSr, AuzSnaSr, BaF4Sn, BaGeMg, BaHfNa,
BaMgPb, BaMgSn, BaMgsPby, BaMgsSna, BaNaZr, BaO, BaPd:Sbs, BaSnsZns, BasBrInOs,
BagBr2F10Pb4, BaQClIHC)g,

BasF10laPby, BaoFInOs, BasOTe, BeLiP, Be2xCaGes, BiBrO, BiCaK, BiClO, BiFO, BilO, BilOsTe,
BiLaOS;, BiLaOSes, BiLiO4Pds, BisLali, BioOSs, BiosPdsSr, BrFPb, BrLaO, BrLuO, BrNTh, BrNU,
BraCsLi, CaCIF, CaGaN, CaGas, CaRbSb, CdHf, CdKSb, CdTi, CdZr, Cd30s5Si, CIFPb,

ClLaO, ClLaTe, CINTh, CINU, CIOY, Cl2CsLi, CsF4Ti, CsNaS, CsNaSe, CsNaTe, FIPb,

FLaO, FLaS, FOY, FSY, FTI, F4sKMoNaOs, F4KNaO>W, F4PbSn, FsKNaNbO, GeHfS, GeHfSe,
GeHfTe, GeLi2O5Ti, GeNazO5Ti, GeNbSb, GeSU, GeSZr, GeSeZr, GeaPt2Th, Ge2Pto U, HfSSi, HfSbs,
HfSeSi, HfSiTe, ILaO, ILuO, INTh, INU, IngLi> Y5, KLaNaNbOs, KLaNaOsTa, KLaO4Ti, KLiS,

KLiSe, KLiTe, KMgP, KMgSb, KNaO, LaLiO4Ti, LaN, LaNaO4Ti, LaOPZn, LaOSbZn, LaSbTe,
LiNaS, LiRbS, LiRbSe, Li;NoNay, Li»O5SiTi, MgNaSb, N2SrTi, NaORb, NaPZn, NaRbS, NaShZn,
Na205SiTi, OPb, OSTh, OSU, OSeTh, OSeU, OSiZr, OSn, OTeTh, OTeU, OsW,

P2U, PdSboU, PdaSbaSr, PteSiaTh, SSiU, SSiZr, SZr, SboU, Sc, SeSiZr, SeTas,

SeTi, SeZn, SiTeZr, SnTeU, SnTeZr,

130

Ba5Geg, Bassig, BizO4Pd, CasGC3, CISGQTLI—’,, C14Na2Pd, GagY{,, IK305, ng, O5SiSI‘3,
PbSesTly, S3SnTly,

131

Ca>Th, CaO4Pts, FgPbSr, IPdTe, LiNST,

132

AgFsTa, AgaCsaS4Ti,

133

PTa37

135

CBQLU, CBQSC, CS, OQSe, O4Pb3, O4Sb2Zn, PdSe,

136

AgsCSSeg, AgngTeg, Alefg, A12Lu3, A12Y3, A12Zr3, ASQBI"La3O77 AuLigOg,, AuNagOg, BLigNQ,

BN, BaCdsPte, BaHg>Tly, BaHgoTly, BalnaLazO7, BaLaxO7Sce, BaszGes, BazS;Zra, BasSia, BeO,
BEQKzNa405,

BiLi304, BrgCa, COQ, CzMg, CamMgQSbg, CaClz, Cd4PtQSI‘, ClngO, CI3OW, CSQK205T€‘, FQKI“,
Fgl\/[g7 FQPd, FQZH7 FsGeLiQ, FsLizMO, FGLiQPd, FgLiQPt, FgNagSn, GazOGTe, GagRe, Ga5Nb4,

GeOz, HggNag, I:J,OVV7 KPPdS4, LiO3RbZIl2, Lizsrg, MgOaSbQ, MgOaTag, MOO2, NQ, OQSi,

O2Sn, OgTi, O2W, OGSbQZn,

42
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ASQan, BLiSiQ, B4Cl4, BaQLiN, BaQSGTh, BaQSGU, Ca03Si, Cd4FGO7 Cngn, FQOPbQ,

137) eS,, HfO,, Hels, Haaly, LitgOoZna, LigMoNy, LigN4W, LigO4Zn, OaZr, PaZns,
138 AuBr, ClLiOQ, Clg, ClgSe4Zr, F@Pb2zn, O4SI’ISI‘2,
AgBrOs, AgClOs, AgCsO, AgNaO, AgORb, AgsBaGes, AgsBaSns, AgaClgCse, AgaLasOi0Tis,
AlzBaGez,
AlgCaGag, AlQFK4Nb11020, Alde5U, Alng, AsCag, ASTIZI‘, ASQB&ZHQ, ASQBaQOQZn3, AsQCa4O, AuC—
sO, AuzBe,
AUQBrGCSQ, AuQCaGeg, AugCaSig, AUQCIGCSQ, AUQCSQIa, AuzGezSI‘, AUQSiQSr, AugSiQU, Ba11Bi10,
BaBi2Cd, BaBi2Zn
BaBi4IQO4, BaCdSbQ, BaCd2G627 BaGegMgg, BaMgQSiz, BaPQan, BaP4Pd2, BaSiz, BaSiQan,
BagFgOgPd, Ba2F6Zn,
BagNQZn, B8.204Pb, BagO4Sn, Ba204Zr, Ba3Br21n205, Ba30121n205, BagclgosTlg, Ba387Zr2, Ba4OSb2,
BeuMO, Be12W,
BePdg, Bilocau, Bieru, BiCaz, BigCa40, BingSI‘, BigOQSe, BiQOgSI‘TaQ, Bigpd, BizSI‘Zn, BrzCa;;Si,
139 BI’QHgQ, BI‘3Li7OQ, C, CLigNQ, CQPtUQ, CQSiQUg, C4AUB&4KO4, CaCsQF4, CaGCQZHQ, CaIn, CaO3Si,
CaSiQZHQ, CaSig,, CagGeO4, Ca.QNQZIl, Ca204Si, CaQPd35b4, Ca4OP2, Ca4OSb2, CdCl4Rb2, CdHfQ,
CngQ,
CdeazSI‘, Cd.zGeQSI‘7 CdzHg7 ClloK4ORe2, Cl2Hg2, CI4K2Mg, CleCSzHgPd, Cl7CSgMg27 CSF3Li2,
Cs2F4Hg, CsoHgOo,
CSQI@Pd, CSgF(jTl, CSgFeY, FQHgQ, FQXG, FgLa, F4HgRb2, F4K2Mg, F4MgRb2, F4Pb7 F4Sn,
F@Rbng, F6Rb3Y, F7K3Zn2, FsNazU, FsNa;gPa, Galonn, Ga3K2, Ga;;Zr, Ga4Ting, GeLaSC, GeSTh,
GCSCU, GCTCU, GCQPdQTh, GOQPtQTh, GCQPtQU, GCQSI‘ZHQ, GO4IH6La11, HfQZIl, Hg, HgQIQ, HgQIHQSI',
ngl\{g, IngRbQ, In3Zr, KgMgg,Sng, K204U7 KQO7SI‘T32, LaHSnlo, L(],SbSC, LaScSi, LagO4Pd, LlszTl,
LigO7SrTa2, LquZr, MgO(;ReSrz, MgPdg, Mg204Si, 1\/[03Sb77 1\IQSI‘QZ1’17 NQTeThQ, OPQSI‘4, OQTGUQ,
O4Rb, U,
O4SHSI‘2, O4Sr2Ti, O7Sr3Ti2, PTeU, PdTis, PdQSiQTh, Pd.Ti, PtzSizTh, PtQSiQU, Pt2Th, PtsTi,
SSiTh, SbYZr, SeSiTh, SeSiU, Si, Sn, ThZn4, TisZn,
AgAuFy, AgF4K, AgF4Na, AglyTl, AgNs, AIFO4Srs, AIF4TI, AlKTes, AlLaOg, AlNaSes,
AlNaTes, AlSesTl, AuFi11Ths, AuF4K, AuF4Na, AuF4Rb, BoaMosSi, BaBeaNs, BaF4Pd, BalLaxOsZn,
BalasSs57n,
BaO3sPb, BaO3sZr, BaTez, BaTe;Us, BagClInS,, BasClInSes, BazOs5Si, BasSsTi, BasBisKO, BasKOSbs,
BasORDbSbs,
Ba6814Zn6Zr, BeTag, Be4CagN4, Be4N4Sr2, Bl, Bi3In5, Br130d3057, BI‘F4I{7 BI‘F4}{b7 BI‘SGQT15,
BrT62T15,
140 }ér5OCdCS3, BrsCsSna, BrsCssZn, BrsInSna, BrsPbaRb, BrsRbSns, BrsSnaT1, C2B2Ca, CaF4Pd, CaO3Si,
a 3T‘i7
Ca5Hg3, Cd38r5, Cl3LisO, Cl5CSPb2, Cl5CSSD2, Cl5CS3Zn, CI5KSDQ, FGaO4Sr3, F4Pde, F4PdSI‘,
GalnSes,
GaNaTesz, GaTexTl, GasLus, GasScs, GazYs, GasTas, GeNbs, GePts, GesSrs, HfO3Sr, Hf>Si,
ISexTls, IsInPba, I5InSna, IsInSra, IsKSna, InKTes, InNaTez, InRbTes, InS2T1, InSexT1, InTe,
IHTQQTL In5sb3, KNg, L117Sb3, hlggpt, 1\'1()0381‘, NOQSrTa, N3T1, NaPPdS4, OgSnSI‘, OgSI‘Ti,
OsSrZr, PbSes, PbSesTly, PhoPt, PtTly, STI, SaSr, S2Tls, Sb, SbTis, ShoTi,
SC, SeTl, SGQTIQ, SegsnTl4, SiTaz, SiU3, SiZI‘Q, SigSr5, SHT63T14, SnTe5T12, SngSrs,
141 AgLi, Ag80482817 AlLi, Algl\'lg, Aleg7 AlzTi, AsLuO4, ASO4SC7 ASO4Y7 ASzCSQOgTh7

AuBr,
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AuCl, BF5L12, BLi?,NQ7 BMO, BNbO47 BO4Ta, BW, BaCdu, BaGeg, BaO7U2,
BeFi2LigZr, BriaRbsSba, BrCsOy4, BrsTh, BrgCsaSb, CalnaO4, CaSis, CaZnii, CdiiSr, CdlnzOy4, Cl20,

141 ClaCSQSb, FMgzN, FQN&QOsSiUQ, GaZr, Gang, GaQTh, G(), GeO4Th, HfO4Si, HgIQ, I4Te,
InzSg, IHQZI‘, LaO4P, LiOzSC, Li4NQSI‘, 1\12()Si27 NbP, OQTi, OgU, O481T‘h7 O4Sl‘Tl7
PTa, PbU, SQZI‘Q, SCSHQ7 Si, SiQSI‘, SiQTh, SiQU7 Sn, SI‘ZH11,

AlzCaClg, AlQClgSr, ASQZHg, Aume BGIQ, Beng, BI‘QZI’I7 CzNaQ, CSGB7 CSPb,
142 CsSi, CsSn, CspPdSes, CssSng, GasPt, GeK, GeRb, KPb, KSi, KSn, K4Sny4,
KgPbsg, LaPS4, NaP7, NaPb, NaSn, NasSns, PbRb, PbsRbs, RbSi, RbSn, RbsSny,

143 A15MO, BaGe4Og, Ba3N4OQSi6, BrzHg, C3N4, FGNagU, Ge3011Pb5, G69033Pb15, KgOgSing, LaNb7019,
Li706Ta, MgO, Na4012T15, S(;,

144 AsBBaO5, BQO3, BigO7Sl’12, CSNO3, F4KT1, F4KY, Hg306S, TeZn,

145 BeCly,

Agng4011, Ag3IS7 AH_4104817 A14B6015, A8128n38r14, AsLiO4Zn, BQB&O4, B3016N3, BagLU.409,
Ba309Y4,

146 BigPdg, C, CCS4047 CK4047 CN&L4047 CdPSg, ClgCSGG, 036827Ti6, F3MON3,303, GaLiO4Si, Ga4Pd7Zn3,
GeLazMgO@ IKO:;7 Inl\/[gg, KOlQSbSZH4, I{QO:;SHQ7 KzOgSi3Ti, K40188163n2, LianTeZI‘, Li?OﬁSb,
Mg98n5, NbQOGPb,

OuPbTa4, Pngb3, STIQ,
AlzBaOSSiz, ASZKQSGSH, ASQSGSHTIQ, AS@BiK3Se12, A117In3, BaCagMgOgSiz, Ba:;MgOgSig, BigOeU,
Bi,Pt, BrsInK,

147 C3N4, Cd2N3,1409, Cd3C13P, FGKNaTh, G62K207Pb2, Gegpdgs, InSiTeg, KQOgTe, K207Pb2812,

K3Na08862, Li14N603P2,

LizNQTh, LizNQU, NaQO;;S, O7SiQT16, OsUg, OgSZI‘g, Rb4SbGSH,

AgASSQ, AgBiPQSGG, AgIngQ, AgO3Sb, AgQIGOlgTi, A1F3, AIFGKQLi, AlGeLiO4, ASCSFg, ASFGII’I,
AsFsK, AsFgLi, AsFgNa, AsFgRb, AsFsTl, Asls, AsLiOs, AuClO, AuFsLi, BoBaOgTi, B2CaOgSn,
BgMgOGSn, BGBaQO12Pb, Beslgsrg, BaB103, BaFgSn, BagBiLuOG, BagBiOGSb, BaQBiOGTa, BaQBiQOG,
BazLaOgSbh, BagLaOgTa,

BazOGSI'Te, BaQOGSrU7 BazOﬁSI‘VV7 Bag()(;TiZI‘7 BagOQ4SCQSiG7 BeF4LiQ, BiCSFﬁ, BIFGLI, BiF6Na,
BiF¢Rb, Bils,

BiNaO3, Bi2SiQT€6, BI‘14R66T614, BI“CSF(;, BrgPt, Brew, CCSQI18ZI‘77 0112Zr6, CzMgNa206, Ca.F(;Pd,
CaFgsPt,

CaF(;Si, CaFGSn, 08.03811, CaQHf7016, Ca306U, CdF(;Pd, CdFGPt, CdF@Sn, CdFeTi, CdG603, CdO3S,

148 CdOgSn, Cd03Ti, CdQPQSeﬁ, CllgNSC7, ChsCSQNb(;Pb, CllgCSQPbTaG, Clngng@-Sr, Clde, ClgPt,

CI3SC, CleW7

Clsolzsig, CSFﬁNb, CSFGSb, CSOgTng, CsQIGOer, CSgOT]g7 FK06T63, F31];{1[)7'1‘1167 FgNgSg, FgLiNb,
FgLiSh,

FgLiTa, FsMgPb, FsPbZn, FsPdZn, FsPtZn, FsRbSb, FsSnZn, Ge, GeMgOs, GeOsPb, GeOsZn,
GeO4Zn2, GeglnzTea, HfTe4Tl4, I3In09, I3OQSC, I3OQT1, Ing, IgY, IeKzOngI‘, 16018Rb2Zr, IH6012T6,
In6012W, La4012T13, LaaOuU, Lil@NngQO, LilGNSOTag, LiNbOg, LiSQSb, LigO4Se, LiQO4W, Li@OGTe,
LigOsU,

LisOGPb, LigO@-Pt, LisOGSn, Lu6012U, MgOlgTeﬁ, Mgo:;Ti, MgQPQSE()', Mg;;OGTe, 1\'1018822T14, 1\"[0384,
1\'103864,

1\"10688,

44



Part 17 of all the predicted materials with band crossings from Cases 1 or 2:

148

NaNbC)37 N3.03Sb, Nagolgsi7, NbeolgTig, 012T6T16, OlgTng, O12UY6, 012WY6, OgSi, O3Sle,
O3SiZn, O;;SnZn, O;;TiZn, O4SiZn2, OGTGTI(;, OgTe4, PQSGSHQ, S, S@, Se(;, Si,

149

ASQC&O6, GGIOGRb, GEO(;SI‘TG, OTig, OGPbSbQ,

150

AlCaFﬁNa, A1F3, AlF(,LlMg, ASQCIQCS;;, A52014Pb3TeZn3, BQG&QKQO'r, BaGe4Og, Ba3Ga2Ge4Ol4,
BagGa3NbO14Sig, BizClgCSg,

Ca3G33014SiQTa, ClgCSngg, CSQO3T€, FﬁGeLiz, FeGeNag, FGKQU, F@LiQSi, FGNaQPt, FGNaQTh,
FsNayU, GaxGesO14Pbs,

GangOMSierg, Ga3014SiQSr3Ta, Ga5La3014Sn, Ge4OQPb, Ge4OQSI‘, IHQOGTE, KzOsSQ, La203,
OsRb2S2, OgScaTe, O¢TeTla,

151

ClgTi, Lis OGRG,

Ang4Pd6, AIASO4, ASBO47 AS(}&O47 BF4L1, BO5PSI‘, BQOg, B7CS3Li40147 B302Zn, BeFQ,

152 CdTe, GeOQ, HgO, HgS, HgTe, HggOz;S, K2P28667 LigO4SiSr, OzSi7 OQTi7 PQRbQSea,
Se, TeZn,
154 A104P, HgO, HgOQSI‘, HgS, 02335T64, S, Te,

155

A1F3, AlngBaO7, AlgBaO7Sb2, A17Te10, ASF7SI1, BBEQCSFQO3, BB62F2K03, C4CaMg3012,
CagNaQOQTaz, FSSC,
GazInTes, GasNaTes, GarTeio, InzTe1o, O2Si, OgRbS,T1,

156

AgA]SQ, Ag6C1F3M0207, AlFﬁKQLi, BBeLi, BiITe, BI‘7Nb3S, CSi, CdGaInS4, Cdlz, IQPb,
I7Nb3Te, IHLiMOgOg, IHQSGZH3, LiMOgOsSC, LiM03OgY, SZH7 Sb2T93,

157

Assy Cs30g9, AugCsy S5, BiaPt,

158

FsO4Py4,

159

AgBa7Ga5Sel5, AlKO4Si, Ba3M0N4, BizOg, BI‘@ClgCSQI\/IOﬁ7 BI“6018CSQW6, 03N47 G€}3N47 KsNaSeg7Ti6,
M0301286T12,
N4Sig, OmRbQT@Wg, OTi(;,

160

AgNOg, AlegS4, AlgMgSe4, Al2S4Zn, ASSngg, zALSSengg7 ASQSHQSI‘7 ASQTeg, AS4PbQS15, BN7
Bg,Be3F4NBLO§)SI‘37 Ba03Ti, ]3631\]27 BigGegTeﬁ, BizOg, BizTe?,7 BI‘CSO3, BI‘KOg, Br03Rb, Br03Tl,
BrsCsGe,

CAgN, CCS404, CIN, CLi4047 CN&404, COS, CO4R,b4, C3A14, CgAlsNz, CgN4, 05A14Zr2,

CsAlyZrs, CagOsSi, CdsKeSe13Sns, CIKO3, ClOsRb, ClOsTI, ClyZr, ClsCsGe, ClsNayTis, CsGels, F,OU,
GaSe, GeTe, IKOg, IOgRb, I3SQ4Sb, IHSG, IHQS5ZH2, Inzseg, In30128b5, KN‘bOg7 LisNaSn4,

MOSQ, MOSGQ, NgNa, NbQOePb7 PbS, SZD, SQT&, SQW, SngTlg, SgTi, SbQSBQTe,

SesTa,

161

AgNOg, AgOgTa7 Ag21\1b4()117 AggASSS, AggASSeg7 Aggl\IOgSe7 AggSng7 AlBlOg, BQB&O(;ZI‘,
B7C1013Zn3,

BgBaNan7 B9L1015SI‘, BiCSQMOgNaOm, Br4Ga2, CdCh;KRbg, CngNa, C13Lu012, CSF3Pb, GaLa03,
Ga214, G603Zn,

G63La4812, I;;IIll{b7 I{3SbSe47 LiOgTa7 NaNbO3, 010P47 OngZn, OgSnZl’l7 O3Tizn, O5P2, Pngbg,
SizsTe1s,

162

ASQCdOG, ASQHgOG, ASQngoG, ASQOGSI‘, AU7IP10, BaOGSbQ, BiIg, CdOGSbQ, C13Ti, 0141\"10,
FeHfLis,
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Part 18 of all the predicted materials with band crossings from Cases 1 or 2:

162 F6L12Z1”, Il’l407Rb2, KgMgQO7SiQ, O6PbSb2, OastSr, OgTaQU,
AgGaPsSes, AgInP2Ses, AgP2SeSc, AgPsScSes, AgsHgOgSb, AlCaFgLi, AlFgLiSr, AlyB2NasOg7,
163 | BrgNasSc, CaFsGali,
CllscSLHNbg, CIGIHNa3, CSQIl4MOG, GeNaQOGTe, IGLiQU, I6PbTh, IGSnTh, OQSi, OngTl, Pthlz,
Acy03, AgBiSs, AgBiSes, AgScSes, AgaBaSa, AlCsMo20s, AlLaSiz, AlMo20sT1, AloCaGesz, AloCaSisg,
AlgCSQO7Sb2, AIQGGQSI“, A12K207Sb2, AlgMgSiz, Alenges, A1207Rb25b2, AleiQSr, ASQBaCdQ,
AsoBaMga, AsaBeaCa, AsaBesMg,
AsyCaCda, AsaCaMga, AsaCaZna, AsaCdaSr, AsaGesTes, AszlLaliis, AsaMgoSr, AsaMgaZn, AsaMgs,
AsoSrZng, AusCsSa,
AuchSeg, Aug,l%bSEz7 BN7 BaBizMg% BaCdQPQ, BaCdQSbQ, BaMgOgSiQSrz, BaMgQPQ, BaMgQSb2,
BaSng, BagMgOQTaQ,
BangQOan, BagogSrTag, Ba5Nb4015, Be, BEQCaPQ, BezMgNz, BEQMgPQ, Be3Ng7 BigBrgCS3,
BiQCaMgQ, BigLaLig,
BigLigY, BizMgQSI‘, Bizl\’lgg, BinggSes, BI‘NZI‘, BrzTi, BrGNazU, BrgCS;ngg, CNQOQYQ, CNbQSQ,
CSQT&Q,
164 CQA]QMg, CQN&QPd, CQNaQPt, CSBQstn, CaCdQPQ, CaCdQSbQ, CaGeg, CaIQ, CaMggNg, CaMgQSbQ,
CaPQan,
CaSiz, CazGeO4, CagO4Si, CagNQ, Cdlz, CdO4S, CdQPQSI‘, Cngngr, CINZI", Cleg, CIGCSQTh,
ClaCSzU, ClﬁNa2U7 CIGU, ClgCSngQ7 CSQF(;Hf7 CSQFGPt, CstGSn, CSQFGZI‘, CSSIQSbQ, FgOP7 FaGeNag,
F@Hg3SQSi7 FGKQPt, FeKzTi, F6NaQSi, FgNagTL FePtsz, FaszZl“, FGS, FGSHTIQ, FﬁTiTlQ, GaQIQYQ,
GeIQ, GelgLag, GeSb4Te7, GeZSr, HfSQ, HfSeg, HngzS, ngtzseg, IzMg, IQZD, InQSeg,
KMOQOsSC, KQLi4OGU, K3N&Osseg, K40122r5, LaLi;gPQ, LaLingz, LazOQSe, LaQO3, LiQNQZI', LiQSiZH,
LUQOQS,
LUQO:;, MgzNQSI‘, MgQSbQSI‘, Mgngg, MOO4T12, MOQOSSCTI, NQSZI“Q, NQSeThQ, NaOgSngg,
N308Rb3W2, OQPt,
OQSYQ, OgSCz, OgU7 03Y2, PQSI‘ZHQ7 PdTeg7 Pd4S€6T12, PtSEQ, PtTes, PtsU, Pt4SaT127
Pt4SesTls, Pt4Tes T, stn, SQTi, SQZI‘, SbgTe, SeQSn, SEQZI“, TeoTi, TegZrs,
165 A1208Si28r, Ba3Bi209Te, FlSInSbg, F3La, F3Y, F@Ligsc7 GegogszTi, IHKOSWQ, Il’lLig()g7 LiTe:g7
Mg4Nb209, Mg409Ta2, NaTeg, Nb209ZH4,
AgAsSes, AgBiSes, AgBiTes, AgGeLia, AgInO2, AgInSs, AgLuO2, AgO2Sc, AgSbTes, AgsAsaKs,
AlCaF14Mg3Na3, AlCSzFeNa, AIFGKQLi, AlLaO3, AlLiOQ, AlNaOz, AIOQTI, AlQMgS4, A13CSQF12N3,, AS,
ASBﬁ7
AsCaql, AsFgK, AsNaTesZrs, AsoBi2, AsaBasOs, AsaBeKy, AsoCaGaz, AsoCdKy, AsoGeTes, AsoHgKy,
ASQ]K;;ZII7
ASQTe3, ASng4K, AUFGK, Au:;KngQ, AU3Rb38b2, B, Blg, B12P2, Blgs, B128i3, BSQT],
BQBaQMgOG7 BQl\"IO, ]341\'1027 BGO, BSP, Bgl\/[gl\I7 BaFgGe, BaFan, BaFGTi, BaGegLigMgg, BaHgOg,
166 BELLizl\/.[ggSiz7 BaO3Si7 BagBrN, BazClN, BaQCIP, BagFN, Ba21\"1g177 BE:Lg,NbQOg7 Ba3098C4,

Ba8024Re2W3, BeK4P27

BengKQPb, BengKQSr, Bi, BiKLiGO(5, BinSz, BiSle, BiSGQTl, BiTele, BizSegTe, BrCagN, BerN,
BrLa, BrNSre, BrNZr, BroCasSi, BroCd, BraoZn, BryIng, C, CAIOSc, CBy4, CClyLug,

CMgNg, CSM, CSQTaQ, CYQ, CQCa, CQC&KQOG, CQKQMgOG, 03A14, CgBlg, C5Tig, C(;A14Hf3,
CaFeTi, CaGeg, CaHgOg, CaO4U, CaSig, CaQClN, Ca2F4, CaQIP, CaQOSPtg, CdCIQ, CdNa4P2,
Cd04U, CIHIN, ClLa, CILi4sN, CIMg:N, CINSrs, CINZr, ClOY, ClSc, C1Y, CloCsl,

ClQCSKOg,
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ClQLi5N, CIQMg, ClQPt, Cl3R,e, ClgNaQTig, C19R63, CSLaSQ, CSLUSQ, CsteGaNa, CstgNaTi,

CSQO, CSQO12TG4, CSQPt4S€6, CS4F12G&2KL1, FLaO, FLuS, FNTh7 FOY, FQOQU, FﬁGaLing, F(;Pbpt,
FeSbTI, Ga, GaGeTe, GaLiOz, GaO2Tl, GaP, GaS, GelzLas, Gelo Y2, HfIN, HfN2Sr,

Hg, HgK4P2, HgNa4P2, Hg02SI‘, INSI‘Q, INZI‘, IgLaQTe, IzZH7 Igl\Ibg7 II’IKOQ, Ian,Pbg,

InLiSe2, InMgs, InNaSs, InNaSez, InPs, InS2T1, InyTes, KLaOs, KLaSs, KLaTes, KLigOgTa,

KLUSQ, KOQSC, KOQT], KOQY, KO3Pd2, KSQY, KTe2Y, KQO3SH2, KQOngSQ, KQPt4SG, K2pt4866,

166/ 1, P,7n, LaNaSes, LaO12Sbhs, LaOsRb, LaRbSs, LaRbSes, LiSSc, LiSsY, LiSesY, LisO, LisMogOs,
Li4PQSI‘7 Li606U, Lingg, LuNaSz, LuOQRb, LuRng, LuRbSeg, LUSQTI, LuSeng, LUTGQTI, MgNle,
MgO7 N2NaNb, NgNaTa7 1\IQSI‘ZI“7 1\12\7\77 1\]31\1847 1\1411}137 NaOQSc, NaOle, 1\IaSQSC7 NaSQY,

NaSezY, NbGZn7, OPYZH, OTIQ, 02, OQRbSC, OQRle, OQRbY, O3Rb28n2, O4SI“U, P7

PdsS2Tla, PtaTes, PtsTey, Pt4RbQSee, RbSQY, STi, SleY, Sb, SCTGQTI7 SeTi, SengY,

TaGZn7, TCZI‘;;, TQQTIY,

AgHggOng, AgOgTa, Agsz4011, Ag2011Ta4, Ag{,IOG, A1B037 Ang, AIQBQCaO7, AlgOg, A13A55Ba3,
A13Ba3P5, A13B15BI‘12, A13B150112, A16G65, ASgCSOlzzI‘Q, ASgKOlzzI‘Q, AS3L1012Zr2, AS3Na012Ti2,
AS3N&O12ZT2, AuK3SQQ, AuNa3SQ,

AugFlgLa, BBGQFQKO;;, BGaOg, BIn03, BNaOQ, BOgSC, BQCaSOG, BQHggOG, BgKgOs, BgKgSe,
B3Na306,

B3Na386, B3Rb386, BazRe6Su, BasBeCthI‘e, BagBiNaOg, BagGa3P5, BagNaNbOe,, BagNaOGSb,
BagNaOgTa, Ba309W2, Ba4OGPt,

B36018W4, BiNaOGSrg, Bi5Cl12Ga3, BI‘4ORb6, BreCde4, BreCS4Pb, BrngRb4, BrgCSgYQ, CCdO3,
CMgOg, COQ,

167 CO3ZH7 C4K2N4Zn, Ca14Silg, Ca3N2, Ca4OGPd, Ca406Pt, CdClGK4, CdClGRb4, CdOGPtSI‘g,,
CdQ]\’IOmSQ]g7 ClCSgGall,

Cl4CS(jO, Cl401:{b(,7 ClﬁCS4Pb, ClgCS3In2, ClgCSgLUQ, ClgCSgSCQ, CIQCS3T12, ClgCSng, C191n5,
CSN:},OuU7 F3G5L7

Fgln, ngc, GaLaOs, GaQO3, GenggNa4O12, HGOQSi, In203, In283, KQOuTa47 LiNOg, LiNbOg,
Lﬂ\IbOﬁSI‘g7 LiOGSbSI‘g, LiOeSI‘g,Ta, Lqug, MgOGPtSrg, 1\/10158819, 1\r’IO]5S€19T12, NNa03, N2,
NaNbOgSrs, NaOgSbSrs,

NaOGSrgTa, Nang4011, Na2011Ta4, Na4O1QSi38n2, Na40128i3Zr2, OQSL OgTe, OgPdSr4, OgPtSr;an,
OGPtSI‘4, Pdgsbg,

RGGSnSrQ,

169 | AllnSs, AllnSes, AINaO4Si, AloSs, GalnSs, GalnSes, InaSes,

170 In2863,

AgLagse7Si, AgLa38e7Sn, AlCdLagS77 AlGeKO4, AHgOg, AlLagMgS7, AlLa387Zn, AlNaO4Si, AlgBaO4,
AlzCaO4,
A1204SI‘, ASN&O4ZD, ASO4T13, AS3CIOng5, B2B1207SI‘, BZM;C]GGgN&Slo, BeLa387Sc, BrgKTi,
173| Cli4Sna W3, Cs2l4011, CsaMo3O12Se,
CSQI\/IOE,OHTG7 CSQO1QSGW3, FloNaSbg, Galgog, GaNaO4Si, IgIHOg, IgP7 KLH\/IOO47 LE\,Ong7 N4PQSI‘,
N4Si3,
NaS7SiY3,
174 Ag5Rb83, BCdLiOg, Ba7Cle12, ]E’>I‘2]:—“12];:’1b77 C12N16, CLiNaO;;7 CeNg, ClQFlQPb’?, GaSe, GaQOQSlngg,,

K2 09813 ZI‘7 LiQ 027
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ACBI‘g, ACCI3, A16B5F3015, ASgC&QClOmeg, AS30101281‘5, ASgClOng5, A83F0128r5, ASGCIQOmelo,
AsgCl2024Pb1o, BBrs,

BCly, BF3Mg30s, B, BasNbyOoSr, BazOgSrTas, BaiNbyOg, BayOgTaz, BizGesOg, Bi2OoSis, BizSaSr,
BraSn,

BrsLa, BrsLagSbis, BroKsMos, CCLiNOSb, C3Na, CaMg>01S3, CagGes, CdMozO12Th, ClisNNaWs,

176 ClgLa, Cl3L8.306U,
ClgLa3O(3VV7 ClQKSMOQ, Cngng, CSQGGgOgSn, CSQGGgOgTi, CSQOQSigZI‘, CS5M021823, CS5M0218823,
GaN3Sr3, GaQOgTe3, G63N4,
GeaOQSbQ, GegogTile, GeeNa4015Sr7 KzOgSigSn, KQOQSi:;Ti, KzOgSig,ZI‘, KQOQSi47 1\40158197 MOgSe11,
N4Sig, OgRbQSi,ijn,
OgRbQSigTh, OgRngi3Ti, 09802863,
178| AgFs, AuFs,
180 AlLiO4Si, BLaPtg, CSCS, CaO4S, GEQNb, HfSDQ, HgQIN&OQ, OQSi, SiQW,
181 AILiO,4Si, AIO,P,
182 A12B304, BaHgOg, CaOHTa4, FgLa, IOstSIl, OusrTa4, Ozsi, OngTl,
183 | TaziTess,
185 ASCSg, ASNa3, B3Ba3098c, BgLi, Bang14O47Si4, CS3FQG&27 F3La, Ga03Y, GrGLigOa7 I3RbTi,
In03Y, LigOaSi, LUQSB, NNa3, OgW, P(215Sb27
AgGeLa, AIAS4Ca3Na.3, AlCa3Nagsb4, Alp7 Ale, A14BeMg08, ASBI‘HggS4, ASBI‘HggSe4, ASCIHggS4,
AsHgslSeq,
AS4GaNa38r3, BN, BP, BaN7Si4Y, Ba4Br60, Ba40160, Ba4160, Ba4LiNb3012, Ba4L1012Ta3,
Ba5L12015W37 BeO,
186 Be4NaO7Sb, B1203, BI‘QCd, BI‘3CdCS, BI‘GOSI“4, C, CSi, CgAlgSC, C3A15N, C4A14Si, CaGeg,
CaO, CaOSZn, Caz045i, CasClgO, Cdlz, CdKsO4, CdO, CdS, CdSe, CdTe, ClinKsTey,
ClgLa.4NS3, CIGOSI“4, FsKgTa, GaN, GaNa3P4Sr3, GaP, GaSe, GegLi7Rb, HgKgS4, HgRbGS4, HgRb68e4,
IL], IQPb, 171\”:)31167 I7SeTa37 I7Ta3Te, IIII\I7 IHQS4ZI’1, IHQS5ZHQ7 KSbSn, K40ng2, I(ﬁl\/lg()47
LaMo20Os, LaN, LiMo2OgTls, LiSbZn, MgSe, MgTe, MgaMo3Os, Mo3sOsZns, NT1, N7SiySrY, NaPSn,
NagP4W, NagSsZn, O2Pt, OgSiSng, P3Scr, PASnU, S2Sn, SeZn, SexTa, Si, TeZn,
AsBaLi, AsKZn, AuGaHf, AuGaZr, AuLuSi, AuScSi, BN, BaLiP, BrLi;oNg, BroCasSi,
187 | CHf, CoAgli, GaSe, GasLiY, HfN2, Hg, InNbSs, InNbSes, InST1, InSe, KSbZn,
LiPSr, LuPPt, NY, NoW, NbSes, OsRbSc, PPtY, PbS,
BaG€30gSH, BaOQSi;;Sn, BaOQSi3Ti, BaOgSi4, B63F9KZH, BiOlgTa7, G€3K09Ta, G63Nb09Rb,
188 GegogRbTa, GegOgTaTl,
LaO19Ta7,
AgAsCa, AgCaP, AgGeSc, AgLaMg, AgLuSi, AgMgY, AgPbY, AgSiY, AlCsF4, AIMgY,
ASC&., ASCS, ASLIIPd, AsNaSr, ASSI‘, ASQSI‘Q, AquLa, AllGdl\/Ig, AUQK38N312T148, AU.7IP10, BLiPtg,
BQBa,golzTig7 BaBiNa, Ba.CIQ7 Balz, BaNaP, Ba3Nb6026Si4, Ba30268i4Tag, Ba5Mg188i13, CFMgOgRb,
189 | CaCdGe, CaCdPb,

CaCdSn, CaP, CanPd, Cagpz, CSRb14T127, F6HfK2, F6K2Th, F@KQU, FeRbQTh, GaLaMg, GaMgY,
GelgMngrs, GeLiY, Ge03Sr, GePdTi, GegLaQZnﬁ, Ge4K6Nb6026, InLaPt, InMgY, KQSQ, KQSGQ, K2T€2,
KGOQGSi4Ta6,
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Part 21 of all the predicted materials with band crossings from Cases 1 or 2:

LaMng, LiSiY, LuGMOSbQ, N[ngY, NaPSr, NaQOQ, NaQSQ, OTi, OQ@Si4SI‘3T&6, OQTi,

1891 .Uy, PSr, PdsThs, PtSnU, PtsThs, RbySs, RbsSes, RboTes, SesU,
AngbBigClsSg, AgQIl()TlG, Ag5KS;>,, Ag5RbS3, Au6K485, Au6Rb485, CChsWG, 03K3N3011U,
190 F3La3095i37 IO7Sb57
I2KgLizO13, KsNb3O13Si2,
AS4BI‘K06, AS4C]K06, AS4IKOG, BQSI", BQTi, BQZY, BaSig, BaSns, CQCa, Cans,
191 CaSiQ, CaZn5, FNgTaQ, GaQSr, LlQPd, Lizpt, LigN, 0144Si72, OgW, Pd5SI‘7 Sl,
Ti, TisZr,
193 ASQOGSY, CaloGC:gPt7, CamPt?Sig, CagGaN5, GaN5Sr6, GegTif,, Ge3Zr5, KQOng, NbSb5U3, 019Ta6Th2,
Ozsi, O3VV7 PngZI‘r), PbgTeZI‘5, PngI‘57 Sl’lgrri57 SI’I3ZI‘5,
AgAlO,, AgBaP, AgBaSb, AgGaO2, AgInO2, AgO2Sc, AgO2Y, AgPSr, AgSbSr, Al;2019Sr,
AlAS, AlAuOQ, AlBaQII’l05, AICSGK3Sb4, AlKgNa38b4, AlLl7 AIN, AlNle, AINZI'27 AlNng4, A1N3Ti4,
AlO3Y, Al2aNa2Osg, AloHf, Ar, AsBeNa, AsFs, AsHgK, AsKZn, AsKs, AsLis, AsNas,
AsPtY, AsRbs, AsaAuKs, AuBaBi, AuCs3O, AuGaOz, AulnOz, AuKsPs, AuO2Sc, AuO.Y, BMgsNs,
BN, BoW, Ba, BaGaGe, BaLiP, BaLiSb, BaO, BaO3Si, BaO3Ti, BaS3Ti, BaSe;Ti,
BaSeng, BagBiN, BagNSb, BangQOQSr, BagOgSrTag, BagogTeg, Ba6017Ti4Y2, Be, Ber81, BeNaSb,
BeSe,
BeSin, Be2M07 BizCSg}Ig7 BI‘HggN, BI"K3MOQO7, BrngMg, BI‘gCSg}l\/[OQ7 E’)I‘glV[Ozl%bg7 C, CBL], CCdTlQ,
CGerQ, CGeTiQ, CHfQPb, CHfQSn, CK203, CNQOQYQ, CNa203, CNbQS, CNngn, CPbTiQ, CPbZI‘Q,
CSnTiQ, CSanz, CgAlTag, C2A1305S(33, CQSiTig, CzSnTig, 03A13Lu, C3A138C, C3A13Y, C6AU3CSQN6Na,
CaGaGe,
CaGaSn, CaGagP2, CaGeZn, CalnaP2, CaSiZn, CaxIN, CagNa, CasMgi3Znag, Cd, CdCl3Cs, CdMgs,
194 CdN‘szn, ClngMg, ClgMgRb, Cl5Sb, ClgCSgMOQ, ClgCSgTiQ, ClgCSng, ClgMOQRbg, CS, CSIgMg,

CsLuS2,

CSQO4S7 CSth, C:S:;]:_“l31\/[02()(37 CSSIQNIOQ, CSSIQSb2, CSgIng, CS:;IQZI‘Q7 CSGGaK3Sb4, F18Mg6Rb5, FSY,
FQSI',

FsLa, FsMgRb, FsRbZn, GaGeSr, GalnOs, GalnO5Zns, GalnO7Zns, GaKgNazShs, GaS, GaSe, GaSnSr,
GaTe, He, HfNo, HfP, HfgResS, HfgResSe, HgKSb, HgsU, ILa, ILi, IORbg,

12K409, IQTh, IHNTiQ, IHNZI'Q, IIIPtQY, IHSQTEL, IHSQTI, InSe, IHQPQST, KNbSQ, KNbSGQ,

I{PZH7 I{SbZI’l7 KTI, K204S, KQTGQ, ]KgL&OgTeQ7 K3LuO7SiQ, KgO7SCSi2, K3P, Kgsb, KI‘,

LleOg, LleSz, LIPSI‘, Li202, Ligl\I7 Li3P, L138b, Ll].l\r’Igg7 1\/[g7 1\"Ig17SI‘27 MgMONQ,

MgO, MgPo, MgTe, MgsSr, MoS2, MoSe2, MoTez, NY, N2oSZrs, NoSeZra, NoW,

Na13Pb5, NaNbOg, NaNsz, NaNbSeg, NaS, Na204S, NazSQ, NazSeg, Na3P, Nag,Sb7 OszSC,

0288c2, 0251, O4Rb2S, O4STlz, PbPt, PbS, PdSnU, PoZr, PtSn, Pt2SnU, RbTe.Y,

szS, szTe, Rngb, Rng, SQSCTI, SQTi, SQW, SCZHQ, SGQW, SiSI‘Zn, SiSI‘Q,

SnTiz, SnTiz, TaZns, Tea W, Xe, Zn,
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Part 22 of all the predicted materials with band crossings from Cases 1 or 2:

195 I4Sn, O28Si,
196 GesLiQQ, Lizszg,, Lizgsns,
AlgCa4OwS, AlngSSM, A1601681'4W, BilzGeOQO, Bi12020Si7 Bilzooni, Biz4040Pb27 Bi2404osi2,
197 Big4040T12, B1203,
051806Tlg, LingO4,
Ag3N03S, Ag7ASSG, Ag7ASS€6, Ag7PSG, AlNaO4Si, AIQBa:’,OG, ASCng304, ASKgSg, ASKgSeg, ASNagsg,,
ASNa,gseg, AS4BI‘6HgSSIl7 BKMg03, BMgOgRb, BaNQOG, Begcszlszg, BiCSsOg7 BiCSgSes,
BiKQRbSeg, BiKgSeg, BiKgTeg,
BiO3Rb3, BinsSeg, BrNa03, BI‘P7SI‘2, BrgHg7P4Sn7 CaNaZO4Si, CngSn27 CHH7 ClNaO3, Cl4Hg30,
ClGHg6P4Pb7
198 CSF7X6, CSQMgQOng, CSgOng, CSgSng, CS3SbS€3, F4LiSb, HfOS, HnggWQ, HgPd, IP7SI‘2,
KZMgQOIZS&
K201283Zn2, KgOng, Kf;Sng, KngSeg, KngTeg, MgPt, 1\/[g21\/[O3O12’I‘127 MggolszQW:;, MoNaQO(jSe,
N11Na3zPs, N2,
Na;;S;;Sb, Na3SbSe3, Nagsteg, OSZI‘7 OQSi7 OgSI‘ZI‘, O4SHW, OE;VVQZI'7 PQPngg, Rb,ijSb, ijSbSed,
SbSengg, TegTIQZI‘,
AIQCE),3F141\IE%27 BI‘QHggTGQ7 Cleg;gSQ, ClgHggSez, ClgHggTez, FQHg3SQ, II’12037 KQOngQ, KQO3SI’12,
199 LUQ03,
N7 OQSi, OSSCQ, OngQ, O:’,Yz7 PbQPd3SQ,
200 ASBI‘3C&3, CaOeTag, CduNaQ, 0171\12),7 KgMgNaMTllg, KﬁNaMTlngn, LuNa08Pd6, l\'ngZHu,
201 BiKOg7 BI‘14C(].VV67 BI‘14M06Pb, CQCa, I(O'g,Sb7
203 ASRngGm, OQSi,
204 Ahzl\[O, AhQW, BaG612Pt4, CmCs, Cg, Ca012Pd3T14, CaO3Si, NPd;;, N204,
AgPnge, AggAS4Hg7IG, AngKzNa, ASQBI‘ng4, ASQBI‘3Hg4, ASQPd7 ASQPt, AS4BiCl7Hg57 AS4Br7Hg61n,
AS4Cl7HgGIn,
AsyCl;HggMo, AuzCaGa, AusGeNa, AugNaSi, BaF;Ta, BaGasSs, Br7zHggInSbs, Br7HgsSbs, Brolnz,
905| CO2: C2Si,
Ceo, CdOQ, CdSQ, CdSeg, Cd7ClGP4, ChQIQNbG, ClgIn7, CSF7W, CSO6S€2Y, FQMg, FeNaSb7
Ga4GeS4, GeI47 GreOQ7 G606Sez, GegNaRb7, HfNQ7 I4Sn, In4S4Sn7 K7LiSig7 Li7N4Nb7 1\/[g027
MgSes, MgTes, No, NoPd, NoPt, NoW, NaRb7Sig, O2Pt, O25n, O2Sn, 02U,
OGSGQSH, O7PQSi, PyPt, PQSi, PdShs, PtSbQ, SoTi, SQZ]’I, SeQZn,
AgFng, AlLigNz, ASQMgg, B63N2, Beng, BiFGK, BigOg7 C, Ca3N2, CdgNQ,
206 CngQ, F@KSb, GaLigNQ, HfOsTe3, In203, La203, LigNQSC, Lu203, MggNQ, Mggpz, Mgngz,
NQZHs, OQSi, OgSCQ, O3T12, O;;,YQ7 OSSnTeg, OgTegTi, OsTGgZI‘, PQZHg,
212 B12K3N9027, Og'I‘i:ng’lQ7
213 Ag4SsSn3, BGQCSF57 CA12M037 0831\1111367 K3N11P6, N11P6Rb3, SiQSI‘7
214 AggAuSeg, AggAuTeg, ASIgLaS, BBaQClNz7 Ca313P7 CagolzTezzn;;, IgLaSP, IgL&ng,
215 AugIn4, Be4Na10017Si4, BiFg, Bngag,Sng, CCS404, CK404, CLi404, CNa4O4, CQNQZH, CgNQ,

C3N4, C4BLiN4, IILsTig, LiQMgSi,

a0



Part 23 of all the predicted materials with band crossings from Cases 1 or 2:

Agl, AgKO, AgN, AgNaO, AgORb, AlAs, AlIBBe, AlGeLi, AlLiSi, AIN,

AIP, AlISb, Al4La;17N33Sig, AsB, AsGa, AsLiMg, AsLiZn, AuioMosZngg, AuGaliz, AuLizT1l, AuLuSn,
AuSCSIl, BuLi, BN, BP, BSb7 BaO4S, Ba31n2011Zn5, BagLUQOHZHs, Be17Ca12029, BeO, BePo,
BeS, BeTe, BesO7Te, BesPd, BesPt, BrMoS, C, CGe, CHf, CPt, CSi,

CSH, CZI‘, Ca16N34Sil7, CaSe, CdLiP, CdS, CdSe, CdTe, CC145YY117 ClCSO4, ClKO4,

216| (INaO4, CIO4Rb, ClO4TI, CsLiMoOy, GaLiSi, GaN, GaP, GeLisSn, GeLisZn, GePtTi, GeTis,
HfPdSn, HfPtSn, HgS, Hgas U11, InLaPty, InN, InP, KsSb, LiMgP, LiNZn, LiPZn,
Liz1Sis, MgS, MgSe, MgTe, NRe, NSc, NTa, NTI, NY, OZn, O4SSr,
04SZn, PSc, Pdi7Tes, PdSbSc, PdSnZr, Pd4Te, PtSbSc, PtSbY, PtSnTh, PtSnTi, PtSnU,
Pt5U, ResSaTeq, SSn, SZn, SeZn, Si, SiSn, SnTe, SnTia, TeZn,
Ag;;Geg,P(;Sng7 Ag3PGSiSSn2, A1120a802482, A1120a8024T62, A1120d8024827 A1120d8024T62,
A112024SQSI‘8, A112024SI3T62, AIGCa4013, AIGCa4OmW,
B12024862Zn8, BiKgOg, BiNa303, CaNamSnlz, Cd4N12PGS, F4Ge, F4Si, K384Sb, Li3NbO4, Mg4N12P63,
217| N12P6SZny,
NQ, N2402P122n8, NaloSmgSr, Na3038b, Na3PSE4, Na384Sb, Na3SbSE4, NbS4T137 NbSe4T13, Nb3Sb2Te5,
0,5i,
S4TaTls, SesTaTls, Si,
AggASO4, AlGBI‘QGQGLigOQ4, AlaBI‘QGeaNa8024, Al@ClgGeGNa8024, A16C12K3024Si(5, AlgclgNagOQ4Si6,
A16G6612L18024, A16G66121\1a80247 A1612Na8024sig, ASgBegClLi4012,
AssBasGe, AssBaySi, AssBasTi, AssSraTi, AssGesgls, BasP4Si, BeCly, BeFs, BegCdgO24S2Sig,
218 B66Cd8024862816, B6602482816Zn8,
BI‘QGra6Li80248i67 BrgGa6N38024Si6, BrgGGang, 012G36L18024Si6, 01486, CSSi7 CS4G€4, CS4S€4Si,
CSgSng, G3612L18024Si(5, GeK,
G6K4SE4, GeRb7 Gegglspg, Ge4K47 G64Rb4, KSi, K4Si47 P4SI“4Ti7 I%bSi7 Rb4S4Sn, Rb4Si47
219 CheGGa, CthiG,
220 Ag3F24Sb4, A114Ca12032, A109P37 Au:e,La.:gSl’M7 B14G63012, Bi4012813, CgAg4CS5INg7 Ca12Li6MO4N1603,
AgFs7Zn, AgGa, Agl, Agln, Agli, AgNbOs, AlAu, AlBiOs, AlFs, AlLaOs,
AlSc, AlY, AsCasCls, AsCasN, AuCs, BgBa, BsCa, BgSi, BsSr, BaFsLi, BaO3Sn,
BaO3Ti, BaOgsZr, BaSe, BaTe, BeCsF'3, BeTi, BiCasN, BiGaOgs, BilnOgz, BiKgO24Ug, BiNSrs,
BiO3Sc, BrCs, BrK, BrLizO, BrRb, BrTl, BrsCaCs, BrsCdCs, BrsCsGe, BrsCsPb, CPbPds,
CPthH7 CTh, CgNQ, Cng4, CaCsF37 CaFgLi, CaF:;Rb, Cao:gSi, Ca03Sn, CaO3Ti7 Can,
291 CasClsP, CazGeO, CagNP, CagOPb, CazOSn, CdCl3Cs, CdCsF3, CdF3K, CdFsRb, CICs, CIK,

CINa, CINa3O, CIRb, CITI, Cl3CsHg, ClsCsPb, Cl3CsSn, CsF3Hg, CsF3Pb, CsF3Sr, Csl,
CSI3Pb, CSI3SH, FgHgRb, F3KMg, F3KZn, FgMgNa, FgMgRb, F3Mg3N, ngC, F3Y, GeI3Rb,
GeO3Pb, GeO3Sr, HfO3Pb, HfO3Sr, HfPds, HgMg, HgPts, HgTis, IK, IRb, ITI,

KNbOs3, KO3Ta, LaN, LiTl, LigNS3, MgO, MgPd, NSbSrz, NTizTl, NY, N3TaTh,

NaNbOs, NaO3Ta, OSnSrs, OSr, OZn, O3PbTi, O3PbZr, O3SiSr, O3SnSr, O3SnTi, O3SrTi,
O3SrZr,

o1



Part 24 of all the predicted materials with band crossings from Cases 1 or 2:

03U, O3W, PbPts, PbS, PbSe, PbTe, Pt3Sn, Pt3Zn, SSr, SiUs,

221 SnTe, SnzU,
223 BiNbg, CeoBag, ClQHg?,SQ, HgTig, HgZI‘g, MgO, Nngb, SbTa;;, SbTag, Si,
Sise,
224 A13LuOng2, AuQS, C2N4Si7 Mgng, OzSi,
AgBI‘, AgCl, AgI, AggMan, All(;Pt7ZI'6, AIAIIQSC, AIF(;KQL], AlFsKgNa, A1F6K3, AngNasz,
AIN, Al;O, Al4InsSri1, AsFgNa, AsLu, AsNag, AsSc, AsY, AuLis, AusClgCsz, AuzInLu,
AusInSc, AuzInY, Bi2Hf, B12Th, Ba, BaBiOs, BaO, BaPo, BaS, BaSe, BaTe,
BaQBiQOG, BaQCaMOOG, BagCaOSTe, BazCaOGW, BaQCdOGU, BaQINaOG, BaQIanOG, BaQInOaTa,
BaQLiOgRe, BagLuNbOG, BazLuOGSb,
BaQLuO@-Ta, BagMgOgTe, BagMgOGU, BagMgOGW, BagNaOGRe, BaQNbO(jY, BazOGPbU, BaanSbY,
BaanSI‘U, BaQOGTaY, BaQOGTeZn,
BaQOGUZn, Ba206WZn, Bagoﬁw, BGO, BeSe, BiCl(;CszNa, BiCSQFGK, BiCSQFgNa, BiCSQFgRb, BiCS3,
BiFs,
BiFgKRbs, BiFgNaRb,, Bils, BiLa, BiLis, BiLu, BiRbs, BiSc, BiY, BrCs, BrK,
BrLi, BrNa, BrRb, BrTl, BrgCszLaNa, BrgCsaNaY, BrgCs2Po, BrgCs2Pt, BrgCs2Sn, BrgCssTe, BrgCs2U,
BI'GKQPt, BreKQSe, BI"(;KQSD, BrngTe, BrePdeQ, BrgszSn, BI'GRbQTe, BrﬁRbQU, BrgLiaMg, CBQQ,
CGe,
CPd, CPt, CSi, CSn, CW, CZr, Ca, Cai1Gar, CaF,, CaFsPb, CaFgSn,
CaMoOgSr2, CaO, CaO3Sn, CaOsSraW, CaPo, CaS, CaSe, CaTe, CaxGe, Ca20gSiTi, CazPb,
CasSi, CazSn, CazCdgPts, CarGe, CdClgNag, CdF2, CdO, CdOgSraW, CdS, CdSe, CdTe,
ClCs, CIK, CINa, CIRb, CITI, ClySr, ClgCs2Ge, ClgCs2KSc, ClgCsaLiLu, ClgCs2LiY, ClgCsaNaY,
225 CIGCSQPb, CIGCSQPt, ClﬁCSQSe, Cl@CSQSn, ClsCSQTe, CIGCSQTi, ClﬁCSQZr, CIGKQPd, ClﬁKth, CleKQSn,

ClgK-Ti,

Clstsz, ClgptRbQ, ClGPtTlQ, Cl6Rb28€, ClstQSn, ClﬁRbQTe, CIGRbQTi, CleRngr, ClaSnTlg,
ClgTeTlg, CSFng,

CSI7 CSKQSb, CSQFGGG, CSQF@IHN&, CSQF@KY, CSQFsNaSC, CSQFsNaTl, CSQFgNaY, CSQFGPd, CSQFGPt,
CSQFﬁRbY,

CSQFGSi, CSQHHG7 CSQIGPd, CSQIGPO, CSQIGPt, CSQIGSD, CSQIGTQ, CSng, CSGIsR6688, FloKYg, FzHg,
Fsz, FQRa, FzTe, FgLa, FgGaKsz, F(;Ge];{bg7 FGHsz, F61HKRb27 F(;IHI{zl\Ia7 F6K2NaSc, FGKgNaTl,
F@KQNE;LX/7 FGI(zSi7 F6N&Rb2Y7 FeNaSb, F604PbZI‘3, FGPdeQ, FeRbQSi, FSSiTlg, F@Sng, GaLngg,
GaN,

GaOgSbSr2, GaglngOsPt, GaslnsSri1, Ge, GeMga, GeTe, GeTh, GealngOoPt, He, HfO2, HgP2Si,

HgS, IK, ILi, IRb, ITl, IsPdRbs, IsRbaSn, InN, InOgSraTa, In7Sr11, KNasSb,

LaP, LaSb, LiMg,Tl, LioMgSi, LioNaSb, LioO, LisS, LisSe, Li»Te, LisSbh, LisNoNas,

LuN, LuSb, MgO, MgOgPbsTe, MgOsPba W, MgOgsSra W, MgS, MgSe, MgTe, MgsSi, Mg2Sn,
MoOgSra2Zn, NPa, NSc, NoPd, NasS, NazSe, NasTe, NagOgS2, OSr, OZn, O2Si,

OQSH, OQTi, OQU, Ong, O4Pd3Tl, OGSbSI‘QY, OGSI‘QTaY, 0681‘2\7VZ1’17 PSC, Pb, PbPO,

PbS, PbSe, PbTe, PoSr, RaS, RaSe, Rb2S, Rb2Se, RbaTe, Rn, SSn,

SSr,

92



Part 25 of all the predicted materials with band crossings from Cases 1 or 2:

SbSc, SbY, SeSn, SeSr, SeU, SnTe, SrTe, TeU, TeZn, W,

225
Xe, Y6ZH237
AgO3Sb7 Agzl\/IOO47 AgQOGSbQ, AggNaSQ, AgﬁKQS4, Ahgl\lggl\/l()g, Ahgl\lgng, AICSOQ, AlLl7 Al()gl:{b7
AlzBa, AlgCa, AlngO4, AlngSe47 AIQCIFQ5SI'1Q7 A1204=Z1’17 AIQSG4ZH, A]QSI‘7 AlzTh7 ASQOg, AS4H€206,
AS4NagTi, AS4OG, BLi, BamOgSig, Ba2G64810, BegTi, B1203, B1207Pt2, BigO7Sn2, Bi207Ti2,
CBrgLiNQSI‘Q,
CNb4ZnQ7 CTi, CTiz, C3N4, CnggZIM, C4F12G6486, Cang207, CaQO7Sb2, CaQO7Ta2, CdGa204,
CdIn204,
CdInzS4, CdIn28e4, CdLugS4, CdLque4, CdS4SC2, CdS4Y2, CdSCQSE4, CdSe4Y2, Cdsz207, Cd204Si,
Cd204Sn7
227 CdQO7RCQ, Cng7Ta2, Cl4Li2Zn, CSNsz, FgHgQOan, GaLi, GaQMgO4, Ga204Zn, Ge136, GeMgg,
GeMgQO4,
G63N4, I‘IfZIlQ7 HfQLaQO77 HfQO7Y27 HfQPd, Hngan, HgIHQS4, HgQNbQO7, HggO7Sb2, IngMg, IngMgO4,
IHQO7Si2, IHQS4ZH, IngLi13, KOng, Kng4Sn, LagO7Sn2, La207Zr2, LUQMgS4, LuzMgSe4, LUQO7SII2,
LUQO’]TiQ,
MgS4SCQ, MgSCgSe4, MgSe4Y2, Mg204Si, MggO4Sn, Mg2Si, MggSn, MgQTh, MON&QO4, 1\"10207Y2,
NPngI‘4,
N4Si3, N4Sn3, NaTl, NaQO4W, NbgO7Sn2, OngQ, O4SiZn2, O4SnZn2, OGSb4, O7SC2812, O7SI12T&2,
O7SH2Y2, O7T12Y2, P(113TC3, SQSH, SQTi, S4SC2ZH7 S4Y2Zn, SC7 Si1367 ZHQZI‘,
B3Ba4N6Na, B32K8024U6, Ba4NaO1QSb3, Be, CaK4012U3, Ca2K8024U6, F6M07 F(,'S, Ge, He,
229
Hg4Pt, K8024Sr2U6,
Alsz301QSi3, A12F12Li3Na3, A15012Y3, Al5012Y3, B3Ba4NaOg, Bi@BI‘KOg, CagGagGegOlg,
230 Ca3Ga2012813, Ca3G63012SC2, Cd3G630128027

Ga3N33012T62, Ga5012Y3, Gegolzsr;;Yz, Hg306Te, OQSi, OzSi,

V. AI BASIS VECTORS FOR 230 SPACE GROUPS
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SG193 ap a2 a3z ayg as ag ary as
v 12 8 12 4 8 4 —-32 240
nria 1 0 2 1 0 0 -3 24
nrg 1 1 2 0 2 1 -2 12
nrg 1 1 2 0 0 1 1 -12
nra 1 0 0 1 0 0 -3 24
nps 1 1 0 0 0 0 -3 24
nrg 1 1 0 0 2 0 —6 48
nvi 3 02 2 1 2 2 -8 60
nme 3 2 4 1 2 0 -8 60
na; 1 0 1 1 0 0 -3 24
nae 1 0 1 1 0 0 -3 24 (194)
naz 2 2 2 0 2 1 =5 36
n,g 3 2 3 1 2 1 -8 60
n, 3 2 3 1 2 1 -8 60
ng1 2 2 2 2 2 0 —-12 96
ngke 2 1 2 0 0 1 1 -12
nK,3 2 1 2 0 2 1 -5 36
nga 1 1 1 1 1 0 —6 48
ng 2 1 2 0 1 1 -2 12
ngg 2 1 2 0 1 1 -2 12
SG194 a1 ag az a4 as Aag ay ag dag
v 1212 4 4 4 4 -4 4 0
nrp 1 2 1 1 0 0 -3 0 12
nrp 1 2 0 0 1 1 2 1 -12
nr3 1 2 0 0 0 0 5 1 -24
npa 10 1 1 0 0 =3 0 12
nrs 1 0 0 0 0 0 0 0 O
nre 1 0 0 0 1 1 =3 0 12
nmp 9 2 1 1 1 1 0 2 —12
nme 3 4 1 1 1 1 -2 0 12
nag 11 1.1 0 0 -3 0 12
nas 1 1 1 1 0 0 -3 0 12
nas 2 2 0 0 1 1 2 1 —12 (195)
ng 3 3 1 1 1 1 -1 1 0
n, 3 3 1 1 1 1 -1 1 0
nga 2 2 0 2 1 1 -6 0 24
ngke 2 2 1 0 0 0 5 1 —24
ngkg 2 2 1 0 1 1 -11 0
ngg 1 1 0 1 0 1 -3 0 12
nge 1 1 0 1 0 1 -3 0 12
ngg 1 1 0 1 1 0 -3 0 12
ngg 1 1 0 1 1 0 -3 0 12
ngs 2 2 1 0 1 0 2 1 -12
nge 2 2 1 0 0 1 2 1 -12
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0 0 O
0 -1 2
1 -4 4
1 -3 4
0 -2 2
0 -3 4
0 0 O
0 0 o0
1 -2 2
0 0 O
0 0 O
as a5 Aag
—16 24 —-32
-6 8 -8
-1 2 -4
-1 2 -4
0 0 O
0 0 O
0 0 O
-4 6 -8
-4 6 -8
-4 6 -8
-4 6 =8
-2 4 -4
1 0 0O
1 0 0O
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SG202 a; az as a4 az ag arg
v 12 16 12 2 4 2 =32
nrp 1 2 2 1 0 1 =8
npp 1 1 2 0 1 0 —4
nrg 1 1 2 0 1 0 -4
nra 1 2 0 0 0 0 O
nrs 1 1 0 0 0 0 O
npg 1 1.0 0 0 0 0
nx1 9 4 2 1 2 1 -12
nx.2 3 4 4 0 0 O —4 (203)
np 11 1 0 1 0 —4
n, 2 3 2 0 0 1 -4
nLz 2 3 2 1 1 0 -8
na 1 1 1 0 0 0 0
nL,s 2 3 2 1 1 0 -8
nLe 2 3 2 0 0 1 -4
nwi1 6 8 6 1 2 1 -16
SG203 a; as az a4 a5 Aag
v 12 16 8 8 8 —48
npp 1 2 2 0 2 -8
nrp, 1 1 1 2 1 -8
npsg 1 1 1 2 1 -8
nr4 1 2 0 0 O 0
nrs 11 0 0 0 0
nrg 1 1 0 0 0 0
nx1 3 4 2 2 2 -12
nx2 3 4 2 2 2 -12
np 1 1 0 1 1 —4 (204)
nLe 2 3 2 2 1 —12
nps 2 3 1 0 2 —4
npa 1 1 1 1 0 —4
nL,s 2 3 1 0 2 —4
nLe 2 3 2 2 1 —12
nwi1 3 4 2 2 2 -—12
nwe 3 4 2 2 2 —12
nw,3 3 4 2 2 2 —-12
nwa 3 4 2 2 2 —12
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SG204 a1 ag az a4 a5 Qag ay
v 12 16 8 —16 6 12 —-32
nrp 1 2 2 -6 1 6 -8
nrp 1 1 1 -1 1 0 -4
nr,3 1 1 1 -1 1 0 —4
nra 12 0 0 0 0 0
nrs 1 1.0 0 0 0 0
nr¢ 1 1 0 0 0 0O O
ngp 1 2 0 -2 1 2 —4
nge 1 1 0 1 1 -2 0
ngg 1 1 0 1 1 -2 0
nma 1 2 2 -4 0 4 —4 (205)
ngs 1 1 1 -2 0 2 —4
nge 1 1 1 -2 0 2 —4
np1 2 4 2 -6 1 6 -8
npe 2 2 1 -1 1 0 -4
npy 2 2 1 -1 1 0 -4
nn1 3 4 2 -4 1 4 =8
TN, 2 3 4 2 —4 1 4 —8
TIN,3 3 4 2 -4 2 2 -8
nNga 3 4 2 -4 2 2 -8
SG205 a; az az a4 a5 Aag
v 4816 8 8 8 —96
nrqp 4 2 2 0 2 —12
nrp 4 1 1 2 1 —12
nry 4 1 1 2 1 —12
nr4 4 2 0 0 O —4
nrs 4 1 0 0 0 —4
nr.e 4 1 0 0 O —4
nx1 12 4 2 2 2 -24
nxoe 12 4 2 2 2 -24
nvi 6 2 1 1 1 —12 (206)
nve 6 02 1 1 1 —12
ngi 1 0 0 0 0 0
ngz 2 1 0 0 1 —4
nR,3 2 1 0 0 1 —4
nga 3 1 0 0 1 —4
ngs 1 0 0 1 0 —4
nR,6 2 1 1 0 0 —4
ngy 2 1 1 0 0 —4
ngs 3 1 1 1 0 -8
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SG219 a; az as a4
v 12 16 12 0
npp 102 20
nr2 1 2 0 0
nr,3 2 2 2 0
nxi1 3 4 2 2
nxao 3 4 4 =2
nL 1 1 1 0 (220)
nL,2 1 1 1 0
nL,3 2 3 2 0
nwi 3 4 3 0
nw,2 3 4 3 0
nw,3 3 4 3 0
nwa 3 4 3 0
SG220 ay az as
v 24 28 —16
nrp 2 3 -2
nr2 2 3 —2
nr,3 4 4 =2
ngi 2 3 =2
nga 2 3 2
nH,3 4 4 =2
npp 1 1 0
npa 1 0 0 (221)
npy 2 3 -2
np.4 3 4 -2
ne;s 3 3 —2
TlN71 6 7 —4
TN, 2 6 7 —4
TN,3 6 7 —4
’I”LN74 6 7 —4
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SG223 ay as az a4 as ag
v 24 16 12 12 12 4
npp 101 1 1 1 1
npp 11 0 0 1 1
nps 2 1 1 1 2 0
npy 11 0 0 0 0
nr,s 1 1 1 1 0 0
npg 2 1 1 1 0 0
nxy, 6 4 3 3 3 1
M, 1 3 2 2 1 1 1
nve 302 102 11
nvs 302 1 2 2 0
nva 302 2 1 20
nga 2 2 1 1 1 1
nre 2 1 1 1 1 0
ngs 2 1 1 1 1 0
SG224 ay as a3 a4 as ag
v 24 8 12 -32 8 —-64
np; 1 0 1 -2 1 -3
nr,2 1 0 0 —2 1 -3
npg 2 1 1 —4 1 =9
nr.4 1 0 0 0 0 0
nps 1 0 1 0 0 0
nre 2 1 1 -2 0 —4
nx, 6 2 3 —8 2 —16
ni 6 2 3 -8 2 -16
NR,1 1 0 O 0 0
npe 1 0 1 -2 0 -3
nrs 2 1 1 =3 0 =5
NR,4 1 0 1 —2 1 —4
NR,5 1 0 O 0 1
nge 2 1 1 -3 1 -8
SG225 a1 a2 a3z a4 a5 ag a7y ag ag
v 24 8 1212 4 2 2 4 2
nrpy 1 0 1 1 1 1 0 0 1
nro 1 0 0 1 0 0 1 0 O
npyg 2 1 1 .2 0 0 0 1 0
nry 1 0 1 0 0 0 0 0 O
nrs 1 0 0 0 1 0 0 0 O
nre 2 1 1 0 0 0 0 0 O
nx1 3 1 2 1 0 1 0 1 1
nxe 3 1 1 1 1 0 1 1 0
nxz 3 1 2 2 1 0 0 0 O
nx4 3 1 1 2 0 0 0 0 O
npy 21 1 1.0 0 0 0 0
np 2 1 1 1.0 0 0 0 0
n,y 4 1 2 2 1 0 0 0 1
npa 2 1 1 1.0 0 0 1 0
nps 2 1 1 1.0 0 0 1 0
ne 4 1 2 2 1 1 1 1 0
nwi 6 2 3 3 1 1 0 1 0
nwe 6 2 3 3 1 0 1 1 1

ar

—64

-8

—4

—4

0

—4

—4

—16

-8

-8

-8

-8

-8

—4

—4

a7 as

72 —80

4 —4

4 —4

10 —12

0 0

0 0

4 —4

18 —20

18 —20

0 0

4 —4

6 -8

4 —4

0 0

8§ -8
aio a1
—130 —256
—13 =24
—4 -8
—-12 -24
-4 =8
—4 -8
-8 —16
—21 —40
—-16 —-32
—-16 —-32
—-12 —-24
-8 16
-8 16
—20 —40
—-12 —-24
—-12 —-24
—25 —48
-32 —64
—-33 —64
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ae ar
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SG227 a1 Gz a3z a4

—24 8 4
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24 8 8 8

v
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1
1
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1
2

-4 1 0 =8
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0
0

0 0 0
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nr4
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nL1
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nL,3

—12

-6 2 1
-2 0 0
-2 0 0
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6 2 2 2
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1 2 2
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SG229 a; as

v
nr
nr2
nr,3
nr,4
nrs
nr.e
NnH,1
TH,2
nH,3
NH,4
NH,5
nH,6
np.1
np.2
np,3
nN,1
N2

24
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SG228 ay; as a3 a4 as

v 24 16 24 16 —64

nr 1 1 2 2 -8

npy 1 1 0 2 —4

nps 2 1 2 2 —4

nr.4 1 1 0 O 0

nr,s 1 1 2 0 —4

npg 2 1 2 0 —4

nx, 6 4 6 4 —16

nL,i 2 1 2 1 —4

nLe 4 3 4 3 —12

nps 4 3 4 3 —12
nwi 3 2 3 2 -8
nw,2 3 2 3 2 -8
nws 3 2 3 2 -8
nw .4 3 2 3 2 -8
nws 3 2 3 2 -8

as a4 as G a7y ag a9 aip A1l
12 12 =360 8 6 6 2 204 —256
11 =34 1 1 0 1 18 -—-24
0 0 -10 1. 01 0 4 -8
11 =32 1 1 1 0 16 -24
1 0 -12 0 0 0 0 8 =8
01 -12 0 0 0 0 8 =8
11 -24 0 0 0 0 16 -16
1 0 -23 01 0 1 12 -16
01 -11 0 01 0 6 =8
11 -23 0 1 1 0 12 -16
11 -23 1 0 0 0 14 -16
0 0 -11 1. 0 0 0 6 -8
11 =33 1 0 0 0 20 -24
11 =34 1 1 0 0 20 -24
11 =34 1 0 1 1 18 -—-24
2 2 =56 1 1 1 0 32 —40
33 -9 2 1 1 1 52 -64
33 =90 2 2 2 0 50 -—64

145
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(230)
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SG230 a1 as az ag4 as

v 24 16 24 16 —64
npy 11 2 2 -8
nr,2 1 1 0 2 —4
nrs 2 1 2 2 —4
nr.4 1 1 0 0 0
nr,s 1 1 2 0 —4
nr.e 2 1 2 0 -4
ng1 2 2 2 2 -8
ngy 2 1 2 1 —4 (231)
TH,3 2 1 2 1 —4
np; 1 0 1 0 0
npa 1 0 1 0 0
nps 2 2 2 2 -8
np.4 3 2 3 2 -8
nps 3 2 3 2 -8
nni 6 4 6 4 —16
nN,2 6 4 6 4 —16
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While the materials are grouped by their topological diagnosis and space groups, the database is also searchable.
However, in searching one has to pay special attention to the naming convention adopted. For instance, the entry for
NagBi can be found by any one of the following search prompts:

e “BilNa3”
e “Bi Na”
e “Na Bi”
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