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I. DETAILED DESCRIPTION OF OUR STRATEGY BASED ON IRREDUCIBLE-REPRESENTATION BASIS-VECTOR, AND TAKE
Mn3;GaN AS A DEMONSTRATIVE EXAMPLE

A. Irreducible-representation basis-vector strategy of initial magnetic structures

Most magnetic phase transitions are continuous and can be described within the Landau framework [[1]. From a symmetry perspective,
the ordered phase is described by magnetic space groups (MSGs) that are subgroups of the parent crystallographic space group. However,
the subgroup landscape is typically vast: a given parent space group admits many magnetic subgroups associated with many irreducible
representations (irreps).

To systematically reduce this space, we take the magnetic moments g on the magnetic Wyckoff positions as a basis. For a
crystal with N magnetic atoms in the crystallographic unit cell (at q = 0), the 3N components of the local moments p =
(mlw,mly,mlz, ey MNg, MNy, M Nz) Span a representation I'iag of the parent space group, which is in general reducible and
can be decomposed into irreducible representations as

Tinag = »_ni Ti(j)- @)
D

Here we adopt the Cracknell-Davies—Miller—Love (CDML) notation [2]], where the subscript ¢ labels distinct irreducible representations,
j denotes the irrep dimensionality, and the prefactor n; specifies the multiplicity.

Within Landau theory, a continuous magnetic transition is driven by the instability of a single irreducible representation in Eq. ().
Consequently, only the MSGs compatible with this unstable irrep need to be considered. Namely, only these irreps that actually appear
in Eq. (I) are relevant, which substantially reduces the search space of candidate MSGs compared with a brute-force subgroup search,
as shown in the MnzGaN example below.

In general, the magnetic structure is still not uniquely determined even after both the unstable irrep and its corresponding MSGs are
fixed, except in the special case where j = 1 and n; = 1. In this special case where I'y,,, contains only one-dimensional irreps (j = 1)
and each irrep appears only once (n; = 1), the basis vectors of irreps are uniquely fixed. As a result, the magnetic structure is uniquely
determined since there is no other freedom of the selection of basis vectors.

However, I',,,, generally contains multidimensional irreps (j > 1) and/or repeated occurrences (n; > 1), as also demonstrated in
the following benchmark section; in this situation, additional degrees of freedom remain within the irrep space. This leads to the non-
uniqueness of the magnetic configuration, even after the relevant irrep and its compatible MSGs are fixed. A more proper strategy for
constructing explicit magnetic configurations is therefore to employ the symmetry-adapted basis vectors of the irrep. Nevertheless, resid-
ual degrees of freedom may remain within this basis-vector description; in the following, we introduce two strategies to systematically
constrain these freedoms and generate a finite set of predetermined magnetic structures.

Strategy I: multidimensional irreps (j > 1). For multi-dimensional irreducible representations I';(j) with j > 1 in Eq. , the set of the
order parameter within the irrep space is not uniquely fixed, and different symmetry-allowed choices generally correspond to different
MSGs. In principle, the physically realized order parameter could be determined by minimizing the higher-order terms of the Landau
free energy. In the present work, however, we do not pursue such an explicit free-energy minimization. Instead, we adopt a symmetry-
based criterion and retain all the maximal-symmetry magnetic subgroups among those compatible with the irrep in Eq. (I). Physically,
ordering patterns belonging to these MSGs correspond to minimal symmetry breaking at the magnetic transition and therefore provide a
natural representative set for screening [3l 14]. Consistent with this strategy, our benchmark shows that 100% of the surveyed materials
follow the maximal-symmetry selection rule, as shown in the Benchmark section.

Strategy 1I: repeated irreps (n; > 1). A second source of non-uniqueness arises when a given irrep appears multiple times in the
representation, i.e., n; > 1 in Eq. (I). In this case, multiple symmetry-equivalent sets of the basis vectors exist and can be linearly
combined with one another, leading to an infinite number of possible predetermined magnetic configurations. To systematically remove
this redundancy and generate a finite set of configurations, we retain only those basis vectors that generate magnetic configurations with
moments aligned along all possible high-symmetry crystallographic directions compatible with the corresponding MSGs. This strategy
captures the majority of experimentally reported magnetic structures, as shown in the benchmark below.

Example: Mn3GaN. We take Mn3GaN as a representative example [3] to illustrate our workflow. MnszGaN belongs to the antiper-
ovskite Mng AN family and has attracted considerable interest due to its noncollinear antiferromagnetism and its relevance to Hall-type
transport responses, whose measured signals are highly sensitive to the underlying symmetry of the magnetic structure [6-9].

Mn3GaN crystallizes in the cubic space group Pm3m (No. 221) [5]]. This parent symmetry admits 98 distinct MSGs and 10 inequiv-
alent irreducible representations (counting each irrep only once), all of which can, in principle, serve as symmetry-breaking channels
for magnetic ordering. The 10 inequivalent irreducible representations of Pm3m are listed in Table

Instead of considering all these 10 irreps in Tablewhich are admitted by the parent space group Pm3m, we take the local magnetic-
moment components g of Mn, which occupy the 3¢ Wyckoff positions, as the basis to construct the representation for MngGaN. Since
the unit cell contains three Mn atoms (N = 3), the magnetic degrees of freedom consist of 3N = 9 magnetic-moment components,

IJJ = (mla:) m1y7mlz; 7m2m7m2y7m22:7 7m3267m3y) m32)7 (2)

which form a natural basis for the magnetic representation I'y,,, of the parent space group G. Here, the subscripts 1, 2, and 3 label
the three Mn ions occupying the Wyckoff 3¢ positions at (z,y,z) = (3,1,0), (1,0, 3), and (0, , 3), respectively. Decomposing the
representation I'y,,¢ into irreducible representations yields,

Tiag =2 X T1(3) ®1 x T (3), 3)

where the superscript + denotes even parity under inversion. Both FZ (3) and F;‘ (3) are three-dimensional (j = 3) irreps of the parent
space group Pm3m.



TABLE S1. Character table for the irreducible representations of the point group m3m (No. 32), corresponding to the T' point of crystallographic
space group No. 221 (Pm3m)[10]. The point group contains ten conjugacy classes, denoted as C1-C10. The symmetry operations in C1-C1o are
listed as follows:

Ci:1 C2: 2001, 2010, 2100

C3: 2011, 2011, 21705 2701, 2101, 2110 Ca: _3{11731}173?1173%173%1:3?11:31711731711
Cs: 43_01745107431074501741‘-00741_00 Cs: 1

C7: moo1, Mo10, M100 Cs: mg11,Mo11, M110, Mio1, M101, M110

Co: 3{11731711731%173{1173{11733173{11731711 Cio: Z10+017‘107107213107‘107017‘11+007‘11700

C1 Cz C:; C4 C5 CG C7 CS CQ C1o

'y 111111111 1
r;, 1 1 1 1 1 -1 -1 -1 -1 -1
;1 1-11-111 -1 1 -1
b 1 1 -1 1 -1 -1 -1 1 -1 1
'7 220 -102 20 -1 0
', 2 20-10-2-201 0
't 3 -1-101 3 --10 1
r, 3 -1 -101¢-31T120 -1
'y 3-110-13-11 0 -1
I; 3 -1 1 0-1-31-0 1

It is evident from Eq. (3) that, incorporating the Mn atoms at the 3¢ Wyckoff positions reduces the set of irreps relevant for magnetic
ordering of Mn3GaN. Specifically, the original 10 irreps of the parent space group Pm3m are reduced to only 2 relevant irreps, I'j and
F;r. This irrep reduction immediately and substantially constrains the space of symmetry-allowed magnetic orderings.

As a consequence, instead of considering all 98 magnetic space groups compatible with Pm3m, only the 9 magnetic space groups
associated with I'j and I'; need to be examined, namely R3m/, R3m, P4/mm'm/, P4’ /mm'm, Cmm/m’, C2'/m’, C2/m, P2'/m/,
and P1. This represents an effective reduction of the MSG search space by approximately one order of magnitude.

For Mn3GaN, the representation 'y, contains two copies of I'J (3) and one copy of I'F (3), i.e., n4s = 2 and n5 = 1 in Eq. (3).
Both irreducible representations are three-dimensional (j = 3). MnzGaN therefore provides a prototypical example in which both
intrinsic sources of magnetic-structure non-uniqueness are present: (i) the freedom of the order parameter within a multidimensional
irrep (j > 1), and (ii) the basis ambiguity associated with repeated irreps (n; > 1).

We first address the ambiguity associated with multidimensional irreps by applying the maximal-symmetry criterion. This further
reduces the 9 symmetry-compatible magnetic space groups to a compact set of 5 maximal magnetic subgroups (with duplicated MSGs
counted only once). Specifically, the maximal-symmetry MSGs are R3m’, P4/mm’m/, and Cmm/m’ for the I'j channel, and R3m,
P4 /mm/m, and Cmm’m/ for the 'y channel, as illustrated in Fig. .

In MnsGaN, the irreducible representation Fj[ appears twice in the magnetic representation, i.e., n4 = 2, and its dimensionality
J = 3. As a direct consequence, two independent but symmetry-equivalent sets of symmetry-adapted basis vectors are associated with
'S . These two basis sets, denoted as {q&l(a)} with a € {1,2} labeling the two symmetry-equivalent copies of I'j and [ = 1,2, 3 labeling
its dimensionality, are explicitly given by

1" = (1,0,0; 1,0,0; 0,0,0),
% = (0,1,0; 0,0,0; 0,1,0), v
(Y =(0,0,0; 0,0,1; 0,0,1),
and
() = (0,0,0; 0,0,0; 1,0,0),
#% = (0,0,0; 0,1,0; 0,0,0), o
éZ) = (0,0,1; 0,0,0; 0,0,0).

We first apply the maximal-symmetry criterion (Strategy I) to identify the candidate magnetic space groups associated with T'; .
As shown in Fig. three maximal-symmetry MSGs are obtained, namely R3m/, P4/mm/m’, and Cmm’m’. Taking the maximal
magnetic subgroup R3m’ (No. 166.101) as an example, the basis vectors of the I'} irrep compatible with this MSG can be constructed
as linear combinations of the irrep basis functions:

n® ool + 5 + 5, n® ool + ¢ + ¢l (©)

In general, for the maximal MSG R3m’ (No. 166.101), the basis vectors can be expressed as linear superpositions of these two basis
sets,

n=an" +sn?, 7

where real numbers v and 8 are free parameters, which reflects the intrinsic basis ambiguity associated with repeated irreducible
representations (n; > 1).



For a given choice of («, ), based on Eqs. [@)-(7), the resulting magnetic moments on the three Mn ions of MngGaN can be written
as:

pooc (o, 85 o, B, 05 B, a, @), (8)

which illustrates that infinite magnetic configurations are symmetry-allowed at this stage.

Then, to construct a finite and physically relevant set of magnetic structures, we impose an additional constraint by retaining only
those basis vectors that generate magnetic moments aligned along high-symmetry crystallographic directions. For Mn3GaN with space
group Pm3m, these typically directions include the fourfold ([100], [010], [001]), threefold ([111], [111], [111], [111]), and twofold
([110], [110], [011], [011], [101], [101]) rotational axes, as well as in-plane directions perpendicular to the threefold axes ([112], [112],
[112], [112], [121], [121], [121], [121], [211], [211], [211], [211]) [T].

For MSG R3m’ (No. 166.101) of Mn3GaN, we take the Mn ion at (%, %, 0) as a representative site (the magnetic moments on the
other two Mn ions are then fixed by applying the C's symmetry operation), the corresponding local magnetic moment is given by

(mlwa Miy, mlz) X (Oé, «, ﬁ)) (9)

which corresponds to the first three components of Eq. (). By comparing this direction with the aforementioned 25 high-symmetry
crystallographic directions of the space group Pm3m, only 6 distinct possibilities are allowed. These correspond to the following
high-symmetry directions:

001] (@=0,8=1), [11](a=8=1),  [111](
[110] (a=1,8=0), [112](a=1,5=2), [112](a=-1,5=2), (10)
as summarized (a)-(f) panels in Table Since these configurations correspond to the maximal MSG R3m’ (No. 166.101) associated
with the irrep '}, it can be constructed straightforwardly following the procedure in Egs. @—. In particular, the magnetic moment
of the Mn ion at (%, %, 0) is constrained to and only to the six high-symmetry directions listed in Eq. (10). As an illustrative example,
the configuration shown in panel (a) of Table[S2| corresponds to choosing « = 0 and 3 = 1 in Eq. (10), yielding the magnetic moment
of Mn ion at (3, ,0) aligned along the [001] direction.

By repeating this procedure for all subgroups in Fig. (STJ), we obtain a total of 11 predetermined magnetic configurations for MngGaN,
see Table[S2| (including 7 noncollinear and 4 collinear magnetic configurations).

Although our irreducible-representation basis-vector strategy considers only 11 initial magnetic configurations, notably, the experi-
mentally reported magnetic structure as in panel (k) of Table [S2|is already included in this candidate set; this structure belongs to the
F;{ irrep and corresponds to MSG R3m (No. 166.97).

More generally, as demonstrated in the Benchmark section below, the majority of experimental magnetic structure in the MAGNDATA
database are captured by our irrep basis-vector strategy. Consequently, with sufficiently accurate total-energy calculations, the correct
magnetic structure can be identified by energy ranking within these compact candidate sets.

R3m
166.97

166.101

FIG. S1. Symmetry-compatible MSGs for Mn3GaN. Maximal-symmetry candidate MSGs associated with the irreducible representations '} and
T,

B. First-principles total-energy screening for the magnetic structure

Based on the finite number of initial states selected by our irrep basis-vector strategy, first-principles total-energy calculations were
then performed among these well-selected structures using the Vienna Ab initio Simulation Package (VASP) [[12| [13]], employing a
spin-polarized GGA + SOC + U approach. The Coulomb interaction parameters U and Hund J were taken as the averaged values
recommended for transition-metal elements based on the linear-response scheme [[14]. The k-mesh of the Brillouinzone is set by 60/a
along each direction, where a denotes the length of the lattice constant in A.

For Mn3sGaN, U and J were setto U = 4.8 eV and J = 0.7eV. A 17 x 17 x 17 k-point mesh was employed for the first-principles
calculations. By comparing the total energies of the 11 candidate magnetic configurations listed in Table [S2] we identify the magnetic
structure of Mn3GaN as the one shown in panel (k), which belongs to the I'; (3) irrep in Eq. (3) and corresponds to the MSG R3m
(No. 166.97), consistent with the experimentally reported ground state [3]].



TABLE S2. Candidate magnetic structures for MnzGaN, generated using our irreducible-representation basis-vector strategy. For each configuration,
we list the magnetic structure, the associated irreducible representation, MSG and the magnetic moment direction of the Mn atom at (%, %, 0), which

d

is chosen as a representative site to visualize the noncollinear nature of different magnetic configurations.
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II. DETAILS OF BENCHMARK TESTING USING THE MAGNDATA DATABASE

The discrepancies between the magnetic structure obtained from our irrep basis-vector strategy and the experimentally reported
magnetic structures originate from two distinct factors: (1) the experimental magnetic structure is not included in the set of our ini-
tial candidate magnetic configurations. This limitation is intrinsic to our irrep basis-vector strategy, arising from our “all possible
high-symmetry crystallographic directions compatible with the corresponding irrep” strategy used to address the presence of repeated
irreducible representations (i.e., n; > 1 in Eq. (I)); (2) the experimental magnetic structure is included in the initial input set, but
first-principles total-energy calculations fail to identify it as the lowest-energy state. The latter issue is, in principle, addressable through
enhanced computational resources and more efficient algorithms.

In the following, we benchmark these two aspects separately by systematically examining experimentally established magnetic struc-
tures documented in the MAGNDATA database [15].

A. Accuracy of our Strategy for Selecting Input Magnetic Structures

We restrict our analysis to stoichiometric materials with fewer than 40 atoms per unit cell and a zero propagation vector (q = 0).
Only materials that explicitly contain transition-metal ions are considered, while lanthanoid and actinoid ions are excluded due to the
challenges in accurately described within standard density functional theory [16]. These criteria reduce the MAGNDATA dataset to 328
materials, which serve as benchmark cases for evaluating our irrep basis-vector strategy.

Among these 328 materials, 26 entries do not satisfy the criteria for continuous magnetic phase transitions considered in this work,
as they cannot be characterized by a single irreducible representation of the crystallographic space group, which possibly due to the
structural phase transitions, magnetoelastic coupling, etc. Detailed information on these 26 magnetic materials is provided in Table [S3]
The remaining 302 materials therefore fall within the applicability range of our irrep basis-vector strategy.

We first analyze the magnetic structure of these 302 materials as reported in MAGNDATA. Among them, the experimental magnetic
structure of 76 materials correspond to a one-dimensional irreducible representation appearing only once, i.e., the case with j = 1 and
n; = 1in Eq. (I), as listed in Table [S4] In this situation, the associated basis vectors of this irrep are uniquely fixed by symmetry,
and consequently, the magnetic structure is uniquely determined without additional constraints. These cases therefore admit no any
ambiguity and are fully captured by our framework by construction, namely, the magnetic structures of these materials are included in
our initial magnetic configuration set.

We now turn to examine the ambiguity associated with multidimensional irreducible representations (i.e., cases with n; = 1 and
j > 1in Eq. (I)). For such cases, the order parameter within the irrep space is not uniquely determined, corresponding to different
MSGs, giving rise to an intrinsic ambiguity in the magnetic configurations. Among the remaining 226 materials in our benchmark
set, 12 fall into this category, as summarized in Table[S3] To resolve this ambiguity, our irrep basis-vector strategy adopts a maximal-
symmetry criterion: instead of attempting to determine the order-parameter direction by explicitly minimizing higher-order Landau
free-energy terms, we retain the magnetic structures associated with maximal symmetry magnetic subgroups compatible with the given
multidimensional irrep. Remarkably, without exception, the experimentally reported magnetic structure of all 12 materials are consistent
with this maximal magnetic subgroup scenario. This benchmark therefore demonstrates that the maximal-symmetry criterion resolves
the ambiguity associated with multidimensional irreducible representations (j > 1) with 100% success for all materials examined —
meaning the corresponding magnetic structures are also successfully contained within our set of initial magnetic configurations.

We then turn to the ambiguity arising from repeated irreducible representations (n; > 1). Among the remaining 214 materials,
magnetic moments deviate from high-symmetry directions in 49 materials, which fall outside the scope of our irrep basis-vector strategy,
as summarized in Table The remaining 165 cases exhibit magnetic moments aligned along high-symmetry directions and are
therefore successfully captured by our irrep basis-vector strategy, as listed in Table

Consequently, for 253 out of the 302 benchmark materials (83.8%), the experimentally reported magnetic structure fall within the
very limited (~20) candidate set generated by our irrep basis-vector strategy.



TABLE S3. A detailed list of 26 magnetic structures incompatible with a continuous phase transition is provided, including the MAGNDATA labels,
chemical formulas, crystallographic space groups, magnetic space groups, and irreducible representations of the crystallographic space group. Material
names are followed by their corresponding labels (in parentheses) from the MAGNDATA database [15].

Materials Crystallographic space group Magnetic space group Irreps
Fe.O5 (0.999) [17] Cmem (No.63) Cm’c2] (No.36.174) T5,T;
Fe4O5 (0.1000) [17] Cmcem (No.63) P2} (No.4.9) | A
BaFe>Sey4 (0.1024)[18] I4/m (No.87) C2' (No.5.15) [0 I e
MnjSiaTes (0.1026)[19] P31c (No.163) C2'/c (No.15.89)  T3,TF
LuFe4Ge: (0.140)[20] P4, /mnm (No.136) Pn/n'm’ (No0.58.399) T, T's
LiFePOy (0.152)[21]] Pnma (No.62) P2:/c (No.14.78) T,,T;
CaMnGe20g (0.155) [22]  C2/c (No.15) P1’ (No.2.6) ;. Ty
SrMn(VO4)(OH) (0.165)[23]] P212121 (No.19) P2; (No.4.7) I, T3
FePOy (0.17) [24] Pnma (No.62) P2:2:2; (No.19.25) Ty, I7
Co4Nb0yg (0.196) [23] P3cl (No.165) C2/c (No.15.88) ry, Ty
Mn;3Ge (0.203)[26]] P63/mmc (No.194) C2'/m’ (No.12.62) T&, T
RbMnF4 (0.329)[27] P2, /a (No.14) P1 (No.2.4) Iy, Ty
LiCoPOy (0.384)[28] Pnma (No.62) P2{/c(No.1477) T3,
LiCoPOy4 (0.385)[29] Pnma (No.62) P2:/c (No.14.78) T,,T;
YMnOs (0.44)[30] P63cm (No.185) P65 (No.173.131) T3, Ty
LaoNiOy4 (0.45)[31] P4, /nem (No.138) Pdd'n (No.56.369) T'F, T
Cr2Ss (0.5)[32] R3 (No.148) P1 (No.2.4) ryTs, T
NaCrSiz2 O (0.504)[33] C2/c¢ (No.15) P1’ (No.2.6) ;. T
CaMn2Sb, (0.523)[34] P3m1 (No.164) P1’ (No.2.6) |
CaMnGe (0.601)[35] P4/nmm (No.129) P2;/m' (No.11.53) T ,T;
CaMnGe (0.602)[35] P4/nmm (No.129) P2;/m' (No.11.53) T;,,Ty
Mn3Ga (0.641)[36] I4/mmm (No.139) C2'/m’ (No.12.62) TF, T
YVO3 (0.788)[37] P2;/b11 (No.14) P1 (No.2.4) | N S
NbMnP (0.803) [38] Pnma (No.62) Pm/n2} (No.31.125) T, T,
Fe2aWOg (0.812) [39] Pben (No.60) Pn/c2’ (No.30.113)  T3,T5
FeSb,04 (0.97) [40] P4, /mbc (No.135) Pmc2; (No.26.66) TF, Ty

TABLE S4. Table of 76 materials with experimental magnetic structure corresponding to a one-dimensional irreducible representation appearing only
once [j=1, n;=1 in Eq. ]. Material names are followed by their corresponding labels (in parentheses) from the MAGNDATA database [15].

Materials

AlFesB2 (0.414)
BaMn2Ass (0.18)
BaMn, P, (0464—)
BiaCuO4 (0.694)
CaMnSi (0.599)
CoTaySes (0.1036)
Fe2TeOg (0.142)

BaQMngstOQ (0.471)
BaanBiQ (089)
BaMn»Sbo (0470)
CaMn2Ge: (0.603)

CaMnSi (0.600)
Cr203 (0.59)

BazMnSi2O7 (0.229)
BaMnyGes (0.605)
BaMnSbs (0.611)
CaMn2Ge: (0.604)
CoF5 (0.178)
CrNb4Ss (0.708)
Fe2TeOg (0.960) FeCOs3 (0.116)
KMnBi (0.618) KMnF3 (0.433) KMnSb (0.617)
KRuOy4 (0.285) Laz03MnaSe2 (0.1091) LazO3MnaSe2 (0.1092)
LaBaMn2Og (0.737) LaBaMn2Og (0.738) LaCrOs (0.416)
LaMn3Siz (0.498) LaMnAsO (0.619) LaMnAsO (0.624)
LaMnSi2 (0.778) LaMnSiz (0.779) LaMnSiz (0.780)
LiCoPO4 (0.383) LiFesF¢ (0.501) LiFePO4 (0.95)

MnF; (0.15) MnGeOs3 (0.125) MnTe; (0.20)
NaMnAs (0.630) NaMnBi (0.634) NaMnBi (0.635)
NaMnP (0.627) NaMnP (0.628) NaMnSb (0.631)

NiCrO4 (0.896)
RuO; (0.607)
SrMnBis (0.73)

NiS5 (0.150)
SI‘Q MH3A5202 (02 1 2)
SrMnSbs, (0.767)

PbNiO; (0.21)
SI‘4F6401 1 (0401)
YMnOs3 (0.6)

BaCraAss (0.365)
BaMn2Ge: (0.606)
Bi2CuOy4 (0.348)
CaMnBi; (0.72)
CoF3 (0.334)
CrSb (0.528)
KFeSes (0.637)
KOsO4 (0.284)
LazO3Mn2Ses (0.1093)
LaanSiz (0472)
LaMnSbO (0.667)
LiCoPOy4 (0.193)
MgMnOs (0.277)
NaMnAs (0.629)
NaMnP (0.626)
NaMnSb (0.632)
RbFeSe, (0.638)
SrCraAss (0.364)

[Na(OH)2]3Mn(NCS)3 (0.1078)




TABLE S5. Table of 12 materials with multidimensional irreducible representations appearing only once [n; = 1 and j > 1 in Eq. (T)]. All of their

experimental magnetic structures fall in the scope of our irrep basis-vector strategy. Material names are followed by their corresponding labels (in
parentheses) from the MAGNDATA database [15].

Materials
CaMn2Sbs (0.92) MnzAu (0.1081) MnzAu (0.639) MnzAu (0.640)
Mn3GaN (0.177) MnsZnN (0.273) MnNbySs (0.709) MnPtGa (0.395)
MnTasSs (0.711)  MnTe (0.800) SrMnaAss (0.482) VNb3Se (0.712)

TABLE S6. Table of 49 materials cannot be described by our method due to deviations of magnetic moments from high-symmetry directions, corre-

spondng to the case when irreducible representations appeared multiple times [n; > 1 in Eq. (I)] . Material names are followed by their corresponding
labels (in parentheses) from the MAGNDATA database [15].

Materials
BaFe,Se20 (0.988) BaMnFeF~ (0.577)
Co02Si04 (0.218) Co2Si04 (0.219)
CoFePOs5 (0.262) CoS0Oy4 (0.571)
CSQCU3SHF12 (0506) CSMHQFG (0.726)
Fe2SeO (0.1061) Fe2SiO4 (0.1072)
GaV4Ss (0.756) KMnF, (0.328)
Mn2GeOy4 (0.102)  Mn2SiO4 (0.220) Mn3CoGe (0.900) Mn;sIrGe (0.899)
Mn3RhGe (0.1005) Mn3sSns (0.663) MnNb2Og (0.819) MnPtGa (0.396)

MnV204 (0.64)  RbRuOy4 (0.924) SrCo(VO4)(OH) (0.287) SrFe»S20 (0.762)
Y>MnCoOg (0.164)  YFesGes (0.27)  ZrCozGesOrs (0.314)

AggRuO4 (0918)
CaFe507 (0.357)
C04Tas09 (0.511)
CraFs5 (0.576)
Fe(N(CN3))2 (0.132)
FeaWOg (0810)
Mn2GeOy4 (0.101)
Mn3IrSi (0.898)
MnTazO¢ (0.818)
SrFe»Se20 (0.761)

CasMnReOg (0.204)
Co4Nb2Og (0.197)
CoS04 (0.96)
Cu2(0OD)3Cl (0.295)
Fe2Si0O4 (0.221)
LasColrOg (0.375)

CazRuOy (0.398)
Co4Nby 0y (0.529)
CoSe205 (0.119)
Cu2080; (0.612)
Fea WO (0.809)
LiNiPO4 (0.88)

TABLE S7. Table of 165 materials with experimental magnetic moments aligned along high-symmetry directions and compatible with our irrep basis-

vector strategy, in the presence of repeated irreducible representations [n; > 1, in Eq. (I)]. Material names are followed by their corresponding labels
(in parentheses) from the MAGNDATA database [15].

Materials

BaxCoGe207 (0.56)
BaNi2P208 (0.215)
CaxMnGaOs (0.825)
CaFe,Alg (0.236)
C02M0308 (0338)
COSCQO5 (0.161)
CryTeOg (076)
CsMnF4 (0.327)
FesMos0s (0.331)
Fe2Si04 (0.1071)
Fe3(PO4)2(OH)2 (0.392)
FeFs (0.335)
GaFeO3 (0.38)
KMnF; (0.432)
LaMnOs (0.1)
LiCrGe»0g (0.217)
LiFeP20O7 (0.83)
LuCrO3 (0.1068)
MnyFeReOg (0.541)
Mn3AIN (0.276)
Mnslr (0.108)
Mns3Sn2 (0.662)
MH4T21209 (0526)
MnGeOs3 (0.312)
MnPSes (0.524)
MnTiOs (0.50)
NiCO3 (0.113)
RbFexFs (0.192)
SroCoTeOg (0.301)
SroaMnTeOg (0.936)
SrMnOs (0.1018)
V2WOg (0.966)
YCrOj3 (0.947)

BazNiRu20y (0.748)
Bi2CuOy4 (0.695)
CazNiOsOg (0.796)
CaFe50~ (0.358)
Co3Sn2S2 (0.860)
Cr2CoAl (0.1073)
Cr2TeOg (0.959)
CuFePOs (0.260)
F6203 (0.299)
FeaWOg (0.811)
FegFg(HQO)Q (0582)
FeF; (0.581)
InCrOs (0.308)
LasLiRuOg (0.148)
LaMnOs (0.642)
LiCrGe2Og (0.961)
LiFeSi2O¢ (0.28)
LuCrWOg (0.1082)
anMOgOg (0333)
Mn3zAs2 (0512)
Mnj3IrGe (0.1006)
Mn3Ti2Te6 (0176)
MII5G83 (0286)
MnLaMnSbOg (0.234)
MnPd; (0.798)
Na>BaCo(VO.4)2 (0.266)
NiCr204 (0.4)
RbFeS- (0.636)
SroCoTeOg (0.937)
SraNiTeOg (0.934)
SrMnOs3 (0.1019)
Y2CU205 (0,24])
YNi4Si (0.374)

BaCrFs5 (0.303)
BiCrOs (0.138)

CaCuszFe2Sb2012 (0.672)

CalrOs (0.79)
Co3Sn2S2 (0.861)
Cra2MoOg (0.1023)
CraWOg (0144)

CuFeS;2 (0.802)
Fe205 (0.300)
FeaWOs (0.813)
FesNbyOyg (0.441)
FeOHSO4 (0.760)
KQRGIG (0434)
LaBaMn2Os (0.735)
LizCO(SO4)2 (0.12])
LiCrGe,Og (0.962)
LiMngSng (0.699)
LuFeO3 (0.117)
Mn2Sb (0.855)
MnsAs (0.279)
Mnj3Pt (0.109)
MnyN (0.274)
MnCOj3 (0.115)
MnNb2Og (0815)
MnSiN3 (0.1066)

NaCrGe,0g (0.297)
NiCr204 (0.895)
ScCrO3 (0.307)

SI‘QFGQOE, (01084)

Sr2ScO0s0¢ (0.917)
SrRuOs (0.732)

YBaMn2Os (0.739)
YRuOs3 (0.513)

BaCuF, (0.191)
CaQF6205 (01080)
CaFe204 (0.968)
CaMnGe20g (0.156)
C04Nb209 (0111)
Cr203 (0.110)
CraWOg (0.75)
CuMnAs (0.222)
Fe203-alpha (0.65)
FeaWOg (0.814)
Fe4NbyOyg (0.443)
FeOOH (0.399)
K2Rels (0.553) KFeS, (0.633)
LaCrO; (0.323) LaCrOs (0.417)
LizMn(SO4)2 (0.122) LizNi(SOy4)2 (0.714)
LiCrGe2Og¢ (0.963)  LiCrGe2Os¢ (0.964)
LiMnPO4 (0.24) LiMnPO4 (0.382)
LuVOs3 (0.984) Mn(N(CN32))2 (0.131)

BaFe2S20 (0.987)
CasFeOsOg (0.682)
CaFe204 (0.969)
Co2Mo305 (0.332)
CoCO3 (0.114)
Cr2TeOg (0.143)
CrSbSes (0.834)
CuMnAs (0.881)
FeoPOj5 (0.263)
Feg(PO4)2 (0264)
FeBO3 (0.112)
FeSO4F (0.128)

Mn2SeOsFs (0.755)  MnsAIN (0.275)
Mn3As (0.280) MnsGe (0.377)
MnsSn (0.199) MnsSn (0.200)

Mn4Nb209 (0507)
MnCoGe (0.445)
MnPS3 (0.163)
MnTaz 06 (0.816)
NaMnFeFg (0.310)
NiF2 (0.36)
ScMnOs (0.7)
SraLuRuOg (0.420)
Sr2YRuOg (0.795)
T13FCQS4 (0801)
YCos (0.859)
YVO3 (0.787)

MH4T3209 (0.477)
MnGeN: (0.1065)
MnPSes (0.180)
MnTiOs3 (0.19)
NaOsOs3 (0.25)
NiFePOs (0.261)
SraCo0OsOg (0.210)
SroMnGaOs (0.823)
Sr4Fe 041 (0.402)
TICrO3 (0.309)
YCrOs (0.586)
ZrMn2Ge4 012 (0.315)
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For these 253 materials whose magnetic structures are included in the initial set of magnetic configurations from our irrep basis-vector
strategy, the first-principles total-energy calculations were performed, using the Vienna ab initio Simulation Package (VASP) 12} [13].
The calculations employ a spin-polarized GGA + SOC + U approach. The on-site Coulomb interaction parameters U and J are chosen
as the averaged values recommended for transition-metal elements based on the linear-response scheme [[14]. We further verify that
reasonable variations of U within physically relevant ranges do not alter the predicted magnetic structure.

Our DFT calculations successfully reproduce 198 out of 253 magnetic structures, yielding a total accuracy of 78.2%, as summarized

in Table

TABLE S8. Table of first-principles benchmark results based on well-selected input structures. Among the 253 materials subjected to first-principles
calculations, the magnetic structure obtained from DFT agree with experimental results in 198 cases, whereas deviations from experimental results are

found in the remaining 55 cases, which may arise from the intrinsic limitations of DFT. Material names are followed by their corresponding labels (in
parentheses) from the MAGNDATA database[[15].

Materials

Our framework
successfully
predict the
experimental
magnetic
ground states
for these
materials

AlFe;B; (0.414)
BaCrFs5 (0.303)
BaMn,Ge: (0.605)
BaNigP208 (0215)
CazxFe2 05 (0.1080)
CalrO; (0.79)
CaMnGe20Os (0.156)
Co3Sn2S2 (0.860)
CoF3 (0.334)
Cr2TeOs (0.143)
CrSb (0.528)
CuMnAs (0.881)
FeTeOg (0.142)
FeBOj3 (0.112)
FeOOH (0.399)
KoRels (0.553)
KMnF; (0.433)

LaCrOs (0.416)
LaMnAsO (0.624)
LiCoPOy4 (0.193)
LiMngSne (0.699)
Mn(N(CN2))2 (0.131)

Mn2Sb (0.855)
Mn3Sn (0.199)
Ml’l4Nb209 (0507)
MnF; (0.15)
MnNb2Og (0.815)
MnPd; (0.798)
MnTe: (0.20)
NaMnAs (0.629)
NaMnP (0.626)
NaOsOs3 (0.25)

NiFePOs (0.261)

RbFeSe: (0.638)
SraLuRuOg (0.420)
SraYRuOg (0.795)

SrMnBi. (0.73)

V2WOs (0.966)

YVOs; (0.787)

Ba,CoGe;07 (0.56)
BaCuF4 (0.191)
BaMn,Ge; (0.606)
Bi2CuOy4 (0.348)
CaFeOsOg (0.682)
CaMn»Ge: (0.603)
CaMnSi (0.599)
Co3Sn2S3 (0.861)
CoSe205 (0.161)
Cr2TeOg (0.76)
CrSbSes (0.834)
F€2M0308 (0331)
Fe2TeOg (0.960)
FeCOs3 (0.116)
FeSO4F (0.128)
KFeS (0.633)
KMnSb (0.617)

Laz03MnsSes (0.1092) LasO3MnaSes (0.1093)

LaCrOs (0.417)
LaMnSbO (0.667)
LiCoPOy4 (0.383)
LiMnPOy4 (0.24)
MnzAu (0.1081)
MngzAsz (05]2)

Mnj3Sn (0.200)

MH4T3209 (0.477)
MnGeN; (0.1065)
MnNb4Ss (0.709)
MnSiN: (0.1066)

MnTiOs3 (0.19)
NaMnAs (0.630)
NaMnP (0.627)
NiCOs (0.113)

NiS2 (0.150)

RuO3 (0.607)

SraMnGaOs (0.823)
Sr4Fe4 011 (0.401)
SrMnO3 (0.1018)
VNb3Se (0.712)

ZtMn2Ge4O12 (0.315) [Na(OH)2]3sMn(NCS); (0.1078)

Ba;MnSiz 07 (0.229)
BaFe2S20 (0.987)
BaMnng (0464)
Bi2CuOy4 (0.694)

CazNiOsOg (0.796)
CaMn,Ges (0.604)
CaMnSi (0.600)
Co4Nb20Og (0.111)
CoTaySes (0.1036)
Cr2TeOg (0.959)
CuFePOs (0.260)
Fe,0s3-alpha (0.65)
FeaWOg (0.814)
FeF3 (0.335)
GaFeOs3 (0.38)
KFeSes (0.637)
KOsOy4 (0.284)
LaBaMn2Og (0.737)
LaMn3Sis (0472)

Li>Co(SO4)2 (0.121)

LiFesFg (0.501)
LiMnPO, (0.382)
MnzAu (0.639)
MnsGaN (0.177)
Mn;TizTeg (0.176)
MI]4T&209 (0526)
MnGeOs3 (0.125)
MnPS3 (0.163)
MnTa2Os (0.816)
MnTiO; (0.50)
NaMnBi (0.634)
NaMnP (0.628)
NiCr204 (04)
PbNiO3 (0.21)
ScCrO3 (0.307)
SroMnTeOg (0.936)
SF4FC4011 (0.402)
SrMnOs (0.1019)
Y2CU205 (0.241)

BasNiRuz0g (0.748)
BaMn2Ass (0.18)
BaMn,Sb, (0.470)
Bi>CuOy4 (0.695)

CaCugFe2$b2012 (0672)
CaMn2Sbs (0.92)
COQMOgOg (0332)
CoCO3 (0.114)
Cr203 (0.1 10)
CraWOg (0 144)
CuFeS- (0.802)
Fe>POs (0.263)
Fe3(PO4)2(0OH)2 (0.392)
FeF3 (0.581)
InCrOs3 (0.308)
KMnBi (0.618)
KRuOy4 (0.285)
LaBaMn2Og (0.738)
LaMn3Si2 (0.498)
LioMn(SO4)2 (0.122)
LiFeP>0O~, (083)
LuCrOs (0.1068)
MnsAu (0.640)
Mn3Ge (0.377)
Mn3ZnN (0.273)
Mn;5Ges (0286)
MnGeOs3 (0.312)
MnPSes (0.180)
MnTa458 (071 ])
NazBaCo(VO.)2(0.266)
NaMnBi (0.635)
NaMnSb (0.631)
NiCrO4 (0.896)
RbFe,Fg (0.192)
SroCoTeOg (0.301)
Sra2NiTeOg (0.934)
SrCrzAss (0.364)
SrRuO3 (0.732)
YCrO3 (0.586)

BaCrzAs3 (0.365)
BaMn2Bi, (089)
BaMnSb. (0.611)
BiCrO3 (0.138)
CaFe507 (0.358)
CaMnBis (0.72)
COQMOgOg (0338)
CoF; (0.178)
Crs03 (059)
CraWOg (0.75)
CuMnAs (0.222)
Fe2Si04 (0.1071)
Fe3FS(H20)2 (0582)
FeOHSO4 (0.760)
KQR@IG (0434)
KMnF;3 (0.432)
LazLiRuOg (0.148)
LaCrOs; (0.323)
LaMnAsO (0.619)
Li2Ni(SO4)2 (0.714)
LiFePO4 (0.95)
LuCrWOg (0.1082)
MnsFeReOg (0.541)
Mngzlr (0.108)
MnyN (0.274)
MnCOs3 (0.115)

MnLaMnSbOg (0.234)

MnPSes (0.524)
MnTe (0.800)

NaCrGe2Og (0.297)

NaMnFeFg (0.310)
NaMnSb (0.632)
NiF2 (0.36)
RbFeS; (0.636)

Sr2CoTeOg (0.937)
Sr2Sc0s0g (0.917)

SrMn2Asz (0.482)
TICrO3 (0.309)
YCrO3z (0.947)

Our framework
failed to
identify the
experimental
magnetic
ground state
for these
materials

BazMn3Sb205 (0.471)
Cr2CoAl (0.1073)
Fe203 (0.300)
Fe4NboOyg (0.443)
LaMnSis (0.778)
LiCrGe2Og (0.962)
LuVOs3 (0.984)
Mn3AIN (0.276)
Mn38n2 (0662)
Sr2Co0s0¢ (0.210)

YBaMnOs (0.739)

CazMnGaOs5 (0.825)
CraMoOg (0.1023)
FeaWOg (0.811)

La>03MnaSes (0.1091)

LaMnSiz (0.779)
LiCrGe2O¢ (0.963)
MgMnOs (0.277)
MnsAs (0.279)
MnCoGe (0.445)
SraFe205 (0.1084)
YCos (0.859)

CaFe204 (0.968)
CrNb4Sg (0.708)
FeoWOg (0.813)
LaBaMn2Os (0.735)
LaMnSi2 (0.780)
LiCrGe20O¢ (0.964)
MIlQMOgOg (0333)
Mn3zAs (0.280)
MnPtGa (0.395)
Sr2Mn3A5202 (0212)
YMnO3 (0.6)

CaFe204 (0.969)
CsMnF, (0.327)
Fe3(PO4)2 (0.264)
LaMnOs3 (0.1)
LiCrGe2Og (0.217)
LiFeSi»O¢ (0.28)
MHQSCO;;FQ (0755)
Mns3IrGe (0.1006)
NiCr204 (0.895)
SrMnSba (0.767)
YNisSi (0.374)

CaFe4Alg (0.236)
Fe203 (0299)

F64Nb209 (0.44 1 )

LaMnOj; (0.642)

LiCrGe2Og (0.961)

LuFeO3 (0.117)
MnsAIN (0.275)
MnsPt (0.109)
ScMnOj3 (0.7)

TlzFe2S4 (0.801)

YRuO3 (0.513)
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III. MAGNETIC MATERIALS DATABASE
A. Statistics of magnetic materials

We applied our framework to the Inorganic Crystal Structure Database (ICSD) [41]. After excluding entries with fractional site
occupancies, we focus on the materials with fewer than 30 atoms in the unit cell and exclude lanthanoids and actinoids due to the
challenges in accurately described within standard density functional theory [16]. To limit the computational cost at this stage, we
consider the magnetic structures with a propagation vector q = 0, and performed systematic high-throughput first-principles calculations
to determine the magnetic structure of 8,422 transition-metal compounds. Within this well-defined scope, our workflow identified 5,516
materials as non-magnetic. The remaining 2,906 magnetic materials were compiled into a magnetic structure database. Calculations for
materials exceeding 30 atoms per unit cell are currently in progress. The magnetic structure, electronic band structures, and associated
information of topological magnetic materials is available at https://magdatabase.nju.edu.cn, which is continuously updated.
The corresponding magCIF files are also available for download on the website for user access.

This database captures a broad diversity of magnetic configurations. From the viewpoint of magnetic classification, 1,449 materials
exhibit ferromagnetic (FM) ordering, and 338 materials are classified as ferrimagnetic (FiM). 1,119 compounds exhibit antiferromag-
netic (AFM) order with vanishing net magnetization, including 392 altermagnets. Ferromagnetic materials, collinear ferrimagnetic
materials, non-collinear ferrimagnetic materials, collinear antiferromagnetic materials, non-collinear antiferromagnetic materials, and

altermagnetic materials are in Table [SO}{S31] [S36}{S371 [S38}{S47 [S48}{S49} respectively.

49. 86% ‘(

FIG. S2. Magnetic and topological classification of our magnetic structure database. (a) Statistics of magnetic ground-state classification.Among
the 2,906 identified magnetic materials, 49.86% exhibit ferromagnetic (FM) ordering, 11.63% are ferrimagnetic (FiM), and the remaining 38.51% are
antiferromagnetic (AFM).The FiM materials are further classified into 7.67% collinear (Col) and 3.96% noncollinear (NoC) states according to the
relative orientation of magnetic moments.Within the AFM materials, 21.54% exhibit collinear (Col) order, 3.48% exhibit noncollinear (NoC) order,
and 13.49% are classified as altermagnets (Alter).

__AFM (Col)
~21.54%

~_AFM (NoC)
T 3.48%

/___ AFM (Alter)
13.49%

FiM (NoC)
3.96%

FiM (Col)
7.67%


https://magdatabase.nju.edu.cn

12
B. Ferromagnetic materials

The relevant information for the ferromagnetic materials is summarized in Table [SOS3T] including their chemical formula, space
group, magnetic space group, band gap and corresponding irreducible representations of crystallographic space group.

TABLE S9. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.
number Chemical formula and Gap (e rrep
icsd_079879 AgBisFi2 24 0.80 7

icsd_065186 AgF12Sb; 24 0.90 g
icsd 051505 AgFsSn 2.4 0.71 ry
icsd_051506 AgFeTi 24 0.11 rr

icsd_063058  As2CuNayOg
icsd_018115 AsoCuOgZng
icsd_062544 AuCuF5
icsd_174291 BasBilrOg
icsd_174140 BasIrLaOg
icsd_037027 BazLaOgRu
icsd_246513 BaMn2OgY
icsd_424465 Bri10CoYs
icsd 423462 BrsW
icsd_172335 CoCuFg06S2
icsd_099499  CgCuFeK2Ng
icsd_171007 Ca2C12Cu010Te4
icsd 249777 Cd3CuOgP2
icsd_074682 Cl120sTes
icsd_068656 Cli2ReTeo
icsd_066023 Cl12T€4W2
icsd_084620 ClsMo
icsd_078789 ClgISes W
icsd_ 415768 ClsNWy,
icsd_099580 C02N3606
icsd_ 424841 Col10Ys
icsd_092852 CoLi2OgWs
icsd_062676 CrNas Oy
icsd_050444 Cs4CuO7Siz

24 2.41 ry
2.4 2.17 ry
24 1.89 ry
24 0.40 ry
2.4 0.33 ry
2.4 1.19 ry
2.4 0.00 ry
2.4 0.01 ry
2.4 0.25 ry
2.4 2.19 ry
2.4 .11 ry
2.4 2.06 ry
2.4 221 ry
24 0.67 ry
2.4 0.82 ry
2.4 0.08 ry
2.4 0.43 ry
2.4 0.36 ry
2.4 0.43 ry
2.4 1.98 r
24 0.00 ry
2.4 2.92 ry
2.4 1.16 ry
24 2.02 ry

(SIS PSS NS RN O I NS RN NS I (O 2 (O \O T \S T (ST (ST (ST (S T (S I NS RN NS I (O J5 (O 5 (O 2 (O I8 (O T \S T (ST (ST ST (S I (O 2 (O I O I8 (O I8 (O I \O I (O I (ST (ST (ST (S 2 (S 2 NS I O I8 (O 20 O I (O 8 (O I8 (O I \S T (ST (ST (ST (S 2 S 2 S I NG I (O I O I \O 2 \O I (O T (ST (ST (S 3 )
[\
N

icsd 409506  CsgNiOsSi2 24 1.92 ry
icsd 078869  CuF1;NaZrs 2.4 3.80 ry
icsd_064660 CuFsPt 2.4 1.71 R
icsd_036514 CuFsSn 24 3.37 ry
icsd_030117 CuFeZr . 3.49 ry
icsd_200533 CuFNbO3 24 2.35 ry
icsd 085404  CuKgOsSi2 24 1.96 ry
icsd 092854  CuLi2OsW> 24 2.03 ry
icsd 002896  CuOgS2Tlo 24 1.13 ry
icsd 028151 CuOg V2 2.4 1.63 ry
icsd 085405  CuO7Rb4Sia 24 2.09 ry
icsd 411522 F12MnSby 2.4 3.69 ry
icsd_171656 FsO2Rh 24 0.00 ry
icsd_059585 FeNa, 0, 2.4 0.59 ry
icsd_184601 FLiO4PV 2.4 2.03 ry
icsd 068184 H2CuOsS 2.4 2.07 R
icsd 039887  HoCuOsSe 24 2.33 ry
icsd_069994 H>05SeV 24 2.39 ry
icsd 156225 H4CaoMnO1oP> 2.4 422 ry
icsd 098686 H4CoK2010Se> 24 3.74 ry
icsd_098683 H4CoNaxO10Se2 24 3.54 ry
icsd 087958  H4FeK2010S2 24 3.99 ry
icsd 096783 HiK2MnO10Se> 24 3.25 ry
icsd_098684 H4Na»NiO1oSe2 24 3.44 ry
icsd 072461  HgCuN4O4 2.4 1.39 ry
icsd 280299  HsCdClsCuOy 24 1.59 ry
icsd 080430  KMnOsSe 24 1.43 ry
icsd_077829 LaSe 2.4 0.00 ry
icsd_ 092853  LizNiOsW2 2.4 2.90 ry
icsd-189335  MoOgSroTi 2.4 0.00 ry
icsd 260257  NiO10Te2V2 2.4 2.00 ry
icsd_001501 02V 2.4 0.00 ry
icsd 415445 05PSnV 2.4 1.10 ry
icsd 099699  BaMn2OgY 3.3 0.00 Ty
icsd_670113 CuFO, 4.7 0.74 Iy
icsd_093022 0,P2V 49 1.69 I
icsd 068143  AgP2SesV 5.13 0.39 Iy
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TABLE S10. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.
number Chemical formula and Gap (eV) Trrep

1csd_075180 AsyFeLiOr 5 5.13 2.54 T
icsd 084683  B2BaCuOs 5 5.15 2.22 >
icsd_046003 CoOg V> 5 5.15 2.28 T
icsd_260893 CrCsP»S7 5 5.15 1.68 >
icsd 091754 CrKP>S7 5 5.15 1.70 >
icsd_059910 CsP2S7V 5 5.15 1.54 T
icsd_021067 CuOg V> 5 5.13 1.25 I
icsd 039871  HCsMnO1oP5 5 5.15 1.13 >
icsd_091756 KP>S7V 5 5.15 1.50 I
icsd_073782 P2RbS7V 5 5.15 1.52 T
icsd_068713 S2V 5 5.13 0.00 I
icsd_168320 BiFeO; 8 8.34 1.49 >
icsd_095439 Ca2Co03 8 8.34 0.00 I
icsd_006179 CCuOs 8 8.34 0.00 I
icsd_095440 Co0, 8 8.34 1.37 I
icsd_023476 CrNbsSey 8 8.34 0.00 >
icsd_169981 HNiO» 8 8.32 0.00 I
icsd_645393 Nb,Se,Ti 8 8.34 0.00 Iy
icsd_645398 NbySesV 8 8.32 0.00 I
icsd 023174 CaCrFs 9 9.37 2.22 I
icsd_169098 MoO5P 9 9.37 0.12 I
icsd-150279 AuCrTe4 10 1042 0.00 ry
icsd_028909 CrOsY 10 1046 1.20 ry
icsd_001503 02V 10 1046 0.00 ry
icsd_089471 02V 10 1046 1.07 ry
icsd246090  CazMnOgSb 11 1154 0.00 ry
icsd246091  Ca;MnOgTa 11 11.54 0.00 ry
icsd_084827 CoHf>P 11 11.54 0.00 ry
icsd_018176 Co04S 1 1154 0.00 1“3
icsd 002232 Cul»06 11 1150 2.15 ry
icsd_170771  MnNaO4Rbs 11 11.54 1.91 ry
icsd-172559 AgaNiOs 12 1258 0.00 ry
icsd_670065 AgMnO, 12 1262 0.31 ry
icsd_670103 AuCuO, 12 1262 0.00 ry
icsd_670093 AuMnO» 12 1262 0.00 ry
icsd_015079 B4Mn 12 1262 0.00 ry
icsd 021055 Ba,CuFg 12 12.62 2.18 ry
icsd_174141  BaoIrLaOg 12 1258 0.38 ry
icsd_023903 BraCr 12 1262 1.08 ry
icsd_022079 Br>Cu 12 1262 0.26 ry
icsd 250692  C2CoN»S» 12 1258 1.83 ry
icsd-031320  C2N2NiS, 12 1262 1.61 ry
icsd 617514 C5CraoLusg 12 1262 0.00 ry
icsd_617562 C3Cr2Y2 12 1262 0.00 ry
icsd_160557 CaxCo03 12 1258 0.00 T
icsd_670347 CaMnO3 12 1262 0.00 ry
icsd_026667 Cl>Cu 12 1262 0.97 ry
icsd_022080 ClsCr 12 1262 2.17 ry
icsd_403035 Cl4CrLiz 12 1262 1.40 1“3
icsd_623661 Co2Ges Y3 12 1258 0.00 ry
icsd_099989 CosSeq 12 1262 0.00 ry
icsd_623472  CoGesLuy 12 1258 0.00 T
icsd_017013 CoO 12 1258 1.85 g
icsd_160556 Co0, 12 1262 1.33 ry
icsd_099894 CoO5Sr2 12 1262 0.00 ry
icsd-169194  CoOgPb,Te 12 1262 1.22 ry
icsd 077912 CoOgPbaW 12 1258 1.87 ry
icsd_188911 CoOg V2 12 1262 2.25 ry
icsd_624816  CoRh2Ses 12 1262 0.00 1“3
icsd_041746 CoSc2Siz 12 1258 0.00 ry
icsd_624999 CoSe,Siz 12 1262 0.00 ry
icsd_002371 CoSizZra 12 1258 0.00 T
icsd_014026  Cro.5NbSe2 12 1262 0.00 ry
icsd_626279 CraMnS, 12 1258 0.00 ry
icsd 626299  CraMnSeqs 12 12.62 0.00 ry
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TABLE S11. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and

corresponding irreducible representations of crystallographic space group.

numoboer emical rormula an ap (€ Irep
icsd_626640 CraS4Ti 12 1262 0.00 Iy
icsd_626896 CraTesTi 12 1262 0.00 ri*
icsd_626901 CraTesV 12 12.62 0.00 ry
icsd 016722 CrsS4 12 1262 0.00 ry
icsd_026976 CrsSeq 12 1258 0.00 T
icsd 626873 CrsTes 12 1258 0.00 g
icsd_169764 CrFsK 12 1262 1.11 ry
icsd_151873 CrFesSes 12 1258 0.00 T
icsd_004073 Crl, 12 1258 0.54 g
icsd 251654 Crl 12 12.62 0.62 ry
icsd_626521 CrPSe; 12 1258 0.00 T
icsd 626577 CrRhaSes 12 1262 0.00 ri
icsd_626579 CrRh>Tey 12 12.62 0.00 ry
icsd_075420 CrS 12 1262 0.00 ry
icsd_251718 CrSe2 12 1262 0.00 ry
icsd 072287 Cs4lIrO4 12 1262 0.58 ry
icsd_066509 Cu;Li30y4 12 1262 0.00 rs
icsd 670115 CuHgO: 12 1262 0.47 ry
icsd-174134 CuLiz0; 12 1262 0.38 ry
icsd_030379 CuMnO- 12 12.62 0.04 ry
icsd_096699 CuO, 12 1258 0.00 ry
icsd 633517 FesSesV 12 1258 0.00 r%
icsd 427606  FeLasOsSe» 12 12.62 2.31 ry
icsd_022085  H4Br2CoO» 12 1258 2.48 T
icsd_022084  H4BrzMnO> 12 1258 3.00 Iy
icsd_022082  H4Cl2CoOs 12 1258 3.16 g
icsd_015597  H4CloFeOs 12 1262 3.20 ry
icsd 015596  H4ClzMnO. 12 1258 4.07 T
icsd_009485  H4CuF;0. 12 1262 3.16 ry
icsd_260368 H4010V4 12 1258 1.07 T
icsd 047223 IrK404 12 1262 0.74 ry
icsd_016270 MnNaO> 12 1262 0.99 r§
icsd_150462 MnO; 12 1262 0.51 ry
icsd_040850 MnOg Vs 12 12.62 1.63 ry
icsd_201787 Mo2S4V 12 1262 0.00 ry
icsd_026609 NaNiO; 12 1258 0.16 g
icsd_182323 NaO.V 12 1258 1.83 ry
icsd 076548 NaSe,V 12 1262 0.29 ry
icsd 645395 Nb,SesTi 12 1262 0.00 ry
icsd_645402 NbsSesV 12 1258 0.00 ry
icsd_076670 NiO 12 1262 1.75 ry
icsd016225  NiOgSr2Te 12 1262 2.10 ry
icsd 015214 NiRhoSes 12 12.62 0.00 ry
icsd_646533 NiSe,Siz 12 1262 0.00 ry
icsd_084195 SesVs 12 1262 0.00 ry
icsd_038369 TeaVi.04 12 1258 0.00 g
icsd_653087 TesTiVa 12 1258 0.00 T
icsd 052510 Tes V3 12 1262 0.00 ry
icsd_246938 BaCoS: 13 13.69 0.00 ry
icsd_169005 CuO4sW 13 13.65 1.16 T
icsd_170685 MnO4Re 13 13.69 0.00 ry
icsd_093880 AgCuO; 14 1475 0.00 T
icsd 421461 AgFiKo 14 1479 0.98 ry
icsd_153857  Bi>MnNiOg 14 1475 0.27 T
icsd 290790  CaxCrOgSb 14 1479 1.68 ry
icsd-150696 ~ CazFeOgRe 14 1475 0.00 T
icsd 247998  CazMnOgRe 14 14.79 0.00 ry
icsd_084791 CazOgRe 14 1479 0.00 ry
icsd_092336 CaFeOs 14 1479 0.00 ry
icsd_182568  CaOgReSr: 14 1475 0.00 ry
icsd_066201 Cl4CrNay 14 1479 1.61 ry
icsd-151837  CoLazMnOg 14 1479 0.00 ry
icsd_188982  CoMnOgY> 14 1475 1.15 g
icsd_173491  CoOgReSr2 14 14.79 0.00 ry
icsd 097662  CoOgSraW 14 1479 2.10 ry
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TABLE S12. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer emical rormula an ap (€ Irep
icsd 042614 CoSbs 14 1475 0.00 T
icsd_067250 CrF4Nay 14 1479 2.06 Iy
icsd_010350 CrFeLi2 14 14.75 1.11 T
icsd_027070 CrFgNas 14 1479 3.54 ry
icsd_191374  CrMnOgY2 14 1479 0.21 Iy
icsd 290789 CrOgSbSr 14 1475 1.10 Iy
icsd_096085 CuGeOs3 14 1475 1.74 rF
icsd_062655 F4LiMn 14 1479 2.09 Iy
icsd_071455 F;MnNa 14 1479 2.31 Iy
icsd_290251 FeLiaV 14 14.75 2.69 T
icsd_066315 FgMnNaj 14 1479 1.66 Iy
icsd_026073 FeNazNi 14 1479 2.20 Iy
icsd 027347 FeNazV 14 1479 2.50 Ty
icsd 095517  FeOgSraW 14 1479 1.35 ry
icsd 237528  InaMnNiOg 14 1479 1.74 Iy
icsd 203219 LaLiMoOg 14 1479 0.51 Iy
icsd_186428  LazMnNiOg 14 14.79 0.15 ry
icsd_163761  LazMnOgV 14 1479 1.20 ry
icsd_054919 LaMnOs 14 1479 0.00 Iy
icsd 092051 LuNiO3 14 1479 0.35 s
icsd_151888  Mng.5Nig.505Y 14 1479 1.78 ry
icsd 251832 MnNiOgSc2 14 1479 1.99 Iy
icsd_192872  MnNiOgY2 14 1479 0.96 Ty
icsd 251022 MnOsSc 14 1475 0.91 rr
icsd_069801 MnOgSe> 14 1475 1.56 Iy
icsd_095948 NiO3Tl 14 1479 0.00 Iy
icsd_088043 NiOsY 14 14.79 0.23 ry
icsd_150258 LaMnOs 15 1585 0.00 rF
icsd_063230 BaS;V 20 20.34 0.00 '3
icsd_077832 S2V 20 63.464 0.19 I
icsd_016834 CuGeO3 26 51.296 0.00 s
icsd_041401 FeSs 29 29.102 0.00 s
icsd_186518 FeO,Si 31 31125 0.00 I
icsd_002257 HCrO- 31 31125 2.02 I
icsd_088640 LiO5V2 31 31.125 1.52 I
icsd_047101 MnNa;5O4 31 31.127 1.45 I
icsd_236365 MnO3Y 31 31.125 0.49 I
icsd_001898 NaOs V> 31 31.125 1.52 I
icsd_042728 CoTes 34 34159 0.00 I
icsd_042726 FeS» 34 34159 0.00 Iy
icsd_042727 FeTeo 34 34159 0.00 Iy
icsd_052692 BaSs;V 36 36.176 0.00 Iy
icsd_002596 Crl> 36 36.174 0.00 I
icsd_068459 H>CuO, 36 36.176 1.81 Iy
icsd_000284 MgO3V 36 36.174 2.78 I
icsd_617417 C>CoLu 38 38.190 0.00 I's
icsd_057007 C2CoY 38 38.189 0.00 Iy
icsd_617756 CsFeLu 38 38.191 0.00 Iy
icsd_050648 NbS, 38 38.190 0.00 I's
icsd_071339 NbSe: 42 42221 0.00 I's
icsd_670101 AgCu0, 47 47252 0.00 T
icsd 085291  BapCusLaOs 47 47252 0.00 ry
icsd_164176  BaFe205Y 47 47252 0.05 Iy
icsd_095729 NbO 47 47252 0.00 Iy
icsd_194435 BNbRu 51 51.294 0.00 ry
icsd 421074 CaxGe2Nis 51 51.295 0.00 rs
icsd_623100 Co;GalLa 51 51.296 0.00 Iy
icsd_658677 CozInY 51 51.295 0.00 Ty
icsd_190616 Co2NbSn 51 51.295 0.00 ry
icsd_071520 FeNbTes 53 53.328 0.00 Iy
icsd_015087  H4Cl>CuO; 53 53.328 2.03 Iy
icsd_083907 CrLaSbs 57  57.383 0.00 rs
icsd_610034 As2Co 58 58.398 0.00 Iy
icsd 236413 C2H2CoNy 58 58.397 2.24 Iy

icsd_172908 CoHoN4Ni 58 58.398 2.53 IV
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TABLE S13. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and

corresponding irreducible representations of crystallographic space group.

numoer emical rormula an ap (€ Irep
icsd 015467 CloCr 58  58.398 1.41 Iy
icsd_076120 CoSbo 58  58.398 0.00 Iy
icsd_042540 CoSes 58  58.397 0.00 Iy
icsd 025678 CoTe; 58  58.397 0.00 ry
icsd_155832 CrO2 58  58.398 0.00 I
icsd_041726 CrSb, 58  58.398 0.00 Iy
icsd_026756 FeS: 58  58.397 0.00 ry
icsd_025679 FeTe, 58  58.397 0.00 ry
icsd_048007 LiO2Ru 58 58.398 0.00 Iy
icsd 027092 BrCrO 59 59.409 0.90 Iy
icsd_069659 BrCrS 59 59.410 0.65 ry
icsd_010419 BrOTi 59 59.409 2.10 Iy
icsd_027010 BrOv 59 59.410 1.37 T
icsd_004086 CICrO 59 59.409 1.48 Iy
icsd_261526 CILiNTi 59 59.410 0.00 Iy
icsd_001981 clov 59 59.410 1.58 Iy
icsd 004202  CuaMgOs; 59 59.409 0.59 ry
icsd_095957 Cu203Sr 59 59.409 0.00 ry
icsd_088639 LiO5V2 59 59.409 0.35 Iy
icsd_059345 NaOsV, 59 59.409 0.47 Iy
icsd_185887 CrO; 60  60.424 0.00 IV
icsd_009496 AsMn 62 62.448 0.00 Iy
icsd_603579 BCosFe 62 62447 0.00 Ty
icsd_044339 BCos 62 62.446 0.00 ry
icsd_030449 BFe 62 62.447 0.00 ry
icsd_260757 BFes 62 62446 0.00 Iy
icsd 238293 BiMnO; 62 62.446 0.18 ry
icsd_092330 CaFeOs 62 62.446 0.00 ry
icsd_670820 CAloFe 62 62447 0.00 Iy
icsd_237732 Ca030s 62 62446 0.00 ry
icsd_164775 CaO3Rh 62 62.447 0.03 ry
icsd_088387 CdOosV 62 62.448 1.70 Iy
icsd_187138 CFe> 62 62.448 0.00 ry
icsd_670832 CFesSi 62 62.447 0.00 rs
icsd_670831 CFeNi, 62 62.446 0.00 Iy
icsd_623795 CoHfSi 62 62447 0.00 Iy
icsd_601849 CoLuSi 62 62.446 0.00 ry
icsd 049727 CoNbP 62 62446 0.00 ry
icsd_165256 CoNiSi 62 62.448 0.00 Iy
icsd_043249 CoP 62 62.448 0.00 Ty
icsd_624621 CoPSc 62 62.446 0.00 ry
icsd_624636 CoPTa 62 62446 0.00 Iy
icsd_624662 CoPW 62 62.447 0.00 T
icsd_066279 CrGaSes 62 62.448 0.87 ry
icsd_014192 CrLaOS; 62 62.446 1.14 Iy
icsd_626440 CrNiP 62 62448 0.00 Iy
icsd_196498 CrPTa 62 62.448 0.00 ry
icsd_074601 CrS5Sb 62 62447 0.88 Iy
icsd_084866 CrSbSes 62 62446 0.50 Iy
icsd_000498 CuOsSe 62 62.446 1.60 s
icsd 029338 CuO5Te 62 62.448 1.48 ry
icsd_633291 Fes$S 62 62.448 0.00 Iy
icsd 246547 IrMnSi 62 62.446 0.00 Ty
icsd 641017 IrSiTi 62 62.447 0.00 ry
icsd_016280 LaMnOs 62 62447 0.03 Iy
icsd-160376 LuMnO; 62 62447 0.65 Iy
icsd_191796 LuNiO3 62 62.446 0.00 ry
icsd_056617 MnO3Y 62 62447 0.17 rs
icsd_041149 MnRhSi 62 62446 0.00 Iy
icsd_093507 NiO3TI 62 62.446 0.00 s
icsd_191794 NiOsY 62 62.446 0.00 ry
icsd_022303 02V 62 62.448 0.38 Iy
icsd_237731 030sSr 62 62447 0.00 Iy
icsd_008150 05TiY 62 62.446 2.09 ry
icsd_043686 PRuy 62 62447 0.00 Iy
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TABLE S14. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer cmical rormula an ap (€ Irep
icsd_105931 Rh2Sn 62 62.447 0.00 s
icsd_670862 RhsSi 62 62.446 0.00 ry
icsd_108723 RhSiTi 62 62.448 0.00 ry
icsd_057645 AloCoY 63 63.463 0.00 ry
icsd_187136 AsFeNa 63 63.462 0.00 ry
icsd_670104 BaCuO2 63 63.463 0.08 T
icsd_670348 CaMnO3; 63 63.464 0.94 ry
icsd_164774 CaO3Rh 63 63.464 0.00 ry
icsd_656056 Cs2NiP; 63  63.464 0.29 Iy
icsd 016217 CuO,Sr 63  63.463 0.30 g
icsd_632057 FeGeoLu 63  63.462 0.00 ry
icsd_632162 FeGe2Y 63  63.462 0.00 ry
icsd_637012 GeMnNi 63  63.462 0.00 ry
icsd_036123 NiO,Sr 63  63.463 0.76 ry
icsd 043843 AlBoRug 65  65.486 0.00 ry
icsd_020083 AlIB2Cra 65 65486 0.00 g
icsd_020322 AlBsFes 65 65485 0.00 ry
icsd_025518 AlB>Mn; 65 65486 0.00 ry
icsd_082199 BryFeLiz 65 65486 3.09 g
icsd_033865 BrsLizMn 65 65486 3.67 ry
icsd 073227 ClsCoLis 65 65486 2.59 ry
icsd_001165 Cl40s 65 65486 0.76 ry
icsd 072872 CoO4Re 65 65486 0.00 ry
icsd_035338 CoOgPts 65 65485 0.40 ry
icsd_174117 CuF4Ks 65 65486 2.17 ry
icsd_015927 MgO3V 65 65485 0.00 Iy
icsd_035337 MnOgPt3 65 65486 0.39 ry
icsd_078012 AlF5Fe 71 71.536 432 ry
icsd_613166 B2CoMo, 71 71.536 0.00 Iy
icsd 016776 B2CoW, 71 71.536 0.00 ry
icsd_614261 BoFeW> 71 71.536 0.00 ry
icsd_033704 B4Cr3 71 71.536 0.00 ry
icsd_614775 B4Mn,Ta 71 71.536 0.00 ry
icsd_614782 B4MnoW 71 71.536 0.00 ry
icsd 044446 B4Mnj3 71 71.536 0.00 Ty
icsd_068795  BaNiOsYs 71 71.536 2.09 T
icsd_024381 BroOV 71 71.536 0.57 ry
icsd_040950 C4CoScs 71 71.536 0.00 ry
icsd_072863 CqFeScs 71 71.536 0.00 Iy
icsd 016216 CazCu0; 71 71.536 0.37 ry
icsd_024380 ClLOV 71 71.536 0.76 ry
icsd_025001 CuLi202 71 71.536 1.36 ry
icsd 015127 CuO;3Sr> 71 71.536 0.20 ry
icsd_068700 FeLisN> 71 71.536 0.94 ry
icsd_251018 FeO3Sr2 71 71.536 1.01 ry
icsd_188992 GaMnNiz 71 71.536 0.00 T
icsd_167658 H>PdTio 71 71.536 0.00 Iy
icsd 416513 CoPd»Ses 72 72544 0.00 ry
icsd_416514 CoPd;Tes 72 72.543 0.00 Iy
icsd 416515 FePdsSe» 72 72.544 0.00 ry
icsd_670341 CaMnO; 74 74.559 0.22 ry
icsd_036535 Cu20,Tl 74 74.558 0.85 ry
icsd_181038 Cr0,125Ga0,875P 81 111.255 0.00 Fl
icsd_090827  CugFeS4Sn 81 3.3 0.65 ['sTy
icsd_052961 CoGazS4 82 82.39 1.80 Iy
icsd_152909 GaxMnSy 82 82.39 1.71 Iy
icsd_000415  GazMnSeq4 82 82.39 1.54 Iy
icsd_018307 05SV 85 85.59 2.18 r
icsd 611737 AuyCr 87 12.62 0.00 ryTs
icsd-107998 AusMn 87 87.75 0.00 Iy
icsd_612460 AugV 87 87.75 0.00 I
icsd_171987  BaxCaOgRe 87 12.62 0.00 riTs
icsd_191960  BaxCuOgOs 87 12.62 0.10 ryry
icsd_088703  BayCuOgTe 87 87.75 0.76 g

icsd_072813 BaxCuOsW 87 87.75 1.39 ry
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TABLE S15. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer cmical rormula an ap (€ Irep
icsd_095518  BayFeOsgW 87 12.62 1.30 Ty
icsd-192904  Ca;MnOgTi 87 12.62 1.28 Ty
icsd 262352 Cop.503Req5Sr 87 12.62 0.00 ;e
icsd_153544  CoMoOgSr 87 12.62 1.30 ryry
icsd-192327  CoNbOgSr2 87 12.62 0.60 ryrf
icsd_173488  CoOgReSr2 87 12.62 0.00 rary
icsd_190593  CoOgSraW 87 12.62 2.12 3Ty
icsd_186038  CuMoOgSr2 87 87.75 1.46 I
icsd-033573  CuOgSr2Te 87 87.75 1.54 I
icsd_033571  CuOgSraW 87 87.75 1.74 ry
icsd_150702  FeOgReSra 87 12.62 0.00 ryrs
icsd_078677  FeOgSraW 87 12.62 0.00 Ty
icsd_067826 IrNas 04 87 87.75 0.74 I
icsd_250818 IrNiOgSr2 87 12.62 0.25 rirs
icsd_194696 ~ MgOgOsSr2 87 12.62 0.00 ryrf
icsd_182569  MgOgReSr2 87 87.75 0.00 I
icsd_187669  MnMoOgSr2 87 12.62 0.81 riTs
icsd_098191  MoNiOgSr2 87 12.62 2.12 iy
icsd_152440  NiOgOsSr2 87 12.62 0.00 Ty
icsd_173487  NiOgReSr 87 87.75 0.00 rf
icsd_009294  NiOgSroW 87 12.62 2.96 ryrs
icsd_173489  OgReSr2Zn 87 87.75 0.00 I
icsd_066404  BaCuFeLuOs 99  35.167 0.00 I's
icsd_157833 BiCoOs 99 99.167 0.68 Iy
icsd_188466 BiFeO3 99  35.167 0.00 I's
icsd_081589  H4ClyCuO4Pby 99 99.167 2.06 Iy
icsd_152276 O3PbV 99 99.167 1.32 Iy
icsd_042373 CoGesLa 107 107.231 0.00 Iy
icsd_059908 FeGesLa 107 107.231 0.00 Iy
icsd_039351  MnOgSbSr2 107 107.231 0.09 Iy
icsd_631817 FeGasSey 111 111.255 0.52 Iy
icsd_181054  Cdo.5Cro.5Te 115 25.59 0.00 I's
icsd_181037  Cro.5Gag.5P 115 115.287 0.00 I's
icsd_150822 FeSo Tl 119 119319 0.00 I's
icsd_633509 FeSe, Tl 119 119319 0.00 I's
icsd_087983 KMnTe; 119 119319 0.00 I's
icsd_050819 MnRbSe; 119 119319 0.00 I's
icsd_087984 MnRbTe; 119 119319 0.00 I's
icsd_042534  AgoFeS4Sn 121 2351 0.03 I's
icsd_608538  AlsMnTey 121 42221 0.88 I's
icsd_016809 BFe, 121 2351 0.00 I's
icsd_099293  CoCu2GeSy 121 121331 0.70 Iy
icsd_099292  CoCu»S4Si 121 2351 1.11 I's
icsd_099294  CoCu2S4Sn 121 121331 0.71 I
icsd_099296  CoCusSesSn 121 121331 0.19 Iy
icsd_108934 CrK304 121 42221 0.89 I's
icsd_047165  CugFeGeSy 121 2351 1.02 I's
icsd_627313  CusFeGeSes 121 42221 0.44 I's
icsd_026721  CuzFeS4Sn 121 42221 0.78 I's
icsd_627368  CupFeSe4Si 121 23.51 0.98 Ts
icsd 085126  CuzFeSesSn 121 23.51 0.23 T's
icsd 042489 CuaMnS4Sn 121 121331 0.72 Ty
icsd_155904  Cu>MnSe4Sn 121 121.331 0.12 Ty
icsd 659100  GazMnSey 121 42221 0.42 s
icsd_172506  GeMnTe4Tl» 121 121.331 0.13 Ty
icsd_639984 InoMnTeq 121 42221 0.47 s
icsd_108935 K3MnO,4 121 42221 1.86 Ts
icsd_172507  MnSnTe4Tl> 121 121.331 0.26 Ty
icsd_107862 AlNis 123 65.486 0.00 r
icsd_169074  As3BaOTiz 123 65.486 0.00 s
icsd_246455 BaosLagsMnOs 123 47.252 0.00 s
icsd 075730 Ba»CaxCusHgOs 123 123.345 0.00 Iy
icsd_ 074163 BaxCu20-TIY 123 65.486 0.00 s
icsd_075720  Ba;CuHgO4 123 123.345 0.00 Iy
icsd_430063  BaBiyOTiz 123 47252 0.00 g
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TABLE S16. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and

corresponding irreducible representations of crystallographic space group.

numoer €mical rormula an ap (€ Irep
icsd 028918 BaFeOs; 123 123.345 0.00 I
icsd_-150703  BaLaMn2Og 123 47.252 0.00 Iy
icsd 237789 BaOSb:Tiz 123 47.252 0.00 Iy
icsd_088033  BrCuLaNb:Oy 123 47252 0.03 Iy
icsd_ 051262 Ca;CICuNb3O19 123 47.252 0.00 Iy
icsd_075868 CaCuO, 123 123.345 0.00 Iy
icsd_173438 CaFeO2 123 65.486 0.00 Iy
icsd 088032  CICuLaNb,Oy 123 47.252 0.76 Iy
icsd_051261  CICuLaO-Tay 123 47.252 0.29 Iy
icsd_157788 Co2GaNi 123 65.486 0.00 Iy
icsd_623081 CoGasHf 123 65.486 0.00 ry
icsd 623236 CoGasY 123 123.345 0.00 Iy
icsd 623111 CoGasLus 123 65.486 0.00 Iy
icsd_623237 CoGasY2 123 123.345 0.00 ry
icsd_150261 ColnsLa 123 47.252 0.00 Iy
icsd 623947 ColnsY 123 47.252 0.00 Iy
icsd_623948 ColngY> 123 47.252 0.00 Iy
icsd 412978  CoNas0.S 123 47252 1.16 Iy
icsd_027690 CrF3;K 123 47.252 0.00 Iy
icsd_069675 Cs2FsMn 123 123.345 1.56 Iy
icsd_027689 CuF;K 123 65.486 1.55 Iy
icsd_109293 CuF5Rb 123 65.486 1.60 Iy
icsd_043457 CuF5TI 123 65.486 0.76 Iy
icsd 021072 F4FeRb 123 47252 2.13 s
icsd 082218 F5MnRb, 123 123.345 1.47 Iy
icsd_186722 Fe>GaMn 123 123.345 0.00 Iy
icsd_600147  FeGasLusz 123 47.252 0.00 Iy
icsd_173434 FeO,Sr 123 65.486 0.00 Iy
icsd_184861 FeOs5Sr 123 123.347 0.00 Iy
icsd_053543 FeSe 123 47.252 0.00 Iy
icsd 047123 LaNiO; 123 123.345 0.00 Iy
icsd_187255 MgNi 123 123.345 0.00 Iy
icsd 076202 MnRh2Sb 123 47252 0.00 Iy
icsd 412972 NazNiO»S 123 123.345 1.47 Iy
icsd_028837 OPd 123 47.252 0.00 Iy
icsd 623784 CoHf,P 124 124.357 0.00 Iy
icsd_632255 FeHf P 124 66.496 0.00 Iy
icsd_632795 FeNb4P 124 66.496 0.00 s
icsd 053511 FeNb,Si 124 66.496 0.00 Iy
icsd_613529 B2CrNb 127 65.486 0.00 Iy
icsd_613557 B2CrTas 127 65.486 0.00 ry
icsd_044449 B>MnW» 127 55.358 0.00 Iy
icsd_615683 B4W 127 127393 0.00 Iy
icsd_249632 GasMn; 127 65.486 0.00 Iy
icsd_104026 Gas Vs 127 55358 0.00 Iy
icsd 245749 ClgK2Nb 128 58.398 0.06 Iy
icsd_042750 AlGeMn 129 129.417 0.00 Iy
icsd 262356 As2C0206Sc2Sra 129 67.506 0.00 s
icsd_610777  AsoLaRh 129 129.417 0.00 Iy
icsd_167818 AsCoLaO 129 129.417 0.00 Iy
icsd_107932 AsCoLi 129 129.417 0.00 Iy
icsd_062598 C2>CoSc 129 129417 0.00 Iy
icsd_617820 CaFeSc 129 59.410 0.00 Iy
icsd_085283 CBNiY 129  59.410 0.00 Iy
icsd_090122  CICoO3Sr2 129 67.506 0.00 s
icsd_050988  CIKMoOsP 129 129.417 1.36 Iy
icsd_094745  CIMnOsSr2 129 129.417 0.00 Iy
icsd_050989  CIMoOsPRb 129 129.417 1.30 Iy
icsd 237581  CINiO3Sr2 129 67.506 0.00 Iy
icsd 418853 CoGeMg 129 129.417 0.00 Iy
icsd_015770 CoKO; 129  129.417 0.73 Iy
icsd_080203 CoLaOP 129 67.506 0.00 s
icsd 248374 CoMnSb 129 67.506 0.00 Iy
icsd_624599 CoPPd 129 67.506 0.00 Iy
icsd_162902 CoSe 129 59410 0.00 s
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TABLE S17. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and

corresponding irreducible representations of crystallographic space group.

numoer c€mical rormula an ap (€ Irep
icsd_191258 CrN;3Nb 129 129.417 0.00 T
icsd_091199  CuMnO3SSr2 129 129.417 0.00 Iy
icsd_194319 FeNSe 129 67.506 0.00 Iy
icsd_107617 GeLaTi 129 129.417 0.00 Iy
icsd_086777  GeLi2O5V 129 129.417 2.33 Iy
icsd_085904 GeTiY 129 59.410 0.00 Iy
icsd_059359 Li205SiV 129 129.417 2.59 Iy
icsd_088208 LuSiTi 129 59.410 0.00 s
icsd_162903 NiSe 129 129.417 0.00 Iy
icsd 088113 SiTiY 129 67.506 0.00 Iy
icsd_069044 CaNNi 131 66.496 0.00 ry
icsd 061691 CCoLu 131 47.252 0.00 Ty
icsd_061684 CCoY 131 47.252 0.00 Iy
icsd_187715 NOs 131 131.441 0.00 Iy
icsd-187709 NTc 131 66.496 0.00 s
icsd_072387  CoLiN2Sr2 136 136.501 0.32 Iy
icsd_108964 CoOgSbs 136 65.486 0.93 Iy
icsd_173874 CraOgRe 136 136.501 0.00 Iy
icsd_009423 CrO, 136 136.501 0.00 Iy
icsd_130032 CuzHf>In 136 136.501 0.00 Iy
icsd_130034 CuzInZr, 136 136.501 0.00 Iy
icsd 290252 FsLi2V 136 136.501 221 Iy
icsd_035382 FsLiV2 136 136.501 0.00 Iy
icsd_068525 Fe4P2Sc 136 58.398 0.00 Iy
icsd_633122 FesPoZr 136 58.398 0.00 s
icsd 087172 Fe,Si2Zr 136 58.398 0.00 Iy
icsd_040344 FeOgSb2 136 58.398 0.06 Iy
icsd_189495 NisPoY 136 38.190 0.00 Iy
icsd_080802 NiOgSb2 136 136.501 1.28 Iy
icsd 061198 NiOg Taz 136 136.501 2.91 Iy
icsd_076024 0:Ta 136 136.501 0.00 Iy
icsd_001504 0.V 136 136.501 0.74 I
icsd 238076 AgaBa;CoO2Se2 139 71.536 0.50 Iy
icsd 016254 AgCs2Fy 139 69.524 0.00 Iy
icsd_609234 Al;Ru 139 139.537 0.00 Iy
icsd_085659 AszBazMnO2Zn> 139 69.524 0.00 Iy
icsd_610072 AsyCozK 139 139.537 0.00 Iy
icsd 610297  As>CsRuy 139 139.537 0.00 Iy
icsd_167013  AsoF20Sr2Tiz 139 71.536 0.00 Ty
icsd_604549 BoFesLu 139 139.537 0.00 Iy
icsd 614264 BoFeo Y 139 139.537 0.00 Iy
icsd_054042  BsLa3N3Ni, 139 139.537 0.00 Iy
icsd 261352 BazCoCu20.S2 139 69.524 0.80 Iy
icsd_021057 BaxCoFg 139 69.524 3.39 Iy
icsd-033569  BaCuOgW 139 139.537 1.60 Iy
icsd_021056 BaoFgNi 139 139.537 3.94 Iy
icsd_155174  BaFeOgRe 139 139.537 0.00 Iy
icsd 420975 BaCoaGes 139 139.537 0.00 Iy
icsd_001028  BrzCaCuO; 139 139.537 0.00 I
icsd_059698  BrzCoO2Sr2 139 69.524 1.11 s
icsd 008174  BrsMnRbo 139 69.524 2.58 s
icsd_001027  CaxCl>CuO; 139 139.537 0.00 Iy
icsd 425467 CaFe3Siz 139 71.536 0.00 Iy
icsd 059697  ClyCoOaSr2 139 69.524 1.04 s
icsd_004087  Cl2CuO2Sr2 139 139.537 0.00 Iy
icsd 041571 Cl4CrCs 139 71.536 0.00 Iy
icsd_009857 CL4CrRby 139 139.537 0.00 Iy
icsd 001139 Cl4MnRb; 139 71.536 3.35 rs
icsd_245748  ClgNbRb 139 69.524 0.00 Iy
icsd_ 081750  CozGezLa 139 139.537 0.00 Iy
icsd_623956 Co2KS; 139 71.536 0.00 Iy
icsd_067370 Co2KSe: 139 71.536 0.00 s
icsd_624795 CozRbS: 139 69.524 0.00 Iy
icsd 624798 CozRbSe2 139 69.524 0.00 Iy
icsd 067362 Co2SexTl 139 69.524 0.00 s
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TABLE S18. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer €mical rormula an ap (€ Irep
icsd_ 074889  CoCsK20- 139  69.524 1.93 ry
icsd 033522 CoF4K> 139 69.524 3.78 s
icsd_069683 CoF4Rbs 139 69.524 3.84 Iy
icsd 670534  CoFeLa20g 139 139.537 1.81 Iy
icsd_191364  CoHfOgSr> 139 139.537 0.00 ry
icsd_191362  CoLaOgSr> 139 71.536 0.62 Iy
icsd_053059 CoO 139 71.536 1.85 Iy
icsd_246483 Co04Srs 139 71.536 0.00 ry
icsd 405782 CoOgPbsTe 139 71.536 2.06 Iy
icsd_191361 CoOgSr2Y 139 71.536 0.32 Iy
icsd_191363  CoQgSraZr 139 71.536 0.23 s
icsd 075384 CrFsNb 139 69.524 0.00 ry
icsd_191358  CrHfOgSr2 139 71.536 0.00 s
icsd_191357  CrOgSr2Zr 139 71.536 0.00 s
icsd_065259 Cs2CuFg 139 69.524 0.31 ry
icsd_039535 Cs2Cu0» 139 139.537 0.00 Iy
icsd 091036  Cs2FgKMn 139 139.537 1.75 Iy
icsd 423923 Cs2NiO, 139 69.524 2.31 ry
icsd 084734 CuoMn0,S2Sr2 139 69.524 0.00 s
icsd 088424  Cu2NiO2S5Sr2 139 69.524 0.11 ry
icsd 088423  Cu302S2Sry 139 139.537 0.00 Iy
icsd 015372 CuF4Ko 139 69.524 2.09 ry
icsd 055710  Cul20Sr> 139 71.536 0.00 s
icsd_039475 CulnOy4 139 139.537 0.00 Iy
icsd_041643 CuLa0q4 139 139.537 0.00 ry
icsd_167014  F20SbaSr2Tio 139 71.536 0.00 s
icsd 023183 F4K>Mn 139 69.524 2.77 Iy
icsd 015576 F4K5Ni 139 139.537 3.85 ry
icsd_023949 F4Nb 139 139.537 0.00 Iy
icsd_069682 F4NiRb, 139 139.537 3.89 Iy
icsd_ 009708  FsMnNaRb, 139 139.537 1.65 Iy
icsd_081747 Fe>GeoLa 139 139.537 0.00 ry
icsd_081745 Fe:Geo Y 139 69.524 0.00 Iy
icsd_186572 Fe>KS» 139 69.524 0.00 ry
icsd_186573 FesKSe2 139 71536 0.00 ry
icsd_186574 FeoKTeo 139 71.536 0.00 Iy
icsd_632475 Fe,LuSiy 139 71.536 0.00 s
icsd_633338 Fe2 STl 139 139.537 0.00 ry
icsd 053544 FeoSeoTl 139 139.537 0.00 Iy
icsd_191366  FeHfOgSr2 139 69.524 0.00 Iy
icsd 670535  FelrLa»06 139 139.537 0.46 ry
icsd_069849 FeO4Sr> 139 71536 0.00 ry
icsd_191365  FeOgSr2Zr 139 139.537 0.59 Iy
icsd_670137 GazMo 139 139.537 0.00 Iy
icsd_634592 GayLuTiz 139 139.537 0.00 ry
icsd_635352 GayScTiz 139 139.537 0.00 Iy
icsd_103999 GayTi2Y 139 139.537 0.00 Iy
icsd_635567 GayTioZr 139 139.537 0.00 ry
icsd_153292 GaMnNis 139 139.537 0.00 Iy
icsd_107040  GeoLuMny 139 71.536 0.00 Iy
icsd_053715 GeaMnoY 139 71.536 0.00 s
icsd_090234 GeTiY 139 69.524 0.00 ry
icsd_168287 Hf>TI 139 71.536 0.00 s
icsd_191630  HfLa:NiOg 139 71.536 1.64 ry
icsd 191360  HfOgSr2V 139 71536 0.94 ry
icsd 072191 IoLa 139 139.537 0.00 Iy
icsd_021069 K2NiO, 139 71.536 2.37 s
icsd_181385  LaxMn2O3Ses 139 69.524 1.79 ry
icsd_001179 La>NiO4 139 69.524 0.88 s
icsd_191628  LasNiOgTi 139 71.536 2.32 s
icsd_191629  LazNiOgZr 139 71536 1.55 s
icsd_169470  LaOgReV 139 139.537 0.14 ry
icsd_090197 LuRuSi» 139 69.524 0.00 IS
icsd 098525  MgOgReSr, 139 139.537 0.00 Iy

icsd_082937 Mn,Sic Y 139 71.536 0.00 ry
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TABLE S19. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.
number Chemical formula and Gap (e rrep

icsd_106932 MnN 139 69.524 0.00 T
icsd_026560 MnO4Sr2 139 71.536 0.00 s
icsd_152123 MoO4Sr2 139 69.524 0.00 s
icsd 073209  NasNiO2Rb 139 139.537 1.52 ry
icsd_ 069648  NasOSb.Tiz 139 69.524 0.00 ry
icsd_066277 NiO2Rb; 139 69.524 2.45 Iy
icsd_239358 O4RhSr> 139 139.537 0.00 Iy
icsd_033802 O4RuSr2 139 139.537 0.00 ry
icsd_236760 04Sr2Tc 139 71.536 0.00 s
icsd_069000 04Sr2V 139 139.537 0.00 g
icsd_191359 O6Sr2VZr 139 71.536 0.91 ry
icsd_042530 BFe. 140 69.524 0.00 s
icsd_102672 CoSny 140 69.524 0.00 s
icsd_042519 FeGe 140 140.547 0.00 rs
icsd_186636 FeSbs 140 69.524 0.00 ry
icsd_024570 FeSn; 140 69.524 0.00 s
icsd_024571 MnSn; 140 72.544 0.00 s
icsd_086940 OsRuSr 140 140.547 0.00 Iy
icsd_031149 FesLiz 04 141 70.530 0.59 g
icsd_162264 BiFeO3 146 1.1 0.21 s
icsd_193740  H4As3MnNSg 146 1.1 1.97 Il
icsd_091527 KNiOgP3 146 146.10 4.55 Iy
icsd 408193  AgsBaMnOsVy 147 24 2.43 ryTd
icsd_194590  Ag2FeKOsVs 147 24 2.02 ryrs
icsd_194588  AgoFeOsRbV, 147 2.4 1.99 FE“I‘I
icsd 429825 BaLi2MnOsV> 147 2.4 2.96 A
icsd 051015 CoOsRe> 147 24 2.20 ryTa
icsd_164948 CrOsTeY 147 15.85 1.07 r;ry
icsd_245667  CsFeOsS2 147 2.4 1.53 rary
icsd 073736 Cs0sS2V 147 24 2.20 3T
icsd 245666 ~ FeMo2OsRb 147 2.4 2.54 ryry
icsd.051014 ~ MnOsRe; 147 2.4 3.59 riry
icsd_051016 NiOsRe: 147 147.13 2.47 r
icsd 260062 As2BaCo20s 148 148.17 3.00 Yy
icsd 671511 AsInNis 148 2.4 0.00 LTy
icsd237739  AusMnY3 148 148.17 0.00 r
icsd_079165  B2MnOgSn 148 148.17 2.91 ry
icsd_174290  BayBilrOs 148 24 0.20 ryrs
icsd_152678  BasIrLaOg 148 2.4 0.49 riry
icsd_155549  BasLaOgRu 148 148.17 1.29 ry
icsd 419467  BagNgOOs: 148 24 0.00 rirs
icsd_240981 BaFsIr 148 148.17 1.17 rf
icsd 062157 BaMogSs 148 2.4 0.00 ryTs
icsd 076421 BrsFe 148 24 0.75 ryrs
icsd_039242 BrsTi 148 2.4 2.22 1“2*1“3+
icsd 010343 CaCrFg 148 2.4 0.96 A )
icsd_042160 CaFgRh 148 24 0.48 ryrs
icsd_670349 CaMnO3 148 148.17 1.64 I
icsd_033288 Cl2Co0s 148 148.17 3.64 I
icsd_033289 Cl2NiOs 148 2.4 3.18 ryTs
icsd_022081 ClsCr 148 148.17 2.23 I
icsd_002552 Cl3sMnNa 148 148.17 4.16 I
icsd 038237 Cl;V 148 2.4 1.75 A
icsd 425145 ClgRe 148 148.17 0.00 ry
icsd_025014 CoFgSn 148 148.17 3.67 I
icsd_016548 CoO3Ti 148 2.4 3.07 ryTs
icsd_169192  CoOgPbyTe 148 148.17 1.19 ry
icsd_079268  Cr2GesTes 148 148.17 0.01 rr
icsd_071020  Cr2SizTes 148 148.17 0.09 I
icsd_010347 CrFsHg 148 148.17 0.52 ry
icsd 418672 CrFgK 148 24 0.93 Ly
icsd_010344 CrFsMg 148 2.4 0.92 riry
icsd 418671 CrFgNa 148 148.17 0.95 rf
icsd 418673 CrFRb 148 24 0.92 ryrs
icsd_251655 Crls 148 148.17 0.63 I
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TABLE S20. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer cmical rormula an ap (€ Irep
icsd_626809 CrSiTes; 148 148.17 0.06 T
icsd_201511 CsFgRe 148 148.17 0.32 I
icsd_025016 CuFgSn 148 148.17 1.67 ry
icsd_030116 CuFeZr 148 148.17 3.55 ry
icsd 025011 FgFeSn 148 2.4 3.06 ryrs
icsd_042163 FgHgRh 148 2.4 0.40 riry
icsd_095777 FgIrLi 148  148.17 0.80 ry
icsd 027664 F6KOs 148 148.17 1.74 rr
icsd_165215 FgKRh 148 2.4 0.23 riry
icsd_165206 FsLiOs 148 148.17 1.64 ry
icsd_165208 FgLiPt 148 24 0.39 ryry
icsd_095776 FsLiRh 148 148.17 0.13 I
icsd_165203 FgLiRu 148 2.4 1.98 A
icsd 042159 FsMgRh 148 24 0.39 ryrs
icsd_025010 FsMnSn 148 24 3.29 1 Ay
icsd_015108 FsNiPb 148 2.4 1.83 riry
icsd_025015 FgNiSn 148  148.17 2.99 ry
icsd 042161 FsRhZn 148 2.4 0.44 rirs
icsd_063304 Fel12Y~7 148 2.4 0.00 rary
icsd_639106 HgMosSs 148 1.1 0.00 8
icsd 035145 I12Zrg 148 24 0.06 F%ng
icsd_245005 IngO12Re 148 2.4 0.04 rary
icsd 061217 IrLigOs 148 2.4 0.85 A
icsd_641241 KMosSs 148 148.18 0.00 rf
icsd_059175 KOsS2V 148 24 2.33 ryrs
icsd_062156 MogSsSr 148 148.17 0.00 I
icsd_262503  CgAgsKMnNg 149 5.15 2.50 I's
icsd201056  CgAusCoKNg 149 5.13 1.89 I's
icsd249724  CgAuzKNgNi 149 5.13 1.83 I's
icsd_060313 IKNiOg 149 5.13 0.16 I's
icsd_150675 CrLiSs 150  12.58 1.22 I's
icsd_075550  FeOsRbSes 150 5.15 2.18 I's
icsd_169980 HNiO> 156 156.51 0.00 Iy
icsd_050817 LiMnSe2 156 8.32 0.00 I's
icsd_110773 LiMnTe; 156 8.34 0.00 I's
icsd_050818 MnNaSe; 156 8.32 0.00 I's
icsd_110774 MnNaTe, 156 8.32 0.00 I's
icsd_182698  H4NizOqSiz 157 157.55 3.13 Iy
icsd_024797 AgCrS, 160 8.32 0.91 I's
icsd_024799 AgCrSe; 160 8.32 0.00 I's
icsd_605002 AgCrTe, 160 8.32 0.00 I's
icsd_605616 AgNiSe; 160 8.32 0.00 I's
icsd_605619 AgNiTe, 160 8.32 0.00 I's
icsd_036564 AlMoySs 160 8.32 0.16 I's
icsd_088852 AuCrS; 160 8.34 0.65 I's
icsd_020288 BiFeO3 160 166.101 0.00 Iy
icsd_024796 CrCuS; 160 8.34 0.59 I's
icsd_024798 CrCuSes 160 8.32 0.00 I's
icsd_084639 CrNoW 160 160.67 0.00 Iy
icsd_201396 CrSoTl 160 160.67 0.00 Iy
icsd_626736 CrSe,Tl 160 8.32 0.00 I's
icsd_033995 GaMo4Ss 160 8.32 0.28 I's
icsd_036563  GaMoySes 160 8.32 0.31 I's
icsd_158199 GaSsV4 160 8.32 0.01 I's
icsd_195253 GaSes V4 160 8.32 0.00 I's
icsd_069571 HgF303V 160 8.34 2.74 s
icsd_001372 HCrO» 160 160.67 2.12 I
icsd_639980 InoMnSey4 160 160.67 0.00 Iy
icsd_641335 KS,Ti 160 8.32 0.26 I's
icsd_644994 NaS,V 160 8.32 0.41 I's
icsd_077990 RbS,Ti 160 8.32 0.00 I's
icsd_043410 S2Ta 160 8.34 0.00 I's
icsd 024315 SesTa 160 8.34 0.00 I's
icsd_187684 NiO3Pb 161 161.71 0.00 Iy

icsd_080350 As2Co0Og 162 162.77 2.74 Iy
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TABLE S21. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and

corresponding irreducible representations of crystallographic space group.

numoer emical rormula an ap (€ Irep
icsd_080351 As;MnOg 162 12.62 2.18 rT
icsd_080349 As2NiOg 162 12.58 2.80 Iy
icsd_187098 As>06Pd 162 1258 1.51 Ty
icsd_173552  CeAgsFeNe 162 1258 1.87 ry
icsd_043292 ClsZr 162 162.77 0.00 Iy
icsd_201755 FsLiz2Nb 162 12.62 0.10 Iy
icsd_291234 MnOgSbs 162 12.62 1.35 ry
icsd_073985 CaCrFgLi 163 163.83 3.57 Iy
icsd_062035 ClsCrNas 163 15.89 2.69 Iy
icsd 043278 AgFeTes 164 164.89 0.00 ry
icsd_609482 Al3Tcs 164 164.89 0.00 ry
icsd 423734 BaaNis 164 164.89 0.00 Iy
icsd 246280  BazCalr20g 164 164.89 0.00 Iy
icsd_150431  BasCoNb2Og 164 164.89 2.20 ry
icsd_171479  BazMnNb,Oy 164 164.89 1.65 Iy
icsd 240281  BasNiOgTaz 164 12.58 3.55 Iy
icsd 429826 BaCoNa;OsVz 164  12.58 3.08 ry
icsd 429827  BaFeNaxOsVa 164 12.62 2.37 Iy
icsd_ 429824  BaLi:MnOsV> 164 12.58 3.43 Iy
icsd 052364 Br2Co 164  12.58 2.30 Ty
icsd_052365 BroFe 164 1262 2.39 ry
icsd_060250 BraMn 164 164.89 3.15 Iy
icsd 026078 BrTi 164 164.89 0.00 Ty
icsd_246906 BroV 164 1258 2.98 rs
icsd_064831 ClyFe 164 12.62 2.97 Iy
icsd_023177 CloTi 164 164.89 0.00 Iy
icsd_015901 ClaV 164 12.62 3.21 ry
icsd_052368 Col, 164 12.58 1.43 Iy
icsd_088722 Co02 164 12.58 0.98 Iy
icsd_625401 CoTe 164 12.58 0.00 Ty
icsd_626052 CrGazS, 164 164.89 0.00 ry
icsd_026233 CrLiS2 164 12.62 1.21 Iy
icsd 626718 CrSes 164 12.62 0.00 Ty
icsd_079007 CrTe, Tl 164 164.89 0.00 Iy
icsd_240956 CsoFglr 164 12.62 1.21 Iy
icsd_072832 Cs2FgNb 164 12,62 0.00 Iy
icsd 425912 Cs2FgTc 164 164.89 3.11 ry
icsd 260887  CsFeMo2Os 164 1258 2.59 rs
icsd 202907  CsMoz0sV 164 12.62 1.77 Iy
icsd_095779 FelIrK> 164  12.62 1.11 Ty
icsd 240955 FeIrRby 164 12.62 1.16 ry
icsd_001528 FgK2Re 164 164.89 1.63 Iy
icsd 028779 FgK2Rh 164 12.62 0.47 T
icsd 425914 FeK2Tc 164 164.89 3.02 ry
icsd 425915 FgNa;Tc 164 164.89 3.07 Iy
icsd_072831 FgNbRb 164 12.58 0.40 Iy
icsd_028780 FgRboRh 164 12.62 0.53 ry
icsd 425918 FgRb,Tc 164 164.89 3.07 Iy
icsd_100706 FeGa2S4 164 12.58 0.65 Iy
icsd_052369 Fel, 164  12.58 1.69 Ty
icsd_153864 ~ FeKMo20s 164 12.62 2.44 Iy
icsd 632443 FeLi2S2 164 12.62 1.99 Iy
icsd 245665  FeMo2OgRb 164 12.62 2.30 Ty
icsd_059230 GayNiSy 164 12.58 0.98 ry
icsd_088940 H2Co0, 164 12.58 2.89 Iy
icsd_023591 H>MnO, 164 164.89 1.27 Iy
icsd 028101 HoNiO, 164 164.89 2.90 ry
icsd 240663 HgCloCuzMgOg 164 164.89 2.17 ry
icsd_162099 HgCloCuzOgZn 164 164.89 2.37 Iy
icsd_033673 I;Mn 164 164.89 2.23 s
icsd 246907 LV 164 12.58 2.67 ry
icsd-100782 K305V3 164 12.62 1.69 Iy
icsd_037327 Li2MnO; 164 164.89 2.55 Iy
icsd 071421 Li>NiO2 164 164.89 3.24 ry
icsd_200709 LiSo Ti 164 12.58 0.00 Iy
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TABLE S22. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer €mical rormula an ap (€ Irep
icsd_016303 LiSoV 164  12.62 0.54 T
icsd_044908 LiTe2Ti 164 12.58 0.00 Iy
icsd_182700 N3V, 164 164.89 0.00 Iy
icsd_644993 NaS;V 164 1258 0.00 s
icsd_042559 NiTes 164  164.89 0.00 ry
icsd_086519 SaV 164 12,58 0.02 T
icsd_086520 Se2V 164 12.62 0.00 Iy
icsd_603582 TeoV 164 12.62 0.00 Iy
icsd_160574 AgaNiO2 166 12.58 0.00 Iy
icsd_004149 AgCrO; 166 166.101 1.40 ry
icsd_031919 AgFeOs 166 166.101 1.17 ry
icsd_073974 AgNiO, 166 12.58 0.00 T
icsd_670082 AuCrO, 166 12.58 0.91 ry
icsd_670084 AuFeO, 166 166.101 0.36 ry
icsd_074030  BaaIrOgSr 166 166.101 0.37 ry
icsd407802  BazMnOgTe 166 12.58 1.35 T
icsd_009457  BasCr2Os 166 166.101 0.48 ry
icsd_010341 BaCrFg 166 166.101 0.93 ry
icsd_035396 BaFsNi 166 12.62 0.30 T
icsd_006038 BaFgRh 166 166.101 0.30 ry
icsd 425966  BizMnTe4 166 166.101 0.05 ry
icsd_020372 BiFeO3 166 166.101 0.00 s
icsd_067500 BroMn 166 166.101 3.21 ry
icsd_022106 BroNi 166 12.58 1.96 ry
icsd_023354 BrLa 166 12.58 0.00 Iy
icsd_074680 Cl120sS2 166 12.58 0.81 g
icsd_015939 Cl2Co 166 12.62 2.93 ry
icsd_004059 CloFe 166 12.62 3.00 Iy
icsd_033752 CloMn 166 166.101 3.80 ry
icsd_014208 CI>Ni 166 12.58 2.67 ry
icsd_024410 ClLa 166 12.58 0.00 Iy
icsd_001004 ClISc 166 166.101 0.00 ry
icsd_170135 CMnN; 166 166.101 1.93 ry
icsd 416314 Co1.5SSn 166 12.58 0.00 ry
icsd_005436 CosIn2S2 166 12.58 0.00 Iy
icsd_005437  CosInS2Sn 166 166.101 0.00 Iy
icsd_005435 Co3S25n2 166 12.62 0.00 ry
icsd_027803 CoCuO» 166 12.58 0.72 ry
icsd_-670109 CoCuO2 166 12.62 0.18 Iy
icsd_071536  CoK20gSe2 166 12.58 3.77 Iy
icsd_006152 CoNaO» 166 12.58 1.31 Iy
icsd_031917 CoO2Pd 166 12.62 0.00 Iy
icsd_031916 CoO2Pt 166 12.58 0.00 Iy
icsd_168949 CoY 166 12.62 0.00 ry
icsd_026676 CrCuO; 166 166.101 1.77 ry
icsd_010342 CrFeSr 166 166.101 0.89 Iy
icsd_670141 CrGay 166 12.62 0.00 ry
icsd_040267 CrKO, 166 166.101 2.42 ry
icsd_025723 CrKS: 166 166.101 1.59 s
icsd_097758 CrLiO, 166 166.101 2.39 ry
icsd_024595 CrNaO; 166 166.101 1.95 ry
icsd_015558 CrNaS: 166 12.58 1.17 T
icsd_031679 CrNaSe 166 166.101 0.47 ry
icsd_193884 CrOPd 166 12.58 0.00 ry
icsd 671321 CRu; 166 166.101 0.00 ry
icsd_028694 CsFgRu 166 12.58 2.10 T
icsd_024160 CuFeO; 166 166.101 1.48 ry
icsd 031918 CuFeO; 166 166.101 1.15 ry
icsd_028783 F3Ti 166 166.101 1.40 s
icsd_028692 FeKRu 166 12.58 1.92 ry
icsd 061276 FsMnRb; 166 12.58 4.38 ry
icsd_-030114 FoNiSr 166 166.101 0.14 ry
icsd_028693 FgRbRu 166 12.58 2.01 T
icsd 042158 FeRhSr 166 166.101 0.22 ry

icsd 067701 Feo04Y 166 12.62 0.00 Iy
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TABLE S23. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer cmical rormula an ap (€ Irep
icsd_000071 Fe3Sno 166  166.101 0.00 Ty
icsd_670405  FesGesMg 166 166.101 0.00 ry
icsd_051207 FeLiO, 166 166.101 1.62 ry
icsd 037157 FeNaO» 166 12.58 1.71 ry
icsd_022285 HCoO; 166 12.58 0.95 ry
icsd_022108 IoNi 166 166.101 0.61 Iy
icsd_108894 InoNisSs 166 12.58 0.00 T
icsd 640140  In2NisSes 166 8.34 0.00 ry
icsd_061692 IrKLigOg 166 166.101 0.61 ry
icsd_071540  K>MnOgSe2 166 166.101 3.79 s
icsd_165117 K5Mn2Os 166 166.101 0.16 ry
icsd_166489 KSoTi 166 12.58 0.70 ry
icsd_641350 KS2Zr 166 8.34 0.00 g
icsd_026608 LiNiO, 166 12.58 0.00 ry
icsd 024594 LiO2V 166 12.58 1.68 ry
icsd_189825 LiS,Ti 166 12.58 0.00 g
icsd_170347 NaOzRu 166 12.62 0.87 Iy
icsd_043439 NaO-Ti 166 12.58 0.45 ry
icsd_420137 NaO2V 166 12.58 1.79 g
icsd_026305 NaS.Ti 166 12.62 0.00 ry
icsd_076541 NaS,V 166 12.62 1.29 ry
icsd_077597 NaSe2V 166 12.62 0.67 ry
icsd_108892  NizPbySes 166 12.62 0.00 g
icsd_108893 Ni3S2Tlo 166 12.58 0.00 ry
icsd_043740 NiO 166 12.58 1.75 ry
icsd_076959 NiO 166 12.58 1.75 g
icsd_025561 STi 166 12.62 0.00 Iy
icsd_030662 Ba3NiO4 167 15.89 1.14 ry
icsd_043311 BCrOs 167 1585 2.13 Iy
icsd_045060 BO3V 167 15.89 1.88 Iy
icsd_016675 F3Pd 167 1585 0.00 rs
icsd_187087 LaNiOs 167 1585 0.00 ry
icsd_150551 LiRh 174 187213 0.00 I
icsd_080771 BazMnNj3 176 11.54 0.00 OiTg
icsd_053564 Fe3Tes Tl 176 11.54 0.00 Iyrd
icsd_100785 LaRusSiz 176 11.54 0.00 r,rs
icsd_080772 MnN3Srs 176 176.143 0.00 I
icsd_650662 Ru3SiaY 176 176.143 0.00 I
icsd_079629 Se4Tis 176 176.143 0.00 Yy
icsd 077371 Si2V 180 180.171 0.00 Iy
icsd_096025 SioV 181  181.177 0.00 I
icsd_042542 CFe; 182 182.183 0.00 I
icsd_053016 CoNb3Sg 182 182.183 0.00 I
icsd 624304  CoNbsSes 182 2034 0.00 Ts
icsd_626392 CrNbsSs 182 2034 0.00 Ts
icsd_626398 CrNbsSes 182 2034 0.00 Ts
icsd_626633 CrSgTas 182 2034 0.00 Ts
icsd_626727 CrSegTas 182 2034 0.00 Ts
icsd_104913 MnNbsSs 182 182.183 0.00 I
icsd_643023  MnNbsSeg 182 2034 0.00 Ts
icsd_643472 MnSTas 182 2034 0.00 Ts
icsd_645400 Nb3SegV 182 2034 0.00 Ts
icsd_651111 SeTasV 182 2034 0.00 I
icsd_651970 SegTasV 182 182.183 0.00 Iy
icsd_161882 A10_75NZI’0‘25 186 186.207 0.00 FQ
icsd_168896 BTc 186 186.207 0.00 I
icsd_002064 Cl5CsCu 186 36.174 1.35 I
icsd_024792 CrSe 186 194.270 0.00 I
icsd_060417 FgK2Mn 186 186.207 3.79 I
icsd_025578 FsMnRb; 186 36.175 4.42 Ts
icsd_184928 MnN 186 186.207 0.00 I
icsd_039504  MnNaz0y4 186 186.207 0.51 I
icsd_649860 Pi3Y7 186 36.175 0.00 I
icsd_043671 CRu 187 38.191 0.00 I
icsd_104487 IrLi 187 187213 0.00 Iy
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TABLE S24. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numober emical rormuia an ap (€ Irep
icsd_290439 N20s 187 187213 0.00 T,
icsd_290430 N»Ta 187 187213 0.00 T,
icsd_185572 NRu 187 38.189 0.00 T
icsd 182014 NTc 187  187.213 0.00 I,
icsd_185568 NZr 187 187.213 0.00 I
icsd_073339 IsLiSc 188 188219 0.00 Iy
icsd_150575  AlyCoZrg 189 38.191 0.00 T
icsd_402701 AlyFeZrg 189 38.191 0.00 T
icsd 027140 AlsFeMgsSis 189  189.225 0.00 T4
icsd_096905  AlgFeMgsSis 189  189.225 0.00 T,
icsd_083932  AsyCoZrg 189  189.225 0.00 I
icsd_610094 AsCoNi 189  38.189 0.00 T
icsd_043919 AsCrRh 189 38.191 0.00 T
icsd_610906 AsMnPd 189 38.191 0.00 T
icsd_044003 AsMnRh 189 189.225 0.00 T,
icsd_044004 AsMnRu 189  38.191 0.00 T
icsd_020298 BFeNb 189 38.191 0.00 T
icsd_054566  Bi,CoHfg 189 38.189 0.00 T
icsd_240169 Bi»CoYs 189 189.225 0.00 I
icsd 020876  CoGasZre 189 189.225 0.00 I
icsd 623801 CoHfSn 189  38.191 0.00 T
icsd 042061 CrGeNb 189  38.191 0.00 T
icsd 626517 CrPPd 189  189.225 0.00 T,
icsd 061415 FesS¢Tag 189  38.191 0.00 T
icsd_631770  FeGayHfg 189  38.191 0.00 T
icsd 631856 FeGaoZrg 189  38.191 0.00 g
icsd 023577 FeGeHf 189  38.191 0.00 T
icsd 096249  FeLugSbs 189  38.191 0.00 g
icsd 096247  FeSbaSce 189  38.191 0.00 e
icsd 096248 FeSb.Ye 189  38.191 0.00 e
icsd_156949  FeSbyZre 189 38.191 0.00 e
icsd_090081 FeSce Tes 189 38.191 0.00 e
icsd 082530  FeTeoZrg 189  38.191 0.00 T
icsd_636559 GeHfMn 189  38.189 0.00 T
icsd 042911 GeMnNb 189  38.191 0.00 e
icsd 041156 GeMnPd 189 189.225 0.00 Ty
icsd_637069 GeMnRh 189  38.191 0.00 T
icsd_600156 GeMnSc 189  38.191 0.00 T
icsd 637098 GeMnTa 189  189.225 0.00 Ty
icsd 167625 InLaNi 189  189.225 0.00 I
icsd 411152 LisN3Nis 189  38.189 0.00 T
icsd 024185 MnNbSi 189  38.191 0.00 e
icsd_600852 MnNiP 189 189.225 0.00 Ty
icsd_643230 MnPRh 189  189.225 0.00 I
icsd_189959 MoPRu 189  189.225 0.00 T,
icsd_030416 BoCr 191  65.486 0.00 r¥
icsd_613892 B.Fe 191 191.240 0.00 ry
icsd_044439  B,LuRus 191 65486 0.00 ri
icsd_043664 BoMn 191 191.240 0.00 ry
icsd 044581 ByRusY 191  65.486 0.00 ri
icsd 030331 B,V 191 65486 0.00 ry
icsd_036504 BCaNiy 191 191.240 0.00 ry
icsd_613036  BCosFeY 191 191.240 0.00 Ty
icsd_051272 BCosY 191 191.240 0.00 r;
icsd 058745 BeioTi 191 191.240 0.00 I
icsd_601122 BFe4Lu 191  65.486 0.00 ri
icsd 054474 CaNis 191 191.240 0.00 Ty
icsd 260251 CosIngK 191 191.240 0.00 Ty
icsd_623103  CosGasLa 191 191.240 0.00 Ty
icsd_102458  CosGasY 191  65.486 0.00 ri
icsd623631  CogGegTi 191 191.240 0.00 ry
icsd_055564 CoSn 191 191.240 0.00 I
icsd_053466  FegGegHf 191 191.240 0.00 Ty
icsd_084189  FegGegLu 191 191.240 0.00 Ty

icsd 041461 FesGegMg 191 191.240 0.00 Iy
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TABLE S25. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer €mical rormula an ap (€ Irep
icsd 092176 FegGegNb 191 191.240 0.00 Iy
icsd092170  FesGegsSc 191 191.240 0.00 Ty
icsd 092172 FesGesTi 191 191.240 0.00 Iy
icsd 092174 FesGeoZr 191 191.240 0.00 ry
icsd_632480  FegLuSng 191 191.240 0.00 ry
icsd_633457 FesScSng 191 191.240 0.00 Iy
icsd_053459 FeGe 191 191.240 0.00 ry
icsd_103634 FeSn 191 191.240 0.00 ry
icsd 089433  GegMngZr 191 65.486 0.00 Ty
icsd_ 054930  HfMngSng 191  65.486 0.00 Iy
icsd 057416  LuMngSne 191  65.486 0.00 Iy
icsd_015995 Mn;03Ta 191  65.486 0.00 Ty
icsd_054273  MneScSng 191  65.486 0.00 Iy
icsd_ 054928  MngSneZr 191 65.486 0.00 Iy
icsd-186421 N3TaTi 191  65.486 0.00 Ty
icsd_181506 SoTi 191 191.240 0.00 Iy
icsd_613552 BCrsSis 193 63.464 0.00 Iy
icsd_173362  BisLazMn 193 63.464 0.00 Ty
icsd_617535 CCrsSis 193 193.260 0.00 Iy
icsd_659155  CoLasPbs 193 63.464 0.00 Iy
icsd_604209 CoPbsZrs 193 193.260 0.00 ry
icsd 624928 CoSbsZrs 193 63.464 0.00 Ty
icsd 659152 CrLasPbs 193 193.260 0.00 Iy
icsd_659154 FeLasPbs 193 193.260 0.00 Iy
icsd_604198 FePbsZrs 193 63.464 0.00 Iy
icsd_104003  GasTiaZrs 193 63.464 0.00 Iy
icsd_103996 GasTis 193 193.260 0.00 Iy
icsd_103997 GaaTis 193 193.260 0.00 ry
icsd 076138 Ge3Mns 193 193.260 0.00 Iy
icsd 637143 GesMos 193 193.260 0.00 Iy
icsd_638048 GesTis 193 193.260 0.00 Iy
icsd-109145 I3Nb 193 193.260 0.00 s
icsd 659153 LasMnPbs 193 63.464 0.00 Iy
icsd_168592  LagMn2Sio 193 193.260 0.00 Iy
icsd_024359 Mns5Sis 193 63.463 0.00 Iy
icsd_644410 MosSis 193 193.260 0.00 Ty
icsd_604200 NiPbsZrs 193 63.463 0.00 Iy
icsd_646460 NiSbsZr5 193 63.464 0.00 Ty
icsd_650598 RuSbsZrs 193 193.260 0.00 Iy
icsd_044386 SisTis 193 193.260 0.00 Iy
icsd_180888 AgCo0- 194 12.62 0.00 ry
icsd_415451 AgNiO; 194 63.463 0.00 Iy
icsd_057617  Al3CoLus 194 194270 0.00 Ty
icsd_603210 AlLas 194 63.464 0.00 e
icsd_043888 AsCo 194 63.463 0.00 Ty
icsd_107934 AsCr 194 194.270 0.00 Ty
icsd_187133 AsFeLi 194 63.464 0.00 Iy
icsd_009497 AsMn 194 63.463 0.00 Ty
icsd_670095 AuNiO; 194 194.270 0.00 Iy
icsd_670857 B,Fe 194 63.464 0.00 Iy
icsd_035029 BaCrO; 194 63.464 0.00 Iy
icsd_023874 BaMnO3 194 63.463 0.02 Iy
icsd_015520 BaOsRh 194 194270 0.00 Ty
icsd_010486 BaSe3V 194 194.270 0.00 Iy
icsd_058805 BiMn 194 194.270 0.00 ry
icsd 027511 Cl3CoCs 194 63.464 2.34 Iy
icsd_024305 Cl3CoRb 194 63.463 2.22 Ty
icsd_108289 Co2Ge 194 63.463 0.00 Ty
icsd_053018  CosNbaSi 194 63.464 0.00 Ty
icsd_009966 Co3Sc2Si 194 194.270 0.00 Iy
icsd 625031 CosSi 194 63.464 0.00 Iy
icsd_623495 CoGeMn 194 63.464 0.00 Iy
icsd_053006 CoMnSi 194 63.464 0.00 Ty
icsd_102582 CoNiSn 194 194.270 0.00 Iy

icsd 076118 CoSb 194 63.463 0.00 ry
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TABLE S26. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and

corresponding irreducible representations of crystallographic space group.

numoer €mical rormula an ap (€ Irep
icsd_053090 CoTe 194 194.270 0.00 Iy
icsd_053124 Cr2GaN 194 194.270 0.00 s
icsd_053215 CrSe 194 194.270 0.00 s
icsd_053230 CrTe 194 194.270 0.00 ry
icsd 410394 Cs2FgNia 194 63.463 4.84 e
icsd_015092 CsF3Ni 194 63.463 4.79 Iy
icsd 631863  Fey.5Gag.5Zr 194 194.270 0.00 ry
icsd_053460 Fe2Ge 194 191.240 0.00 ry
icsd 409622 FesILas 194 63.464 0.00 e
icsd-103637 Fe»Sn 194 194.270 0.00 ry
icsd_631740 Fe3;Ga 194 63.463 0.00 e
icsd_023405 Fe3Ge 194 194.270 0.00 ry
icsd_053483 Fe3GeZrs 194 63.463 0.00 e
icsd_053558 Fe3SiZrs 194 63.464 0.00 ry
icsd_024569 Fe3Sn 194 194.270 0.00 ry
icsd_053535 FeSb 194 194.270 0.00 s
icsd_181132 FeSbV 194 63.463 0.00 e
icsd_150620 FeSn 194 194.270 0.00 ry
icsd-103807 GaMnPt 194 194.270 0.00 s
icsd 041921 GeMnNi 194 194.270 0.00 s
icsd_151196 InNis 194 63.463 0.00 e
icsd_640342 InRug 194 63.463 0.00 Ty
icsd_015908 InScs 194 194.270 0.00 ry
icsd_108590 MnNiSi 194 63.463 0.00 e
icsd_073361 MnO;Y 194 63.463 0.00 ry
icsd_191785 MnP 194 63.464 0.00 Iy
icsd_053970 MnSb 194 194.270 0.00 ry
icsd_670980 Nb2NisSi 194 194.270 0.00 ry
icsd_670879 NisSn 194 194.270 0.00 s
icsd_189498 NiPY 194 194.270 0.00 s
icsd_076678 NiPZr 194 63.464 0.00 e
icsd_105427 NiTl 194 194.270 0.00 ry
icsd_169821 NV 194  63.464 0.00 e
icsd_020009 PoTi 194 194.270 0.00 ry
icsd_042444 PV 194 63.463 0.00 e
icsd_018130 SexTa 194 63.463 0.00 Iy
icsd_652041 SeTi 194 194.270 0.00 ry
icsd_052503 TeTi 194 194.270 0.00 ry
icsd-106184 TiZns 194 63.463 0.00 s
icsd_020309 AsNiS 198 19.27 0.00 Iy
icsd_616878 BiNiSe 198 19.27 0.00 Iy
icsd_052963 CoGe 198 146.10 0.00 Iy
icsd_626558 CrPtSb 198 146.10 0.00 Iy
icsd-103606 FePtSb 198 19.27 0.00 Iy
icsd_016838 MnSi 198 146.10 0.00 Iy
icsd_093898 NiPS 198 19.27 0.00 Iy
icsd_093902 NiSbSe 198 19.27 0.00 Iy
icsd_652380 SiTc 198 146.10 0.00 Iy
icsd_043715 CoSy 205  61.436 0.00 g
icsd_042539 CoSe2 205  61.436 0.00 ry
icsd 625403 CoTes 205 61.436 0.00 Iy
icsd_185888 CrO; 205 61.436 0.00 g
icsd_000316 FeS, 205 148.17 0.00 ry
icsd_251567 IrO2 205 1.1 0.00 Iy
icsd_290438 N2Re 205 61.436 0.00 Iy
icsd 251565 O2Rh 205  148.17 0.00 Iy
icsd_181055  Cdo.25Cro.7sTe 215 160.67 0.00 s
icsd_181053  Cdo.75Cro.25Te 215 160.67 0.00 s
icsd_181035  Crg.25Gag.75P 215 111.255 0.00 s
icsd_186188  Cro.258¢Zno.7s 215 111.255 0.00 s
icsd_186187  Cro.255Zno.75 215 111.255 0.00 s
icsd_186189  Cro.25TeZno.7s 215  111.255 0.00 s
icsd_181036  Crg.75Gag.25P 215 160.67 0.00 s
icsd_629351 CusTesV 215 111.255 0.19 s
icsd_189696 AlTi, 216 119.319 0.00 s
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TABLE S27. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and

corresponding irreducible representations of crystallographic space group.

number Chemical formula and Gap (e rrep
icsd_185882 AlTi>Zn 216  119.319 0.00 T's
icsd_192816 AsLiMn 216 44.231 0.00 I's
icsd_184925 AsMn 216 44.231 0.00 I's
icsd_161716 AsMnNi 216 119.319 0.10 I's
icsd_052673 AuMnSb 216 119.319 0.00 I's
icsd_054465 AuMnSn 216 44.231 0.00 I's
icsd_671366 BiCoPt 216 44.231 0.00 I's
icsd_671365 BiFePt 216 44.231 0.00 I's
icsd_671364 BiMnPt 216 160.67 0.00 I's
icsd_671367 BiNiPt 216 160.67 0.00 I's
icsd_168901 BTc 216 160.67 0.00 I's
icsd_190995 CMnSc2 216 44.231 0.00 I's
icsd_183166 CMo 216 216.75 0.00 I's
icsd_623808 Co2HfSn 216 139.537 0.00 I's
icsd_625319 CooSnZr 216 139.537 0.00 I's
icsd_670706 CoFeSiZr 216 160.67 0.00 I's
icsd_108294 CoHfSb 216 44.231 0.00 I's
icsd_079936 CoN 216 119.319 0.00 I's
icsd_107129 CoNbSb 216 119.319 0.00 I's
icsd_102552 CoNbSn 216 44.231 0.00 I's
1csd_029082 CoO 216 119.319 0.80 I's
icsd_108317 CoSbZr 216 44.231 0.00 I's
1csd_106496 CoSnTi 216 44.231 0.00 I's
1csd-181079 CrN 216 160.67 0.00 I's
icsd_671343 CrSe 216 160.67 0.00 I's
icsd_169766 CrTe 216 44.231 0.00 I's
icsd_169407 CSc 216 44.231 0.00 I's
icsd_183168 CTc 216 119.319 0.00 I's
1csd_042978 CuMnSb 216 44.231 0.00 I's
icsd_183160 CY 216 160.67 0.00 I's
1csd_041258 FeN 216  119.319 0.00 I's
1csd_083928 FeNbSb 216  119.319 0.00 I's
icsd_090397 FeSbZn 216 44.231 0.00 T's
icsd_108482 GaMnPt 216 119.319 0.00 T's
icsd_108492 GaRhTi 216 160.67 0.00 T's
icsd_189699 GaTi, 216 119.319 0.00 I's
icsd_161715 GeMnNi 216 160.67 0.00 I's
icsd_190999 GeMnSc- 216 44.231 0.00 I's
icsd_169409 GeSc 216 160.67 0.00 I's
icsd_189708 GeTi, 216 160.67 0.00 I's
icsd_189702 InTi, 216 44.231 0.00 I's
icsd_104498 IrMnSn 216 160.67 0.00 I's
icsd 236787 MnN 216 160.67 0.00 I's
icsd_054255 MnNiSb 216 44.231 0.00 I's
icsd_161713 MnNiSi 216 44.231 0.00 I's
icsd_191788 MnP 216 119.319 0.00 T's
icsd_643329 MnPd;Sn 216 139.537 0.00 I's
icsd_076099 MnPdSb 216 44.231 0.00 T's
icsd_040908 MnPdTe 216 119.319 0.00 I's
icsd_057421 MnPtSb 216 160.67 0.00 I's
icsd_104955 MnPtSn 216 160.67 0.00 I's
icsd_076205 MnS 216 44.231 1.13 I's
icsd_191175 MnSb 216 119.319 0.00 I's
icsd_190997 MnSc,Si 216 160.67 0.00 I's
icsd_191001 MnSc2Sn 216 44.231 0.00 I's
icsd_024252 MnSe 216 160.67 0.82 I's
icsd_191171 MnSn 216 119.319 0.00 I's
icsd_181324 MnTe 216 44.231 0.52 I's
icsd_159438 MoN 216 119.319 0.00 I's
icsd_186876 MoP 216 160.67 0.00 I's
icsd_107122 NbRhSb 216 44.231 0.00 I's
icsd_105220 NbRhSn 216 119.319 0.00 I's
icsd_076699 NiSbTi 216 119.319 0.00 I's
icsd_054259 NiSnTi 216 8.32 0.00 I's
icsd_161755 NNi 216 119.319 0.00 I's
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TABLE S28. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer €mical rormula an ap (€ Irep
icsd_167870 NTc 216 44231 0.00 Ts
icsd 236783 NV 216 160.67 0.10 I's
icsd_167877 NW 216 119.319 0.00 I's
icsd_169408 ScSi 216 44231 0.00 I's
icsd_169410 ScSn 216 119319 0.00 s
icsd_671386 SeV 216 44.231 0.00 s
icsd_189705 SiTis 216 44.231 0.00 s
icsd_189711 SnTiz 216 44.231 0.00 s
icsd_671387 TeV 216 160.67 0.00 s
icsd_167814 Al3Ti 221 8.34 0.00 g
icsd_167812 Al3V 221 123.345 0.00 Iy
icsd_187962 AlCos 221 65.486 0.00 g
icsd 057932 AlLaz 221 123.345 0.00 ry
icsd_608581 AlMo 221 123.345 0.00 Iy
icsd_058038 AlNig 221 123.345 0.00 ry
icsd_029096 BaFeO3 221 123.345 0.00 ry
icsd_043799 BaMoO3; 221 123.345 0.00 ry
icsd_237730 Ba030s 221 65.486 0.00 Iy
icsd_671086 BaO3Tc 221 123.345 0.00 g
icsd_191203 BaO3V 221 123.345 0.00 ry
icsd_044430 BLaRh; 221 8.34 0.00 Iy
icsd-168900 BTc 221 65.486 0.00 g
icsd_168902 CaMnO; 221 123.345 0.00 Iy
icsd_671082 Ca03Tc 221 123.345 0.00 Iy
icsd-108129 CCo3Sn 221 47252 0.00 Iy
icsd 076797 CCosZn 221 47252 0.00 ry
icsd 422858 CdCo3N 221 10.46 0.00 Iy
icsd_033667 CdOsTi 221 123.345 0.00 Iy
icsd 023167 ClsMnTI 221 65.486 2.69 g
icsd 077154 CMn3Zn 221 47252 0.00 ry
icsd_015246 CoF3K 221 166.101 3.06 Iy
icsd_102423 CoGa 221 65.486 0.00 g
icsd_028921 CoLaO3 221 123.345 0.00 Iy
icsd_236831 CoN 221 123.345 0.00 Iy
icsd_077142 CoO3Sr 221 65.486 0.00 Iy
icsd_028930 CrLaO3 221 123.345 1.25 ry
icsd_236825 CiN 221 123.345 0.00 ry
icsd-160196 CrOsPb 221 166.101 0.00 Iy
icsd_108903 CrO3Sr 221 123345 0.00 g
icsd_049583 CsFsFe 221 166.101 3.04 Iy
icsd_042930 CTisTl 221 65.486 0.00 Iy
icsd 015424 F3FeK 221 166.101 2.86 ry
icsd_049586 F3FeRb 221 166.101 2.90 ry
icsd 015423 F3KMn 221 65.486 2.60 Iy
icsd_015426 F3KNi 221 166.101 3.70 Iy
icsd_073167 F3KPd 221 65.486 0.35 Iy
icsd_028145 F3KV 221 123.345 2.05 Iy
icsd 043722 F3MnRb 221 123.345 2.93 Iy
icsd 030612 F3Mo 221 65.486 1.12 ry
icsd_060611 F3NaV 221 166.101 0.27 Ty
icsd_025596 F3Nb 221 123.345 0.00 Iy
icsd 671397 F3NiRb 221 65.486 3.68 g
icsd_073166 F3PdRb 221 65.486 0.43 ry
icsd_028146 F3RbV 221 123.345 2.47 Iy
icsd_030613 F;3Ta 221 166.101 0.00 ry
icsd_077369 Fe11Sis 221 123.345 0.00 Iy
icsd 103451 Fe3Ga 221 65.486 0.00 ry
icsd_053461 Fe3Ge 221 166.101 0.00 Iy
icsd_103638 FesSn 221 65.486 0.00 Iy
icsd 029118 FeLaOs 221 166.101 0.49 ry
icsd_236829 FeN 221 166.101 0.00 Iy
icsd_091062 FeO3Sr 221 123.345 0.00 g
icsd_103765 GaLas 221 123.345 0.00 ry
icsd-103856 GaNis 221 65.486 0.00 Iy

icsd_103950 GaRu 221 5.15 0.00 ry
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TABLE S29. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and

corresponding irreducible representations of crystallographic space group.

numoer €mical rormula an ap (€ Irep
icsd_168838 HaMgo.75Tio.2s 221 65.486 0.00 Iy
icsd_183420 HfN 221 123345 0.00 Ty
icsd_051950 InLas 221 166.101 0.00 Iy
icsd_059438 InNi; 221 166.101 0.00 Ty
icsd_042929 InNTi3 221 65.486 0.00 Iy
icsd_059523 InScs 221 123345 0.00 Iy
icsd_104722 LasSn 221 123345 0.00 Iy
icsd_104732 La;TI 221 166.101 0.00 Iy
icsd 029119 LaMnO; 221 65.486 0.00 Iy
icsd_028908 LaO3Ti 221 123345 0.00 Iy
icsd 028925 LaO3V 221 166.101 0.00 Ty
icsd_187256 MgNi 221 166.101 0.00 Iy
icsd 236827 MnN 221 166.101 0.00 Iy
icsd_188415 MnOsSr 221 123.345 0.00 Ty
icsd-191174 MnSb 221 123.345 0.00 Iy
icsd_191170 MnSn 221 123345 0.00 Iy
icsd_159440 MoN 221 123345 0.00 Iy
icsd 071994 MoOsSr 221 166.101 0.00 Iy
icsd 236833 NNi 221 166.101 0.00 Iy
icsd_187710 NTc 221 65.486 0.00 Iy
icsd_183416 NTi 221 65.486 0.00 Iy
icsd_042931 NTi;TI 221 123.345 0.00 Iy
icsd_181144 NZr 221 166.101 0.00 ry
icsd_187637 O3PbV 221 123345 0.00 Ty
icsd_187483 O3RhSr 221 123345 0.00 Iy
icsd_069360 O3RuSr 221 166.101 0.00 Iy
icsd_109076 03SrTe 221 123345 0.00 Iy
icsd_088982 03SrV 221 123.345 0.00 Ty
icsd_611501 AsTis 223 167.107 0.00 Iy
icsd_638098 GesV 223 131.441 0.00 Ty
icsd_043356 SbTis 223 167.107 0.00 Ty
icsd_106108 SnZr; 223 1.1 0.00 Iy
icsd 077714 OZr; 224 134477 0.00 Iy
icsd 057504  AlAusMn 225 166.101 0.00 Iy
icsd_057507 AlAu,Ti 225 8.32 0.00 Iy
icsd_057607 AlCooFe 225 139.537 0.00 Iy
icsd 057611 AlCoHf 225 139.537 0.00 Iy
icsd 057618 AlCo,Mn 225 166.101 0.00 Iy
icsd_057620 AlCo,Nb 225 139.537 0.00 Iy
icsd 057634 AlCo>Ta 225 139.537 0.00 Iy
icsd_057653 AlCrCus 225 166.101 0.00 Iy
icsd_057662 AICrNip 225 139.537 0.00 Iy
icsd_057695 AlCuzMn 225 166.101 0.00 Iy
icsd_057793 AlFe; 225 166.101 0.00 Ty
icsd_057976 AlMnNiy 225 166.101 0.00 Iy
icsd_057981 AlMnPd; 225 166.101 0.00 Iy
icsd_057985 AlMnPt; 225 166.101 0.00 Iy
icsd_057986 AlMnRh; 225 166.101 0.00 Ty
icsd_058071 AlNiV 225 166.101 0.00 Iy
icsd_608800 AlNi; 225 166.101 0.00 Iy
icsd_185119 AlTiZr> 225 139.537 0.00 Iy
icsd-107955 AsMnPd; 225 166.101 0.00 Iy
icsd_058510 AuzInTi 225 166.101 0.00 Iy
icsd_168899 BTc 225 139.537 0.00 Iy
icsd_057008 CCr 225 166.101 0.00 Iy
icsd_185983 CIr 225 139.537 0.00 Iy
icsd_190994 CMnSc: 225 71.536 0.00 Iy
icsd_180457 CNi 225 8.34 0.00 ry
icsd_102386 CozFeGa 225 139.537 0.00 Iy
icsd_185936 CozFeGe 225 71.536 0.00 Iy
icsd_102392 CozFeln 225 139.537 0.00 Iy
icsd_052958 CosFeSi 225 139.537 0.00 Iy
icsd-102438  Co.GaMn 225 166.101 0.00 Iy
icsd_102441 CoGaNb 225 139.537 0.00 Iy
icsd 102451 Co2GaTa 225 139.537 0.00 Iy
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TABLE S30. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer €mical rormula an ap (€ Irep
icsd 052971 Co2GeMn 225 166.101 0.00 Ty
icsd_102483 Co2HfSn 225 139.537 0.00 Ty
icsd_053002  Co2MnSb 225 139.537 0.00 Iy
icsd_053007 CozMnSi 225 139.537 0.00 Iy
icsd_102531 Co2MnSn 225 166.101 0.00 Iy
icsd_102554 Co2NbSn 225 71.536 0.00 Iy
icsd_053086 Co,SiV 225 166.101 0.00 Iy
icsd_102687 Co2SnZr 225 139.537 0.00 Iy
icsd 623481 Cos.sGesMnz 2 225  139.537 0.00 Iy
icsd_151207 CoCuzSn 225 71.536 0.00 Iy
icsd_102385 CoFe2Ga 225 166.101 0.00 ry
icsd_052954 CoFe,Ge 225 166.101 0.00 Ty
icsd_184377 CoN 225 71.536 0.00 Iy
icsd_009865 CoO 225 166.101 1.68 Ty
icsd_181773 CRh 225 139.537 0.00 ry
icsd_037412 CrN 225 139.537 0.00 Iy
icsd_109296 CrO 225 139.537 0.00 Iy
icsd_186838 CrO, 225 71.536 0.41 Iy
icsd_169767 CrTe 225 71.536 0.00 Iy
icsd_183167 CTc 225 139.537 0.00 Iy
icsd_151206 CuzFeSn 225 166.101 0.00 Iy
icsd-102996 CuzInMn 225 166.101 0.00 Ty
icsd_054597 CuzInTi 225 166.101 0.00 Iy
icsd 053312 CuMnSb 225 166.101 0.00 Iy
icsd-103057 Cu2MnSn 225 166.101 0.00 Ty
icsd 061323 CuO 225 71.536 0.00 Iy
icsd_065410 FTi 225 71.536 2.03 Iy
icsd_186065 Fe>GeMn 225 166.101 0.00 Iy
icsd_186061 Fe,MnSi 225 166.101 0.00 Iy
icsd_108436 FesGa 225 139.537 0.00 Iy
icsd_053462 Fe3Ge 225 71536 0.00 Iy
icsd_053545 FesSi 225 139.537 0.00 Iy
icsd_187492 FeGaNis 225 71.536 0.00 Iy
icsd_184375 FeN 225 166.101 0.00 Iy
icsd_027856 FeO 225 71.536 1.06 Ty
icsd_053525 FeRu.Si 225 166.101 0.00 Ty
icsd_103615 FeRu>Sn 225 166.101 0.00 Iy
icsd 670177 FeSiz 225 139.537 0.00 ry
icsd_155336  GasMn4Nis 225 166.101 0.00 Iy
icsd_103803 GaMnNi; 225 166.101 0.00 Iy
icsd_191168 GaMnPt, 225 166.101 0.00 Iy
icsd_103892 GaNiV 225 166.101 0.00 Iy
icsd_053687 GeMnNiz 225 166.101 0.00 Iy
icsd_053705 GeMnPd, 225 139.537 0.00 Iy
icsd_053706  GeMnRh. 225 166.101 0.00 Iy
icsd_190998 GeMnSc 225 139.537 0.00 Iy
icsd_056182 HoTi 225 166.101 0.00 Iy
icsd 056191 HoV 225 139.537 0.00 ry
icsd 051984 InMnNiy 225 166.101 0.00 Iy
icsd 051988 InMnPd. 225 166.101 0.00 Iy
icsd_054596 InNiTi 225 139.537 0.00 Iy
icsd-104980 Mn2SnW 225 166.101 0.00 Iy
icsd_236807 MnN 225 139.537 0.00 Ty
icsd_076080 MnNi2Sb 225 166.101 0.00 Iy
icsd_104926 MnNi>Sn 225 166.101 0.00 Ty
icsd_009864 MnO 225 139.537 0.25 Iy
icsd_104936  MnPbRh 225 166.101 0.00 Iy
icsd_076100 MnPd. Sb 225 166.101 0.00 Ty
icsd_104945 MnPd2Sn 225 139.537 0.00 Iy
icsd_104964 ~ MnRh2Sn 225 166.101 0.00 Iy
icsd_018007 MnS 225 139.537 0.71 Ty
icsd_191173 MnSb 225 166.101 0.00 Iy
icsd-190996 MnSc2Si 225 139.537 0.00 Iy
icsd_191000 MnSc2Sn 225 71.536 0.00 Iy

icsd_024251 MnSe 225  139.537 0.33 ry
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TABLE S31. Tabulated information on ferromagnetic materials, including the chemical formula, space group, magnetic space group, band gap and

corresponding irreducible representations of crystallographic space group.

number Chemical formula and Gap (e rrep
icsd_191169 MnSn 225 71.536 0.00 ry
icsd_076240 MnTe 225 166.101 0.00 ry
icsd_186875 MoP 225 166.101 0.00 r
icsd_076700 Ni2SbTi 225 225.117 0.00 r
icsd_105376 Ni2SnV 225 139.537 0.00 ry
icsd_009866 NiO 225 71.536 1.75 r
icsd_105327 NiRh2Sn 225  139.537 0.00 rf
icsd_169573 NiS2 225  139.537 0.00 ry
icsd_236813 NNi 225 71.536 0.00 ry
icsd_167863 NOs 225  139.537 0.00 r
icsd_167855 NRu 225  166.101 0.00 ry
icsd_167854 NTc 225 166.101 0.00 Fj‘}f
icsd_022321 NV 225 71.536 0.00 r
icsd_077650 OPd 225  139.537 0.00 r
icsd_040125 OTi 225 71.536 0.00 ry
icsd_028681 ov 225  139.537 0.00 r
icsd_105933 Rh2SnV 225  166.101 0.00 rf
icsd 424636 GasMn 229 166.101 0.00 ry
icsd_027836 O4Pt3 229 166.101 0.00 ry
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C. Collinear ferrimagnetic materials

The relevant information for ferrimagnetic materials is summarized in Table[S32}{S35] including their chemical formula, space group,
magnetic space group, band gap and corresponding irreducible representations of crystallographic space group.

TABLE S32. Tabulated information on collinear ferrimagnetic materials, including the chemical formula, space group, magnetic space group, band
gap and corresponding irreducible representations of crystallographic space group.

numboer emical rormula an ap (€ Irep
icsd_010509 Al11Mny 2 24 0.00 T
icsd_063057  As2Cu3Os 2 24 2.05 I
icsd_167202  CoFLiO4S 2 24 3.41 ry
icsd_050507 CrFsMo 2 24 0.62 rr
icsd-193472  Cu3NbzOs 2 24 0.20 g
icsd_001143 Cu30sP> 2 2.4 2.07 ry
icsd_050506 CuFsMo 2 24 0.70 T
icsd_079695 HaAszCuFe2010 2 1.1 2.55 Iy
icsd_192247 CoYs 4 4.9 0.00 I
icsd_240499 BrOTi 11 11.54 0.00 ry
icsd 051677  H3ClCuz03 11 11.54 1.70 ry
icsd 624485 Co2NiSes 12 1262 0.00 ry
icsd_622499 CoCr2S, 12 1262 0.00 Iy
icsd_601038 CoCrzSes 12 1262 0.00 s
icsd_622979 CoFesSes 12 1262 0.00 ry
icsd_026173 CoMo3S4 12 1258 0.00 I
icsd_624874 CoS4Tiz 12 1262 0.00 ry
icsd_624884 CoS4V2 12 1258 0.00 r
icsd_625002 CoSe4Tiz 12 1262 0.00 ry
icsd_625012 CoSe4 Vs 12 1258 0.00 g
icsd 625931 CraFeS4 12 12.62 0.27 ry
icsd_043042 CraFeSes 12 1262 0.00 ry
icsd_016884 CraNiSy 12 1262 0.06 s
icsd_626655 CrS4V2 12 1258 0.00 ry
icsd_633332 Feo.5S2Ti 12 1262 0.00 ry
icsd_015043 FesSes 12 1262 0.00 s
icsd_632972 FeNisSe4 12 1262 0.00 ry
icsd_603354 FeRhoSes 12 1258 0.00 ry
icsd_042563 FeS4Tiz 12 1262 0.00 ry
icsd_035634 FeS4Va 12 1262 0.06 s
icsd_633504 FeSe4Tiz 12 1262 0.61 ry
icsd_193869  Nig.5Se2Ti 12 1262 0.00 ry
icsd_042558 NisSes 12 1262 0.00 Iy
icsd_646388 NiS4Tiz 12 1262 0.00 s
icsd_035140 NiS4 Vs 12 1262 0.00 ry
icsd_646544 NiSe4Tiz 12 1262 0.00 ry
icsd_023970 NiSes Vo 12 1262 0.00 ry
icsd_024566 S4Vs 12 1262 0.00 ry
icsd_601347 Se4Tis 12 1258 0.00 rr
icsd 043412 Te4Tis 12 1258 0.00 g
icsd_041858 AsCoS 14 1475 0.00 ry
icsd 239671  CaCrOgOs 14 1479 0.00 s
icsd_089955  CasFeMoOg 14 1475 0.67 g
icsd 238148  CaxFeOgOs 14 1475 0.72 ry
icsd_181147  FeMn20gSb 14 1479 1.53 ry
icsd-096120  LasNiOgRu 14 1479 0.76 ry
icsd 252567 Mn3OgRe 14 1479 0.00 ry
icsd_602022 HFeTi 17 51.296 0.00 I's
icsd_632217 H.FeTi 26 26.69 0.00 I's
icsd 627741  CuzGeMnSey 31 31.127 1.01 T
icsd_020082 AIB4Cr; 47 47.252 0.00 ry
icsd-171434  BaCo205Y 51 51.296 0.48 Iy
icsd_033996 CoCu303 59 59.410 0.68 Iy
icsd_610884 AsMnNi 62 62.446 0.00 ry
icsd_670822 CCosFe 62 62.446 0.00 ry
icsd_670825 CCrFe; 62 62441 0.00 g
icsd_167127 CFe2Ni 62 62.446 0.00 s
icsd 025726 CooP 62 62.447 0.00 s
icsd_016483 CoMnP 62 62.448 0.00 Iy
icsd_005432 CoMnSi 62 62.446 0.00 ry
icsd_002421 CoMoP 62 62.446 0.00 ry
icsd_624646 CoPTi 62 62.446 0.00 s
icsd 041918 GeMnNi 62 62.447 0.00 ry
icsd_076084 MnNiSi 62 62.448 0.00 ry

icsd_187466 O3Tiy 62 62.446 0.30 Ty
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TABLE S33. Tabulated information on collinear ferrimagnetic materials, including the chemical formula, space group, magnetic space group, band
gap and corresponding irreducible representations of crystallographic space group.

numoer cmical rormula an ap (€ Irep
icsd_044188 B3CoV 63  63.463 0.00 'y
icsd_042629 CCr3Ge 63  63.464 0.00 Iy
icsd_189439 Fe;03 63 63.464 0.59 Iy
icsd_065881 BaCu30;4 65 65485 1.22 ry
icsd_050089  CugO10Srs 65 65485 0.00 ry
icsd_044293 B4Fe2Mo 71 71536 0.00 g
icsd614748  B4Mn;Mo 71 71536 0.00 s
icsd_670346 CaMnO3 71 71536 0.13 Iy
icsd 416904  Cu3O5Sr2 71 71536 0.37 Iy
icsd_150701  FeMoOgSr2 87 12.62 0.00 Ty
icsd 052332 SbyVs 87 12.62 0.00 iy
icsd_042881 Te, Vs 87 12.62 0.00 Ty
icsd_067978  BaCuFeOsY 99 25.59 0.00 s
icsd_167196 FeSeo.s75 99 25.59 0.00 I's
icsd_023779 CrNNb 100 99.167 0.00 Iy
icsd_202705 FgFeoLi 102 34.158 1.49 I's
icsd_067711  BasFe3OsY 123 47252 0.00 ¥
icsd 015521  ClFe30sPby 123 65.486 0.10 ry
icsd_053505 FeNNi 123 65.486 0.00 s
icsd 613327 BCosTas 127 65.486 0.00 s
icsd_614755  BoMnMoy 127 55358 0.00 s
icsd_088317 B2V; 127 65.486 0.00 s
icsd_059553 InyTis 127 55358 0.00 s
icsd_644412 MosSiz 127 65.486 0.00 s
icsd 016844 AsFe 129 59.410 0.00 ry
icsd_093237 AsFeMn 129 129417 0.00 Iy
icsd_165984  AsFeO3SroV 129 59410 0.00 s
icsd_042329 AsMn, 129 129.417 0.00 Iy
icsd 042325 Mn. Sb 129 129417 0.00 Iy
icsd_200014 ~ MoOgRh; 136 136.501 0.00 g
icsd 032011  As2BasMn302 139 139.537 0.00 Iy
icsd_032010  AsoMn302Sr2 139 139.537 0.00 ry
icsd246541  BazFeMoOg 139 139.537 0.00 Iy
icsd_032013  BazMn302Sbs 139 139.537 0.00 Iy
icsd_032014  BizMn302Sr2 139 139.537 0.00 Iy
icsd_617225 BiTiz 139 71.536 0.00 s
icsd_094079  FeMoOgSr2 139 139.537 0.00 s
icsd_084202 Mn3zN» 139 69.524 0.00 s
icsd_032012  Mn302SbaSr2 139 139.537 0.00 Iy
icsd_188743  MoOsOsPby 139 139.537 0.00 g
icsd_188742  MoOsOsSna 139 139.537 0.00 Iy
icsd 246426 Bi»CrFeOs 146 146.10 1.41 I
icsd_031853 MnNiO3 148 24 0.90 ryrs
icsd_626435 CrNiP 150  38.189 0.00 s
icsd_029132 F3Fe 150 5.13 0.00 I's
icsd_029134 F3Rh 150 5.15 0.00 I's
icsd_155025 FesInsSes 164 2.4 0.00 g
icsd 062661  Mn3NbgO1; 164 1258 0.25 ry
icsd_076020 O2PTi3 164 164.89 0.00 ry
icsd_670856 BaFe 187 187213 0.00 I
icsd_610130 AsCry 189  189.225 0.00 Iy
icsd 043913 AsCrNi 189 189.225 0.00 Iy
icsd 610275 AsCrTi 189 189.225 0.00 Iy
icsd_610883 AsMnNi 189  38.191 0.00 T's
icsd_610927 AsMnTi 189  189.225 0.00 Iy
icsd 042943 CoGeTi 189 38.191 0.00 T's
icsd_600596 CrNiP 189  38.191 0.00 T's
icsd_043394 Mn,P 189  38.191 0.00 T's
icsd_643671 MnSiTi 189 189.225 0.00 Iy
icsd_614407 BGe3Vs 193 63.464 0.00 e
icsd_609885 CAs3Vs 193 63.464 0.00 Iy
icsd 042585 FesSis 193 193.260 0.00 ry
icsd_643689  Mn3SizV2 193 193.260 0.00 s
icsd_182095 B4Mo 194 63.463 0.00 e
icsd_624067 CoaMg 194 63.464 0.00 e




37

TABLE S34. Tabulated information on collinear ferrimagnetic materials, including the chemical formula, space group, magnetic space group, band
gap and corresponding irreducible representations of crystallographic space group.

number Chemical formula and Gap (e rrep
icsd_102673 Co2Sn 194 194.270 0.00 1“2+
icsd_189226 Co3SiTiz 194 11.54 0.00 rg
icsd_163332 Mn2Sb 194 187.213 0.00 F;’
icsd_670785 AICrHfV 216 160.67 1.06 T's
icsd_670784 AlICrVZr 216 160.67 1.06 I's
icsd_670799 CaCrPV 216 160.67 0.11 s
icsd_191684 CoCrTe 216 119.319 0.00 I's
icsd_670707 CoFeGeZr 216 44.231 0.00 I's
icsd_190988 CoMnS 216 119.319 0.00 I's
icsd_053001 CoMnSb 216 160.67 0.00 I's
icsd_190989 CoMnSe 216 119.319 0.00 I's
icsd_190990 CoMnTe 216 119.319 0.00 I's
icsd_053070 CoSbTi 216 44231 0.00 Ts
icsd_053071 CoSbV 216 160.67 0.00 I's
icsd_185079 CoSnV 216 119.319 0.00 I's
icsd_191682 CoTeV 216 119.319 0.00 I's
icsd_191685 CrFeTe 216 44231 0.00 Ts
icsd_670788 CrGaHfV 216 44231 0.98 Ts
icsd_670787 CrGaVZr 216 160.67 1.07 I's
icsd_670793 CrGeScV 216 44,231 0.78 Ts
icsd_670796 CrGeVY 216 44,231 0.69 Ts
icsd_670791 CrHfInV 216 160.67 0.94 I's
icsd_670790 CrInVZr 216 44.231 1.00 Ts
icsd_670798 CrKSV 216 160.67 0.00 I's
icsd_182484 CrNiSb 216 44231 0.00 I's
icsd_670801 CrPSrV 216 160.67 0.25 I's
icsd_670800 CrRbSV 216 44,231 0.00 Ts
icsd_670792 CrScSiV 216 44.231 0.81 Ts
icsd_670794 CrScSnV 216 160.67 0.66 I's
icsd_670795 CrSivY 216 160.67 0.80 I's
icsd_670797 CrSnVY 216 44.231 0.58 s
icsd_191687 FeMnTe 216 44.231 0.00 Ts
icsd_053537 FeSbTi 216 160.67 0.00 s
icsd_053539 FeSbV 216 119.319 0.00 Ts
icsd_106680 FeSnTi 216 160.67 0.00 I's
icsd_191683 FeTeV 216 119.319 0.00 I's
icsd_184947 GeMn, 216 160.67 0.00 I's
icsd_670705 GeMnVZr 216 160.67 0.00 I's
icsd_044660 IrMnSb 216 160.67 0.00 I's
icsd_184948 Mn,Sb 216 44.231 0.00 s
icsd_671535 MnsSi 216 160.67 0.00 I's
icsd_161714 MnNiP 216 119.319 0.00 I's
icsd_054343 MnRhSb 216 44.231 0.00 s
icsd_670704 MnSiVZr 216 44.231 0.00 s
icsd_076702 NiSbV 216 44.231 0.00 s
icsd_107127 RuSbTi 216 119.319 0.00 s
icsd_107124 RuSbV 216 119.319 0.02 s
icsd_043847 CAlCos 221 123.345 0.00 I‘I
icsd_076790 CCosMg 221 123.345 0.00 FI
icsd_076793 CCosSc 221 47.252 0.00 Fj
icsd 077152 CMgNi3 221 47.252 0.00 I‘I
icsd_077394 CRu3zV 221 123.345 0.00 FI
icsd_053506 FesNPd 221 123.345 0.00 1“4+
icsd_044864 Fes NPt 221 123.345 0.00 I‘I
icsd_053502 FesN 221 123.345 0.00 ij
icsd_044369 MnyN 221 123.345 0.00 FI
icsd_106087 SnTig 221 123.345 0.00 1"4+
icsd_057600 AlCo>Cr 225 139.537 0.00 I‘I
icsd_185966 AlCo-,Ti 225 139.537 0.00 FZ
icsd_057643 AlCosV 225 166.101 0.00 FI
icsd_057654 AlCrFe2 225 139.537 0.00 I‘I
icsd_057806 AlFesMn 225 71.536 0.00 I“;l"
icsd_057807 AlFesMo 225 166.101 0.00 FI
icsd_057827 AlFe,Ti 225 166.101 0.00 I‘I

icsd_057832 AlFeoV 225  166.101 0.00 ry
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TABLE S35. Tabulated information on collinear ferrimagnetic materials, including the chemical formula, space group, magnetic space group, band
gap and corresponding irreducible representations of crystallographic space group.

number Chemical formula and Gap (e rrep
icsd_057994 AlMnaV 225  166.101 0.00 ry
icsd_186059 AsFe,Ti 225 166.101 0.00 ry
icsd_102318 Co2CrGa 225 139.537 0.00 rf
icsd_416260 Co2CrIn 225  139.537 0.00 r
icsd_102453 Co2GaTi 225  139.537 0.00 ry
icsd_102456 Co2GaV 225 166.101 0.00 r
icsd_052989 Co2GeTi 225 71.536 0.00 rf
icsd_053080 Co.SiTi 225  139.537 0.00 ry
icsd_102682 Co2SnTi 225 139.537 0.00 ry
icsd_102684 Co2SnV 225  166.101 0.00 r
icsd_102437 CoGazMn 225  166.101 0.00 ry
icsd_102755 CrFe>Ga 225  139.537 0.00 Fj‘}f
icsd_185999 CrFe2Sn 225 71.536 0.00 rf
icsd_186721 FeaGaMn 225  166.101 0.00 r
icsd_103469 Fe,GaTi 225  139.537 0.00 ry
icsd_103473 FeoGaV 225 71.536 0.00 r
icsd_186056 FeoInTi 225  166.101 0.00 rf
icsd_186060 Fe,SbTi 225 71.536 0.00 ry
icsd_053555 Fe,Siv 225 166.101 0.00 ry
icsd_103641 FeaSnTi 225  166.101 0.00 r
icsd_103644 FeaSnV 225  166.101 0.00 ry
icsd_103813 GaMnyV 225 166.101 0.00 Fj‘}f
icsd_188332 GaMn3 225 166.101 0.00 r
icsd_188334 GeMn3 225  166.101 0.00 r
icsd_671340 GeRuaV 225 166.101 0.00 ry
icsd_076227 Mn3Si 225 166.101 0.00 r
icsd_188333 Mn3zSn 225  166.101 0.00 rf

icsd 671341 RusSbV 225  166.101 0.00 Ty
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The relevant information for noncollinear ferrimagnetic materials is summarized in Table [S36}{S37] including their chemical formula,

space group, magnetic space group, band gap and corresponding irreducible representations of crystallographic space group.

TABLE S36. Tabulated information on noncollinear ferrimagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

numoboer emical rormula an ap (€ Irep
icsd 065295  CsaCusFio 2 1.1 3.20 Ty
icsd 416823  HCoOsPZn 2 24 1.69 g
icsd_000902  AsClCo204 11 11.50 3.38 ry
icsd 415798 Cl2Co205Te 11 11.50 2.74 rr
icsd_657748 O:Ti 11 24 0.00 Iy
icsd 088156  BaoIrLaOg 14 1479 0.50 ry
icsd_088158  BaoIrLuOg 14 1479 0.27 ry
icsd_088153  BaxIrOgSc 14 1475 0.09 rr
icsd 088155 Ba,IrOs Y 14 14.79 0.19 ry
icsd_152444  CazNiOgOs 14 1479 0.12 ry
icsd 079495  ColrLa;06 14 1475 0.45 rr
icsd_030410 CuOgSbo 14 1479 1.28 g
icsd_165398 F4Ru 14 1475 1.55 ry
icsd_006044 FsLisRh 14 1475 0.47 rr
icsd-195628  FeMn2OgRe 14 1475 0.00 g
icsd 238316  InOgOsSr2 14 1479 1.02 ry
icsd 414605  IrLa»LiOg 14 1479 0.36 ry
icsd_079492  TrLazMgOg 14 1479 0.59 s
icsd 413634 IrLa;NaOg 14 1479 0.47 T
icsd 079494  IrLa:NiOg 14 1475 0.52 ry
icsd 075596  IrLa;OgZn 14 1479 0.50 ry
icsd_088157  IrLuOgSr2 14 1479 0.24 s
icsd 088152 IrOgScSra 14 1479 0.02 ry
icsd 088154 IrO6Sr2Y 14 1479 0.26 ry
icsd 416199 LasLiOgOs 14 1479 1.00 ry
icsd 088522  La;MgOgRh 14 1475 0.00 ry
icsd_088523  LayOgRhZn 14 1479 0.09 ry
icsd_159030 CalrO; 36 36.174 0.34 IV
icsd_429116 BRuTa 51 51.295 0.00 g
icsd_263013 Fe304 51 51.295 0.00 Iy
icsd_612536 B>BaNis 58 58.398 0.00 Iy
icsd 615019 B2 NioSr 58 1475 0.00 ry
icsd_406953 AsCoHf 62 62.446 0.00 Iy
icsd_193272 BizCo 62 62.447 0.00 ry
icsd_245840 CaCrO; 62 62.448 0.40 Iy
icsd_159433 CalrOs 62 62.448 0.15 Iy
icsd_167128 CCoFes 62 62.447 0.00 ry
icsd 670824 CCroFe 62 62.446 0.00 ry
icsd_181711 CCrs 62 62.446 0.00 s
icsd_670838 CFeV, 62 62.446 0.00 s
icsd 251180 CMn; 62  62.446 0.00 ry
icsd_625259 Co3Sn2 62 62.447 0.00 T
icsd_636746 GelrTi 62 62.446 0.00 Iy
icsd_196446 IrO3Sr 62 62.448 0.07 ry
icsd 075569 LaOsRu 62 62.447 0.61 Iy
icsd_056697 OsRuSr 62 62.447 0.00 Iy
icsd236435  CoOgOsSr2 87  12.62 0.04 Ty
icsd 245819  CuOgOsSr2 87 12.62 0.00 iy
icsd_024563 S4Vs 87 1262 0.00 Ty
icsd 652166 SeqVs 87 12.62 0.33 ryry
icsd 023173 FsLizMo 94 18.19 1.13 s
icsd 025751 Cr3GeN 113 18.19 0.00 I's
icsd_030447 BCo. 121 72544 0.00 Ts
icsd_160691  CCraLaSi» 123 65.486 0.00 s
icsd_187494 FeGaNi» 123 12.58 0.00 s
icsd_187493 GaMnNis 123 1258 0.00 s
icsd 021110 CuF3K 127 55.358 2.49 ry
icsd 611100 AsaNisY 136 65.486 0.00 s
icsd_166673 CoOgTaz 136 58.398 3.01 s
icsd_ 418676 CrFsLiz 136 58.398 1.01 ry
icsd 424578 Cs3NiOs 136 58.398 1.58 ry
icsd_084789 CuOgSbo 136 58.398 1.30 s
icsd_074565 FsLizMo 136 58.398 1.20 ry
icsd_095778 FeLi2Rh 136 58.398 0.47 ry
icsd 040337 FeOgTaz 136 58.398 2.36 s
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TABLE S37. Tabulated information on noncollinear ferrimagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

numoer emical rormula an ap (€ 1rep
icsd 262579 K3NiO> 136 58.398 1.58 T
icsd 424579 NiO2Rbs 136 58.398 1.31 ri
icsd 025775 CGeMn; 140 72544 0.00 Ty
icsd_024651 FeoN 149 16277 0.00 T,
icsd 200999 Li>OsRe 161 9.37 0.37 s
icsd_044612 FeoN 162 162.77 0.00 r
icsd_041814 SbaVs 166 12.58 0.00 ri
icsd_016673 FsRu 167 15.85 1.39 ri
icsd_016649 F3Ti 167  15.85 2.19 ri
icsd_030624 F5V 167  15.85 2.03 ri
icsd_088670 BaCoO3 187  38.191 1.35 T's
icsd_624869  Co2S¢Tao 189  38.189 0.00 Ts
icsd_623085 CoGaHf 189 38.189 0.00 Ts
icsd_623254 CoGaZr 189  38.191 0.00 Ts
icsd 626107  CreGegSc 191 191.239 0.00 ri
icsd_658018 CreGegY 191  191.239 0.00 ri
icsd_029285 NP;Vs 193 193.258 0.00 r;
icsd_016839 CoSi 198  19.27 0.00 T4
icsd_166458 N:Os 205  61.436 0.00 rf
icsd_635637 GasVs 213 15545 0.00 T
icsd_052592 AgMn3N 21 166.97 0.00 ri
icsd_058547 AuNV; 21 12.58 0.00 ry
icsd_043853 CAIFes 21 12.62 0.00 ry
icsd_043860 CAIMns 21 12.58 0.00 ry
icsd_076842 CFe3Sn 221 166.101 0.00 ry
icsd_076763 CFesZn 21 65486 0.00 r;
icsd_023586 CGaMn; 21 12.62 0.00 r}
icsd_044351 CGeMn; 21 12.58 0.00 ri
icsd_077036 CInMn; 21 12.62 0.00 r;
icsd 077153 CMn3Sn 21 12.58 0.00 r¥
icsd_247066 CosInN 21 1046 0.00 ry
icsd_053125 Cr3GaN 21 166.97 0.00 ry
icsd_053132 CrsIrN 21 166.101 0.00 ry
icsd_053143 CrsNRh 21 166.101 0.00 r;
icsd_053145 CrsNSn 21 12.58 0.00 ri
icsd_053306 CuMn;3N 21 166.97 0.00 ry
icsd_183372 CuNNi; 21 65.486 0.00 ry
icsd_044865 FesNNi 221 166.101 0.00 ry
icsd_153274 FesNRh 21 12.62 0.00 r;
icsd_087399 GaMn3N 21 12.58 0.00 ry
icsd_097743 GeMns 221 166.101 0.00 ry
icsd_044659 IrMnsN 221 65.486 0.00 ry
icsd_076056 Mn;NNi 21 166.101 0.00 r;
icsd_076057 Mn;NPd 21 166.101 0.00 r;
icsd_076058 Mn;3NPt 221 166.101 0.00 ri
icsd_076060 Mn;NRh 21 166.101 0.00 r;
icsd_076062 MnsNSn 21 166.101 0.00 ry
icsd_076070 Mn3NZn 21 166.97 0.00 ri
icsd_096119 Mn;Sb 221 166.101 0.00 r;
icsd_076403 NNiy 21 166.97 0.00 ry
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E. Collinear antiferromagnetic materials

The relevant information for collinear antiferromagnetic materials is summarized in Table[S38}{S47} including their chemical formula,
space group, magnetic space group, band gap and corresponding irreducible representations of crystallographic space group.

TABLE S38. Tabulated information on collinear antiferromagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

numoer €mical rormula an ap (€ Irep
icsd_100442  AsyFe 011 2 2.6 2.34 T,
icsd 428633 AsBiCoOs 2 2.6 3.03 Iy
icsd_059721  AsBiMnOs 2 2.6 2.71 ry
icsd 092916  AsBiNiO; 2 2.6 3.16 Iy
icsd_043508 AsFeS 2 2.6 0.00 Iy
icsd_024284 B2Co205 2 2.6 3.62 Iy
icsd 246811 B2Fe205 2 2.6 3.24 ry
icsd_006240  Ba»CuOgTe 2 2.6 1.41 Iy
icsd_ 059720  BiMnO5V 2 2.6 2.48 Iy
icsd 418858  BrzCoO3Sba 2 2.6 2.62 ry
icsd_039784 BrsTi 2 2.6 2.27 Iy
icsd 410101  CI;MoOSe 2 2.6 1.78 Iy
icsd_196024 CMnOs3 2 2.6 3.01 Iy
icsd 423336 Cs4FeO3 2 2.6 1.37 Iy
icsd_240930  CuzNaz011Si4 2 2.6 2.90 Iy
icsd_039439 CuMoO,4 2 2.6 2.02 Iy
icsd_004189 CuOsW 2 2.6 1.94 Iy
icsd_173748  F207TeaVs 2 2.6 2.67 Iy
icsd_036208 Fe2O7P> 2 2.6 3.83 Iy
icsd_196300 FeSe 2 2.6 1.21 o
icsd_180390 FFeO,4S 2 24 2.30 Iy
icsd_180391 FLiNiO4S 2 2.4 3.71 Iy
icsd_087710  HyFeO5V 2 2.6 2.49 Iy
icsd_167608 ~ HFeLiOsP 2 24 2.64 T’
icsd_095571 LiMoS: 2 2.6 0.56 Iy
icsd 023334 MnPy 2 2.6 0.00 Iy
icsd_166313  NaOgSizTi 2 2.6 2.78 Iy
icsd_036263 MoO» 4 4.9 0.00 '
icsd_069869  CaClFeO; 8 8.32 1.96 Iy
icsd 055578  CoaInsZrs 10 1044 0.00 Iy
icsd 081569  FexO12Se4Sr 10 1042 2.33 Iy
icsd_601978 HoFeTi 10 1045 0.00 Iy
icsd_000901  AsCICu204 1 1154 1.38 Iy
icsd_162834 BiFeOs; 1 1155 0.00 T,
icsd 411140 Cl;CsTiz 11 11.52 2.68 Ty
icsd_065346  ClFeLiMoO,4 11 1152 2.67 Ty
icsd_001029 Col4Rbs 11 1153 2.05 Iy
icsd_108896 CoO3Sr 11 1150 0.00 Iy
icsd_084825 CoPZr» 11 1153 0.00 ry
icsd_035044  CroNbsSeio 1 11.52 0.00 Iy
icsd_166587  CsFsNOOs 11 1153 1.68 Iy
icsd 422751 CuNa;0, 11 1153 1.33 Iy
icsd_166586  FsKNOOs 11 1153 1.63 Iy
icsd_078042  FzMnRbZr 11 1153 4.76 Iy
icsd_078041 FzMnTIZr 1 11.52 3.77 Ty
icsd_066513 FeTaTes 1 1152 0.00 Ty
icsd_187148 HayFe 11 1153 0.00 Iy
icsd_075454  As2Ba;Mn20 12 1261 1.02 ry
icsd_043898 AsoCr 12 1260 0.00 I,
icsd 611574 AsoV 12 12.60 0.00 I,
icsd-195677 BiBrFeS: 12 1258 1.46 Iy
icsd 415307  BiBrMnS» 12 1262 1.33 ry
icsd 415138 BilMnSes 12 1262 0.92 Iy
icsd_423461 BrsW 12 12.60 0.25 T,
icsd_172782  BrMnS2Sb 12 12.62 1.40 ry
icsd_072389 CaFeNy 12 1261 0.94 Iy
icsd_096556  CaClFeO; 12 12.60 2.10 Iy
icsd 617825  CFesSi2Y> 12 1261 0.00 ry
icsd_041802 Cl3CrCs 12 1262 1.02 ry
icsd_002225 Cl3CrRb 12 12.62 1.21 Iy
icsd_026108 ClzMo 12 1261 2.37 Iy
icsd 262639 Cl3Tc 12 1260 1.16 Ty
icsd_624616 Co2P2Ss 12 1260 1.91 Ty
icsd_290048 FeoLuOy4 12 1261 0.00 Iy
icsd 016252 FeaP2Ss 12 1261 2.12 .
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TABLE S39. Tabulated information on collinear antiferromagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

number Chemical formula and Gap (e rrep
icsd_061392 FePS3 12 12.61 2.10 I'T
icsd_030011 FeS,T1 12 12.61 1.19 Iy
icsd_020661 FeSc2Sia 12 12.61 0.00 I'T
icsd_100354 FeSeo Tl 12 12.60 0.80 Iy
icsd_671146 H3MgNi» 12 12.61 0.00 Iy
icsd 281558 IMnSbSez 12 12.62 0.89 ry
icsd_049021 KLiMnO2 12 12.60 1.43 Iy
icsd 061391 MnPS3 12 12.61 2.26 I'T
icsd_657314 NizP2Se 12 12.61 1.70 I'T
icsd_602341 NiPS3 12 12.61 1.72 I'T
icsd_646145 NiPSe3 12 12.60 1.29 Iy
icsd_647926 P>Pd2Se 12 12.61 0.41 I'T
icsd_648076 P2S6V2 12 12.61 2.15 I'T
icsd_036456  Ago.5Cro.5PS3 13 13.68 1.31 I'T
icsd_202045  Ago.5PS3Vo 5 13 13.68 0.88 I'T
icsd_186505 AsCaFFe 13 13.67 0.00 Iy
icsd_186508 AsFFeSr 13 13.67 0.00 Iy
icsd_010293 CLl4Re 13 13.68 0.80 I'T
icsd_067168 Cl;CsTiz 13 13.67 2.77 Iy
icsd_063686 CIFsO2Ru 13 13.68 0.79 I'T
icsd_081061 CoMoO4 13 13.68 2.37 I'T
icsd_015851 CoO4W 13 13.67 3.01 Iy
icsd_008128 FeNbO4 13 13.67 2.39 Iy
icsd_015192 FeO4W 13 13.68 1.29 I'T
icsd 411172 K2oMn3zSy 13 13.67 2.62 Iy
icsd_061078 MnMoOy4 13 13.67 1.95 Iy
icsd_015850 MnO4W 13 13.68 2.66 I'T
icsd_081060 MoNiOy4 13 13.67 2.26 Iy
icsd_015852 NiO4W 13 13.67 2.70 Iy
icsd_185809 AsFeS 14 14.77 0.00 Iy
icsd_610526 AsFeSe 14 14.77 0.00 Iy
icsd_610529 AsFeTe 14 14.78 0.00 I'T
icsd_054136 Br3Crln 14 14.78 1.28 I'T
icsd_190486 CazInO6O0s 14 14.75 0.89 ry
icsd_291608 Caz060sSc 14 14.75 0.70 rf
icsd_015590 Cl3CuK 14 14.77 1.64 Iy
icsd_239557 Cl3CuTl 14 14.77 1.10 Iy
icsd 004411 CI3MoO 14 14.77 1.81 Iy
icsd_074940 CoK20, 14 14.77 2.38 Iy
icsd_073739 CoNbTe: 14 14.78 0.00 I'T
icsd_073738 CoTaTe> 14 14.78 0.00 I'T
icsd_009390 CrOg¢Taz 14 14.79 0.00 ry
icsd_202451 CuOsTe 14 14.77 1.78 Iy
icsd_633086 FePS 14 14.77 0.00 Iy
icsd_633093 FePSe 14 14.77 0.00 Iy
icsd_633399 FeSbSe 14 14.77 0.00 Iy
icsd_633405 FeSbTe 14 14.77 0.00 Iy
icsd_038384 HCICuO 14 14.77 1.81 Iy
icsd_084949 HMnO- 14 14.77 1.76 Iy
icsd_061038 K2Mn;03 14 14.78 1.47 I'T
icsd_023722 MoO2 14 14.77 0.00 Iy
icsd_173152 0,Tc 14 14.77 0.30 Iy
icsd_015889 02V 14 14.77 1.47 Iy
icsd_002790 CrP4 15 15.87 0.00 Iy
icsd 015557 FeKS2 15 15.88 1.45 Iy
icsd_040780 FeKSe» 15 15.88 1.06 I'T
icsd_202381 FeRbS2 15 15.88 1.50 I'T
icsd_040781 FeRbSe2 15 15.87 1.10 Iy
icsd_006286 O3V, 15 15.88 1.34 I'T
icsd_038315 P4V 15 15.87 0.00 Iy
icsd_037026 FeNaS» 23 23.51 1.65 Iy
icsd_081204 CasFeOgW 25 25.59 0.53 Iy
icsd_015105 LiMnO2 25 59.407 1.90 I's
icsd_040044 CoSSb 31 31.127 0.00 Iy
icsd 081167  BasCuszLaO7 47 47.253 0.00 I'T
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TABLE S40. Tabulated information on collinear antiferromagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

number Chemical formula and Gap (e rrep
icsd_161972  BayCuzLuO7 47 47.253 0.00 I'T
icsd_041646 BayCuzO7Y 47 47.253 0.00 Iy
icsd_171433 BaCo205Y 47 47.251 0.00 Iy
icsd_164175 BaFe;05Y 51 51.291 0.62 I's
icsd_035130 CayMn, 05 55 55.356 1.20 Iy
icsd_035219 CaMnOg 5 55 55.356 0.90 Iy
icsd_073399 CuzLaz05 55 55.359 0.69 I'T
icsd_077943 CuLaOa 5 55 55.359 0.69 I'T
icsd_090183 Mn2O5St2 55 55.356 0.82 Iy
icsd_670573 CFe2 57 57.385 0.00 I'T
icsd_020933 Fe,HfSi» 57 57.380 0.00 Iy
icsd_087157 Fe,ScSia 57 57.381 0.00 Iy
icsd_016895 CCo2 58 58.396 0.00 Iy
icsd_076826 CFe2 58 58.395 0.00 I's
icsd_016894 CoaN 58 58.399 0.00 I'T
icsd_165626 BaCrS, 59 59.407 0.17 Iy
icsd_428170 BaFe20S: 59 59.411 2.47 I'T
icsd_009422 BrsMo 59 59.407 2.00 Iy
icsd_028119 BrzRu 59 59.411 0.47 I'T
icsd_260162 Br3Tc 59 59.407 0.59 Iy
icsd_080372 C2CrSc 59 59.407 0.00 I's
icsd_015094 CaCuz03 59 59.410 0.57 ry
icsd_414041 ClzRu 59 59.411 0.38 I'T
icsd_016013 CIFeO 59 59.407 1.48 I's
icsd_025657 CIOTi 59 59.411 2.49 Iy
icsd_053146 CrN 59 59.407 0.00 Iy
icsd_195025 Fea OS2 Sr 59 59.411 2.47 I'T
icsd_195027 Fe2OSe;Sr 59 59.411 2.36 I'T
icsd_173784 I3Ti 59 59.407 1.51 Iy
icsd_074648 I3Zr 59 59.407 0.63 Iy
icsd_015768 LiMnO 59 59.407 1.40 Iy
icsd_015769 MnNaO3 59 59.407 1.64 Iy
icsd_646747 NizSn 59 59.411 0.00 I'T
icsd_009965 CV; 60 60.420 0.00 Iy
icsd_042979 Mn2oN 60 60.425 0.00 I'T
icsd_048026 AsCo 62 62.449 0.00 I'T
icsd_610084 AsCoMn 62 62.444 0.00 Iy
icsd_043896 AsCoRh 62 62.444 0.00 I,
icsd_023589 AsCr 62 62.443 0.00 Iy
icsd_072413 AsCuMn 62 62.444 0.05 Iy
icsd_030413 AsFe 62 62.444 0.00 Iy
icsd_610502 AsFeNb 62 62.449 0.00 I'T
icsd_610528 AsFeTa 62 62.443 0.00 Iy
icsd_611086 AsNiTi 62 62.443 0.00 Iy
icsd_611097 AsNiV 62 62.443 0.00 Iy
icsd_044052 AsRhTi 62 62.445 0.00 Iy
icsd_107965 AsRhV 62 62.443 0.11 Iy
icsd_042577 AsRu 62 62.444 0.00 I,
icsd_042446 AsV 62 62.449 0.00 I'T
icsd_425310 BoFe 62 62.443 0.30 Iy
icsd_031453 BaMnS, 62 62.449 2.03 I'T
icsd_030450 BCo 62 62.449 0.00 I'T
icsd_020461 BCoMo 62 62.443 0.00 Iy
icsd_020079 BCoRe 62 62.441 0.00 ry
icsd_613388 BCoW 62 62.443 0.00 Iy
icsd_614256 BFeW 62 62.446 0.00 ry
icsd_172156 BiCIMnS. 62 62.444 1.63 Iy
icsd 247467 BiCoO3 62 62.446 1.00 Y
icsd_160454 BiCrO3 62 62.446 1.61 ry
icsd_076630 BMn 62 62.443 0.00 Iy
icsd_075469 BrsFeln 62 62.443 1.83 I's
icsd_036217 BrsFeTl 62 62.443 2.36 Iy
icsd_172784 BrMnSbSe3 62 62.444 1.29 Iy
icsd_238684 CaFeOSe 62 62.444 2.20 Iy
icsd_670821 CAlFe, 62 62.449 0.00 I'T
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TABLE S41. Tabulated information on collinear antiferromagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

numoer emical Tormula an ap (€ Irep
icsd_153239 CaMnO2 98 62 62.448 0.53 ry
icsd_052705 CaMnSb. 62 62.449 0.01 Iy
icsd_261341 CaO3Tc 62 62.448 1.50 rf
icsd_043521 CCos 62 62.444 0.00 Iy
icsd_670826 CCuzFe 62 62.449 0.00 Iy
icsd_670834 CFe;Ta 62 62.448 0.00 rf
icsd_670836 CFe,Ti 62 62.444 0.00 Iy
icsd_670839 CFe2W 62 62.448 0.00 rf
icsd_016593 CFe3 62 62.444 0.00 Iy
icsd_670829 CFeMoa 62 62.449 0.00 I'T
icsd_670835 CFeTaz 62 62.449 0.00 I'T
icsd_670840 CFeW 62 62.449 0.00 Iy
icsd_004063 ClsFeK 62 62.449 3.71 I'T
icsd_151925 CIMnS2Sb 62 62.444 1.66 Iy
icsd_623417 Co2Ge 62 62.449 0.00 I'T
icsd_044858 Co2Si 62 62.449 0.00 Iy
icsd_165248 CoCrSi 62 62.449 0.00 I'T
icsd_004404 CoF3Na 62 62.448 4.25 rf
icsd_165250 CoFeSi 62 62.449 0.00 Iy
icsd_623231 CoGaY 62 62.447 0.00 ry
icsd_623439 CoGeHf 62 62.449 0.00 I'T
icsd_623540 CoGeNb 62 62.445 0.00 Ty
icsd_428472 CoGeSc 62 62.445 0.00 Iy
icsd 623611 CoGeTa 62 62.444 0.00 Iy
icsd_623660 CoGeV 62 62.444 0.00 Iy
icsd_601866 CoGeY 62 62.446 0.00 ry
icsd_623685 CoGeZr 62 62.449 0.00 I'T
icsd_623786 CoHfP 62 62.443 0.00 Iy
icsd_172052 CoLuO3 62 62.448 1.74 ry
icsd_601862 CoLuSn 62 62.449 0.00 I'T
icsd_624322 CoNbSi 62 62.449 0.00 I'T
icsd_624659 CoPV 62 62.449 0.00 Iy
icsd_624977 CoScSn 62 62.446 0.00 s
icsd_625050 CoSiTa 62 62.449 0.00 I'T
icsd_053079 CoSiTi 62 62.445 0.00 Iy
icsd_165247 CoSiV 62 62.449 0.00 Iy
icsd_601850 CoSnY 62 62.447 0.00 r
icsd_151867 CrFeP 62 62.444 0.00 I,
icsd_626157 CrHfSi 62 62.449 0.00 Iy
icsd_626229 CrLaSes 62 62.443 0.41 Iy
icsd_251093 CrLuO3 62 62.446 2.53 ry
icsd_053189 CrNbP 62 62.443 0.00 Iy
icsd_109352 CrOsY 62 62.446 2.43 ry
icsd_005418 CrP 62 62.443 0.00 Iy
icsd_626529 CrPZr 62 62.444 0.00 I,
icsd_626850 CrSiZr 62 62.444 0.00 Ty
icsd_093161 CrTe 62 62.443 0.00 Iy
icsd_670816 CTis 62 59.407 0.00 I,
icsd_071221 CuzLiO2 62 62.444 1.33 Iy
icsd_067558 Cuz2NaO2 62 62.444 1.36 Iy
icsd_ 072411 CuMnP 62 62.443 0.31 I's
icsd_670817 CV3 62 62.450 0.00 Iy
icsd_006047 FsKPd 62 74.562 2.35 IV
icsd_260758 FesN 62 62.449 0.00 I'T
icsd 632129 FeGeTa 62 62.446 0.00 s
icsd_632166 FeGeZr 62 62.443 0.00 Iy
icsd_086280 FeHfP 62 62.443 0.00 Iy
icsd_632263 FeHfSi 62 62.445 0.00 Iy
icsd_026422 Fel3Tl 62 62.443 1.80 Iy
icsd_632538 FeMnP 62 62.449 0.00 I'T
icsd_632646 FeMoP 62 62.444 0.00 Iy
icsd_632827 FeNbSi 62 62.445 0.00 Iy
icsd 246514 FeO3Ti 62 62.445 1.88 Ty
icsd_043248 FeP 62 62.444 0.00 Iy
icsd_049729 FePTa 62 62.443 0.00 Iy
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TABLE S42. Tabulated information on collinear antiferromagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

number Chemical formula and Gap (e rrep
icsd 633111 FePTi 62 62.449 0.00 I'T
icsd_633116 FePV 62 62.443 0.00 Iy
icsd_035008 FeS 62 62.446 1.05 ry
icsd_076346 FeScSi 62 62.445 0.00 Iy
icsd_633568 FeSiTa 62 62.443 0.00 Iy
icsd_633674 FeSiZr 62 62.444 0.00 Iy
icsd_097805 GeMnY 62 62.444 0.00 Iy
icsd_053716 GeMnZr 62 62.449 0.00 I'T
icsd_637435 GeNiV 62 62.444 0.00 Iy
icsd_409926 GePdTi 62 62.449 0.04 I'T
icsd 239321 HFeO2 62 62.444 2.20 Iy
icsd_053024 HfMnSi 62 62.444 0.00 Iy
icsd_656389 HfPV 62 62.444 0.00 Iy
icsd_083987 LuMnSi 62 62.444 0.00 Iy
icsd_643093 MnNiP 62 62.449 0.00 I'T
icsd_030412 MnP 62 62.445 0.00 Iy
icsd_085947 MnPTa 62 62.446 0.00 ry
icsd 238591 MnS 62 62.449 0.00 I'T
icsd_643539 MnSb,Sr 62 62.449 0.05 I'T
icsd_076236 MnSiZr 62 62.444 0.00 Iy
icsd 076241 MnTe 62 62.449 0.00 I'T
icsd_091273 N2NiSra 62 62.444 0.43 I,
icsd_252431 NaO30s 62 62.448 0.35 rf
icsd_645178 NbPV 62 62.444 0.00 Iy
icsd_646176 NiPV 62 62.443 0.00 Iy
icsd_165254 NiSiV 62 62.449 0.00 I'T
icsd_648877 PdSiTi 62 62.445 0.00 Iy
icsd_109139 PRu 62 62.444 0.00 I,
icsd_260794 PtSiTi 62 62.445 0.06 Iy
icsd_077856 PV 62 62.445 0.00 Iy
icsd_039562 PVZr 62 62.444 0.00 Iy
icsd_000990 RuSb 62 62.444 0.00 Iy
icsd_652036 SeTi 62 62.449 0.00 I'T
icsd_043494 SiTi 62 62.445 0.00 Iy
icsd_024564 SV 62 62.449 1.68 I'T
icsd_670675 AlTizZr 63 63.465 0.00 IT
icsd_195899 AsCoz2LaN 63 63.461 0.00 Iy
icsd_195898 AsFesLaN 63 63.465 0.00 I'T
icsd_195900 AsLaNNij 63 63.460 0.00 Iy
icsd_610970 AsNV3 63 63.459 0.00 Iy
icsd_601350 B3Crz 63 63.461 0.00 Iy
icsd_079258 BsV2 63 63.465 0.00 I'T
icsd_252147 BaCoOS 63 63.459 2.35 Iy
icsd_030603 BCr 63 63.461 0.00 Iy
icsd_613898 BFe 63 63.459 0.00 Iy
icsd_042952 BV 63 63.465 0.00 I'T
icsd_020297 C2Cr2V 63 63.465 0.00 I'T
icsd 025524 CalrOs 63 63.464 0.29 rf
icsd_025761 CAsV3 63 63.465 0.00 I'T
icsd_617981 CGeV3 63 63.459 0.00 Iy
icsd_618621 CPV3 63 63.461 0.00 Iy
icsd_632049 FeGezLa 63 63.461 0.00 Iy
icsd_632434 FeLaSio 63 63.459 0.00 Iy
icsd_187134 FeLiP 63 63.459 0.00 Iy
icsd 246516 FeOs3Ti 63 63.459 1.56 Iy
icsd_634723 GaNV3 63 63.461 0.00 Iy
icsd_637164 GeNV3 63 63.465 0.00 I'T
icsd_024885 HFeO- 63 63.459 1.69 Iy
icsd_085926 LaMnSiz 63 63.465 0.00 I'T
icsd_189761 SnTis 63 63.459 0.00 Iy
icsd_099041 Cu203S8r 65 65.483 0.52 I's
icsd_174209 F7KTi, 65 65.487 2.51 I'T
icsd_261512 Fe2 05513 65 65.484 0.00 Iy
icsd_009389 OTixZr 65 65.483 0.00 I's
icsd_186504 AsCaFFe 67 67.503 0.00 Iy
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TABLE S43. Tabulated information on collinear antiferromagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

numoer emical rormula an ap (€ Irep
icsd_180434  AsFeLaO 67  67.503 0.00 T,
icsd_168206 AsFeLi 67 67503 0.00 r,
icsd_163916 AsFFeSr 67 67503 0.00 r;
icsd 075515 BaCoS 67  67.503 0.24 T,
icsd_163555 FeSe 67 67503 1.22 r,
icsd_166020  AsyBaFe, 69 69523 0.00 r;
icsd_166017  AsyCaFes 69 69523 0.00 T,
icsd_163208  AsyFesSr 69  69.523 0.00 r;
icsd_044175  B4CosMo 71 71535 0.00 r;
icsd_067392  CoCssSes 72 72542 225 T,
icsd_067387 CoK5Ss 72 72542 272 r;
icsd_067390  CoKsSes 72 72542 2.34 r,
icsd_067386  CoNasS, 72 72542 245 T,
icsd_624264  CoNasSes 72 72542 1.93 T,
icsd_067388 CoRb3S> 72 72542 2.67 r,
icsd.067391  CoRb,Ses 72 72542 2.32 r,
icsd_065455  CsaMnSs 72 72542 2.59 T,
icsd_065458  CszMnSes 72 72542 2.30 r,
icsd_065461  CsyMnTe, 72 72542 2.5 r,
icsd_065453 KoMnSs 72 72542 2.67 T,
icsd_069870  CayClFeOs 75 35.167 0.00 Isly
icsd_103995 GasTiz 83 10.44 0.00 r;T;
icsd_056880  CayClFeOs 85  59.407 0.72 r,T,
icsd_024894 MoOsP 85 85.62 1.88 Ty
icsd_027315 MoOsV 85 85.62 2.23 Ty
icsd_613131 B4CoyLa 86 13.67 0.00 r;T;
icsd_023081 BaFe,S, 87 12.60 1.35 r;T,
icsd 238713 BaFesSes 87 12.60 0.90 r,T,
icsd_086200 Ba,CuHgOsTI 104  36.179 0.00 e
icsd_187030 AlTi 123 53334 0.00 r
icsd252344  As,CaFesRb 123 123.344 0.00 r,
icsd_075725 BasCaCupHgOg 123 123.347 0.00 Ty
icsd 064639 BayCupLaOsTa 123 123.347 0.00 Ty
icsd_098113  BasCusLuOg 123 123347 0.00 r;
icsd_153495  BaCosLaOg 123 65.483 0.00 Ty
icsd_171432  BaCo205Y 123 123347 0.00 r;
icsd_083690  BaMnyOsY 123 123347 0.00 r;
icsd_107586  BiNioSsTe 123 47251 0.00 s
icsd_074165 CaCup07SroTI 123 123.347 0.00 r;
icsd_168904 CaMnO3 123 63.466 0.00 r¥
icsd 074164  Cu07Sr>TIY 123 123.347 0.00 r;
icsd_168837  HyMgo 5Tio.5 123 127397 0.00 T
icsd_096951  KO5S2TizYo 123 123347 0.00 Ty
icsd_009967 CoNb,P 124 124353 0.00 T,
icsd_043233 CoNb,Si 124 124353 0.00 T,
icsd_624637 CoPTay 124 124353 0.00 T,
icsd_624677 CoPZr, 124 124353 0.00 T,
icsd_086378 FePTay 124 124353 0.00 Ty
icsd_614207 ByFeTay 127 55358 0.00 Ty
icsd_180529 AsyCroFesOgSrs 129 59.407 0.00 I
icsd_180528 AspFepOgScoSra 129 59.407 0.00 s
icsd 420654  AsBa,FeOsSc 129 59.407 0.00 r.
icsd_248365  AsBaFMn 129 59.407 1.22 I
icsd_420653  AsCrFeOsSra 129 59.407 0.00 I
icsd 237385 AsCrLaO 129 59.407 0.00 T
icsd_040572 AsCsMn 129 59.407 1.03 T
icsd_423230 AsCuMn 129 59.407 0.00 T
icsd_163496  AsFeLaO 129 59.407 0.00 I
icsd 163143 AsFeNa 129 59.407 0.73 r.
icsd_162808 AsFFeSr 129 59.407 0.00 I
icsd_189940  AsFMnSr 120 59.407 1.26 I
icsd_041883 AsKMn 129 59.407 1.08 T
icsd 026459 AsLiMn 129 59.407 0.96 T
icsd 026461 AsMnNa 129 59.407 1.03 I
icsd_089596 AsMnRb 129 59.407 1.05 T
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TABLE S44. Tabulated information on collinear antiferromagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

number Chemical formula and Gap (e rrep
1csd_044009 AsMnV 129 59.407 0.00 ry
icsd_426033 BaBiFMn 129 129416 0.54 ry
icsd_082639 BaCoS» 129 67.503 0.22 ry
icsd_248364 BaFMnSb 129 59.407 0.87 ry
icsd_042370 BaGeMn 129 59.407 0.00 ry
icsd_088949 BaMn2Os5Y 129 129.419 0.25 ry
icsd_015289 BaNiS3 129 59.407 0.00 ry
icsd 010454 BixCaMn 129 59.407 0.00 ry
icsd_616575 BiCsMn 129 129416 0.19 ry
icsd_601586 BiKMn 129 129.416 0.21 ry
icsd_060736 BiMnNa 129 129.416 0.06 ry
icsd_616824 BiMnRb 129 129416 0.06 ry
icsd_093509 BrFeO3Sr2 129 67.503 0.83 ry
icsd_096557 CazClFeO3 129 59.407 0.75 ry
icsd_169992  CayCuFeOsS 129 59.407 0.63 ry
icsd_169993  CazCuFeO3Se 129 59.407 0.72 ry
icsd_428148 CaCoSi 129 129416 0.00 ry
icsd_052758 CaGeMn 129 59.407 0.00 ry
icsd_066949 CaMnSi 129 59.407 0.00 ry
icsd_066950 CaMnSn 129 59.407 0.00 ry
icsd_049516 ClFeMoO4 129 67.503 2.00 ry
icsd_093508 CIFeO3Sr3 129 59.407 0.82 ry
icsd_080798 CIFeO4W 129 67.503 1.80 ry
icsd_262357 Co206P2ScaSry 129 59.407 0.00 ry
icsd_085860 CoGeLa 129 59.407 0.00 ry
icsd_657919 CoLaSb» 129 67.503 0.00 ry
icsd_624027 ColLaSi 129 67.503 0.00 ry
icsd 084962  CrCuOs3SSra 129 59.407 1.31 ry
icsd_191256 CrN2Nb 129 67.503 0.00 ry
icsd_016496 CrNNb 129 59.407 0.00 ry
icsd_162899 CrSe 129 59.407 0.00 ry
icsd_089598 CsMnP 129 59.407 1.10 ry
icsd_041869 CsMnSb 129 59.407 0.70 ry
icsd_084963  CuFeO3SSr2 129 67.503 0.78 ry
icsd_168586 FeaOgP2ScaSry 129 59.407 0.00 ry
icsd_162724 FeLaOP 129 59.407 0.00 ry
icsd_657914 FeLaSba 129 67.503 0.00 ry
icsd_085853 FeLaSi 129 59.407 0.00 ry
icsd_042327 FeLiP 129 59.407 0.00 ry
icsd_042977 FeS 129 59.407 1.33 ry
icsd_026889 FeSe 129 59.407 1.28 ry
icsd_633643 FeSiY 129 59.407 0.00 ry
icsd_044753 FeTe 129 59.407 0.45 ry
icsd_088460 FFeO3Sr 129 67.503 0.70 ry
icsd_189939 FMnPSr 129 59.407 1.39 ry
icsd_189941 FMnSbSr 129 59.407 0.86 ry
icsd_634253 GaGeMn 129 59.407 0.00 ry
icsd_636594 GeHtV 129 59.407 0.00 ry
icsd_080007 GeLaMn 129 59.407 0.00 ry
icsd_088209 GeLuTi 129 59.407 0.00 ry
icsd_066948 GeMgMn 129 59.407 0.00 ry
icsd_053707 GeMnSr 129 59.407 0.00 ry
icsd_638931 HfSiV 129 59.407 0.00 ry
icsd_041882 KMnP 129 59.407 1.46 ry
icsd_089590 KMnSb 129 59.407 1.04 ry
icsd_419355 LaMnOSb 129 59.407 0.76 ry
icsd_075046 LaMnSi 129 59.407 0.00 ry
icsd_026458 LiMnP 129 59.407 1.05 ry
icsd_642150 LiMnSb 129 59.407 0.37 ry
icsd_026460 MnNaP 129 59.407 1.19 ry
1csd_026462 MnNaSb 129 59.407 0.71 ry
icsd_089594 MnPRb 129 59.407 1.36 ry
icsd_041868 MnRbSb 129 59.407 0.90 ry
icsd_162900 MnSe 129 59.407 0.68 ry
icsd 076235 MnSiY 129 59.407 0.00 r;
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TABLE S45. Tabulated information on collinear antiferromagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

numoer emical rormula an ap (€ Irep
icsd 066951 MnSnSr 129  59.407 0.00 Iy
icsd_162897 SeTi 129 59.407 0.00 Iy
icsd_162898 SeV 129 59.407 0.00 Iy
icsd 042337 SiVZr 129 59.407 0.00 Iy
icsd_412062 Coulniz 136 58.398 0.00 ry
icsd_020314 Cr206W 136 136.502 0.99 Iy
icsd_015306 CrOgTaz 136 58.398 0.00 s
icsd_024795 Fe206Te 136 136.503 1.74 Iy
icsd_186045 Fe,GesLu 136 58.395 0.00 Iy
icsd_186048 Fe4SisY 136 58.395 0.00 Iy
icsd_103447 FeGas 136 58.395 0.00 Iy
icsd_002575 06V2W 136 136.502 1.28 Iy
icsd_074985 B4Mn, 138 67.503 0.00 Iy
icsd_609848  AsyBaCoo 139 71.535 0.00 Iy
icsd_166018 AssBaFes 139 69.523 0.00 Iy
icsd_609899  AszCaCoo 139 71.535 0.00 Iy
icsd 610073 AszCozLa 139 69.523 0.00 Iy
icsd 610122 As2Co2Sr 139 71.535 0.00 Iy
icsd_074877 AsCsFey 139 139.536 0.00 Iy
icsd_163209 As;FesSr 139 71.535 0.00 Iy
icsd_023653 B2Co2Y 139 71.535 0.00 Iy
icsd252590  BaBi:Mn2 139 71.535 0.00 Iy
icsd_010468 BaFe,P; 139 69.523 0.00 Iy
icsd_000405  BaMn2Sny 139 139.536 0.00 ry
icsd_000406  CaCo2Ge2 139 71.535 0.00 Iy
icsd_010462 CaCozP; 139 139.536 0.00 Iy
icsd_081748 CozGezY 139 69.523 0.00 Iy
icsd_100438 Co2S2Tl 139 139.536 0.00 Iy
icsd_624957 Co02ScSiz 139 71.535 0.00 Iy
icsd 626238 CrzLuSiz 139 139.536 0.00 Iy
icsd_633666 FeySioZr 139 139.536 0.00 ry
icsd 641273 KNi2S2 139 139.536 0.00 I,
icsd 424686 KNi;Se2 139 139.536 0.00 Iy
icsd_646396 Nig STl 139 139.536 0.00 Iy
icsd_646550 NigSes Tl 139 139.536 0.00 T,
icsd_086811 CrSby 140 140.543 0.00 Iy
icsd_042520 SboTi 140 140.543 0.00 Iy
icsd_425309 BFe 141 70.529 0.00 Iy
icsd 043437 FeLiO. 141 141.556 1.22 Iy
icsd_164158 LiO-Ti 141 141.556 0.66 Iy
icsd 250709  BaCoOsP 147 147.15 2.76 Iy
icsd 417824 CgFeMn2Ng 147 147.15 3.77 Iy
icsd 417825  C¢Mn2NgOs 147 147.15 3.30 Iy
icsd 417823  CgMn2NgRu 147 147.15 3.65 ry
icsd_164936  CrLaOgTe 147 15.87 0.88 Ty
icsd_027014  As2BaNizOs 148 2.6 2.85 Ty
icsd_063353  AsNaNiOy4 148 2.6 3.34 Ty
icsd 059343  BaCoz0gP> 148 148.19 3.56 Iy
icsd 280167  BaNi2OsP2 148 2.6 3.84 Ty
icsd 041540 Bri2Zrs 148 148.19 0.24 Iy
icsd_ 408324  CasLigMn2Ng 148 148.19 1.53 ry
icsd 041539 Cli2Zrs 148 148.19 0.17 Iy
icsd_027500 ClsFe 148 148.19 2.11 ry
icsd_038236 Cl3Ti 148 2.6 2.24 r;Ty
icsd 031854 CoMnO; 148 148.19 0.68 Iy
icsd_087943 F5Ni 148 2.4 1.46 LTy
icsd_056890 FeaPsSeq 148 2.6 1.98 |
icsd_024790 FeOs5Ti 148 2.6 1.89 Ty
icsd_054141 FePSe; 148 2.6 1.50 Ty
icsd_069591 GeMnOs3 148 2.6 2.36 Ty
icsd 281462  HCagCraNg 148 148.19 0.00 Iy
icsd 412874  LigMn2NgSra 148 148.19 1.43 Iy
icsd 643237  Mn2P2Ses 148 2.6 1.67 Ty
icsd_029203 MnO3Sn 148 2.6 1.30 P
icsd_044407 MnO;Ti 148 2.6 291 Ty
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TABLE S46. Tabulated information on collinear antiferromagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

number Chemical formula and Gap (e rrep
icsd_054140 MnPSe3 148 2.6 1.66 r;ry
icsd_015988 NiO3Ti 148 2.6 2.82 r,ry
icsd_017009 OTig 159 163.82 0.00 Ty
icsd_029035 CI3Ti 162 12.60 2.16 rs
icsd_248351 OgRuzSr 162 162.75 1.10 ry
icsd_032730 CaCoFgLi 163 15.87 2.86 ry
icsd_032732 CaFgLiNi 163 15.88 2.34 ry
icsd_032731 CdCoFsLi 163 15.87 2.52 rs
icsd_039428 CI3Ti 163 15.87 223 ry
icsd_039817 ClgFeHf 163 163.81 3.04 ry
icsd_039666 ClgFeZr 163 15.87 3.24 rs
icsd_183024 ClsMoNa3z 163 15.87 2.93 rs
icsd_032733 FsLiNiSr 163 15.88 2.34 ry
icsd_020042 OTig 163 162.76 0.00 T
icsd_041793 AsaMnaSr 164 12.60 0.51 rs
icsd_039512 AsaMn2Zn 164 12.60 0.00 ry
icsd_429102 AssLasMny 164 12.61 0.00 ry
icsd_152482  BazCaOgRuz 164 164.88 1.33 T
icsd 041791 Bi>CaMn; 164 12.60 0.16 ry
icsd_041789 CaMn,Sbs 164 12.60 0.39 ry
icsd_022074 ClgCsszFes 164 164.88 0.81 T
icsd_631804 Fe2GazSs 164 12.60 0.72 rs
icsd_159909 FeoK3NaOg 164 12.60 1.77 ry
icsd_200009 FeaNaOs 164 164.88 0.00 ry
icsd_634664 GazMn3 S5 164 164.88 0.47 T
icsd 416040  K3sNaOgRus 164 12.60 1.26 ry
icsd_073874 Li2NiO2 164 165.96 3.46 ry
icsd_041790 Mn2SbaSr 164 12.61 0.34 rs
icsd 416038  NaOgRbsRus 164 12.60 1.26 ry
icsd_023574 OTiz 164 164.88 0.00 ry
icsd_151457 AlO4V2 166 12.58 0.00 ry
icsd_025005 BazNiOgTe 166 166.100 2.85 T
icsd_280045 BazMn,Og 166 12.60 1.81 ry
icsd_085055 Cr205S5r3 166 166.100 0.61 Iy
icsd_ 078928  CsqF12Fe2KLi 166 12.60 3.96 rs
icsd_157323 FeoInOy 166 166.100 0.00 ry
icsd_041381 FecGeyLi 166 166.100 0.00 T
icsd_029011 FeO,Tl 166 166.100 1.11 T
icsd_099369 CoLaO3 167 15.85 1.51 ry
icsd_025781 Cr203 167  167.106 247 ry
icsd_026629 FsMo 167 15.85 2.88 ry
icsd_001473 O3V 167 15.88 1.04 rs
icsd_036502 BaszFeN3 176 11.53 0.00 ryry
icsd_095740  CBaF>MnO3 176 176.145 4.29 ry
icsd_057518 AlgBaFe2 191 191.236 0.00 rs
icsd_623434 CosGegHf 191  191.241 0.00 ry
icsd_041459 CogGegLi 191 191.241 0.00 ry
icsd_623474 CogGesLu 191 191.241 0.00 T
icsd 415256 CoeGesMg 191 191.241 0.00 ry
icsd_623581 CosGegSc 191  191.241 0.00 ry
icsd_041460 CosGegZr 191 191.241 0.00 T
icsd_191489 BSi3Vs 193 193.257 0.00 ry
icsd_648274 P3Vs 193 63.461 0.00 ry
icsd_172878 Ag3Niz Oy 194 63.461 0.00 ry
icsd_261608 AgCo0O2 194 63.461 0.00 ry
icsd_181348 AlIN3V4 194 63.461 0.00 ry
icsd_058188 AlTiz 194 63.461 0.00 ry
icsd 016773 AsTi 194 63.461 0.00 ry
icsd_670859 B4Fe 194 194.266 0.00 ry
icsd_016361  BazBioMn2O 194 194.271 0.06 ry
icsd_016360  BaaMn2OSbz 194 194.271 0.34 T
icsd_058697 Bea2Cr 194 63.460 0.53 Iy
icsd_058714 BeaMn 194 63.461 0.00 ry
icsd_058752 BeaV 194 63.461 0.00 ry
icsd_080373 C2CrSc 194 194.266 0.00 ry
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TABLE S47. Tabulated information on collinear antiferromagnetic materials, including the chemical formula, space group, magnetic space group,
band gap and corresponding irreducible representations of crystallographic space group.

number Chemical formula and Gap (e rrep
icsd_042918 CAICr2 194 63.465 0.00 Iy
icsd_043874 CAsV, 194 63.461 0.00 Iy
icsd_076802 CCr2Ge 194 63.461 0.00 Iy
icsd_183361 CCr2Si 194 63.465 0.00 o
icsd_162103 CFe, 194 63.466 0.00 ry
icsd_042919 CGeVa 194 194.271 0.00 IT
icsd_163505 CInV2 194 194.271 0.00 Iy
icsd_300249 Cl3CsFe 194 63.462 3.42 ¥
icsd_670893 CMo 194 63.461 0.00 Iy
icsd_625123 Co1.5Si0.5W 194 63.465 0.00 Iy
icsd 052972 Co3GeMny 194 194.266 0.00 Iy
icsd_181100 CPTa, 194 63.461 0.00 Iy
icsd_029284 CPV. 194 63.461 0.00 s
icsd_049666 CrS 194 194.268 0.00 r
icsd_633437 Fe1.5ScSio.5 194 194.266 0.00 ry
icsd_049912 FeoGasSs 194 63.460 0.74 T's
icsd_071010 FelnO3 194 194.266 0.77 Iy
icsd_103991 GaTis 194 63.461 0.00 Iy
icsd_636809 GeLaLiz 194 63.461 0.00 Iy
icsd_052020 GeMn; 194 63.464 0.00 ry
icsd_640656 InTiz 194 194.266 0.00 Iy
icsd_104976 Mn;Sn 194 63.463 0.00 ry
icsd_157935 MnOs3Sr 194 63.459 1.82 Ty
icsd_290431 NoTa 194 63.461 0.00 o
icsd_106086 SnTiz 194 63.463 0.00 ry
icsd_150657 SnTis 194 63.465 0.00 Iy
icsd_044764 MnS 219 167.108 0.00 Iy
icsd_058200 AlV3 223 167.105 0.00 Iy
icsd_044084 AsV3 223 167.105 0.00 Iy
icsd_020212 GeVs 223 167.105 0.00 Iy
icsd_105639 PbV3 223 167.105 0.00 Iy
icsd_106097 SnV3 223 167.105 0.00 Iy
icsd_057648 AlCozZr 225  166.100 0.00 Iy
icsd_057808 AlFexNi 225 166.100 0.00 Iy
icsd_102433 CooGaHf 225 71.535 0.00 Iy
icsd_169731 Co2GaNi 225  166.100 0.00 Iy
icsd_025324 Co2GeLi 225  166.100 0.00 Iy
icsd_052994 Co2GeZn 225  166.100 0.00 Iy
icsd_102646 Co2ScSn 225 71.535 0.00 Iy
icsd_103460 FeoGaNi 225  139.536 0.00 Iy
icsd_186057 FeoGeTi 225 71.535 0.04 Iy
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F. Noncollinear antiferromagnetic materials

The relevant information for noncollinear antiferromagnetic materials is summarized in Table [S48}{S49] including their chemical
formula, space group, magnetic space group, band gap and corresponding irreducible representations of crystallographic space group.

TABLE S48. Tabulated information on noncollinear antiferromagnetic materials, including the chemical formula, space group, magnetic space
group, band gap and corresponding irreducible representations of crystallographic space group.

number emical rormulia an ap (€ Irep
icsd 000453 NisS2Sno 12 12.58 0.00 T
icsd_186046  FesGesLu 58 58396 0.00 r,
icsd_670828 CFeMn, 62 62.441 0.00 ry
icsd 185418 MnO3V 62 62441 0.78 ry
icsd_057009 CoCrs 63 63.465 0.00 Iy
icsd_609880 CAsCrs 63 63.465 0.00 Iy
icsd_291338 CCrsP 63 63.459 0.00 ry
icsd_291339 CrsNP 63 63.464 0.00 r;
icsd_180767 NisS2 63 63.459 0.00 r;
icsd_644620 NPV; 63 63.465 0.00 r;
icsd 055075 Se,Tis 87  87.79 0.01 r,
icsd_015451 Te4Tis 87  87.78 0.05 r;
icsd_102500 Colns 118 34.158 0.00 T
icsd_042335 AsCry 129 67.503 0.00 r;
icsd 024794 Cr,0¢Te 136 58.395 1.74 T,
icsd 078778 CrF, 136 136.502 1.19 r,
icsd 613152 B4CosLu 137 137510 0.00 r;
icsd_613410 B4CosY 137 137.510 0.00 ry
icsd_025760 AsCrsN 140 140.543 0.00 r;
icsd_182435  Mn3OgTe 148 2.6 1.68 r;T;
icsd_016316 MosSe 148 1.1 0.00 Iy
icsd_020389 FesN 149 182.181 0.00 I
icsd_025813 BaCoO, 152 5.13 2.11 s
icsd_004266 FeO4P 152 15235 2.69 I
icsd_010424 Ni5S2 155 5.15 0.00 I3
icsd 401027  ClsNaoTis 160 832 1.85 s
icsd_036207 Fe307P 160 160.67 231 I
icsd_029312 NiS 160 160.65 0.00 I
icsd_042596 NiSe 160 832 0.00 s
icsd_001846  ClsMn3Nay 166 166.101 428 r
icsd 401026 ClsNasTis 166  166.97 2.53 ry
icsd_291388  CsyCusFi2Sn 166  12.62 3.55 ri
icsd 425834 Hg¢CloCuzOgZn 166 12.62 225 ri
icsd 024176 NisPbySo 166  166.97 0.00 ry
icsd_100217  Ni3S2Sno 166 12.58 0.00 ri
icsd_094318  BLiMnOs 174 174.135 2.94 I,
icsd_072920 S4Vs 176 1153 0.00 r;T;
icsd_638088 GeaV 180  180.169 0.00 T,
icsd_168997 FeO4P 181 2141 3.13 e
icsd_069692 CogLiP4 187 187211 0.00 I
icsd 094412 CogMgP,4 187 187211 0.00 I
icsd 251064  AgsSeTeVs 189 189.224 0.00 I,
icsd_610509 AsFeNi 189  189.223 0.00 I
icsd_610530 AsFeTi 189  189.223 0.00 s
icsd 610532 AsFeV 189 38.191 0.00 Ts
icsd 614205 BFeTa 189 38.191 0.00 Ts
icsd 042735 CoSiTi 189  189.223 0.00 I3
icsd 002278 CrCsF, 189 189.224 2.12 I
icsd_042060 CrNbSi 189 38.191 0.00 Ts
icsd_042402 Fe,P 189 38.191 0.00 Ts
icsd_086364 FeGeSc 189  38.191 0.00 Ts
icsd_632938 FeNiP 189  189.223 0.00 T
icsd_290889 FePTi 189 189.224 0.00 I
icsd_099080  GasLusMnsSi 189  189.223 0.00 T
icsd_409925 GePdTi 189  38.189 0.00 s
icsd 410967  InsRh,Tis 189  189.223 0.00 Ts
icsd_086369 MnScSi 189  189.223 0.00 I
icsd_643653 MnSiTa 189  189.224 0.00 I
icsd_023550 B,CosHf 191 191.238 0.00 rf
icsd_044171 B>CosLu 191  65.486 0.00 ri
icsd 044179 B2CosSc 191  191.238 0.00 r;
icsd_023655 B2CosY 191 191.238 0.00 ry
icsd_044191 B.CosZr 191  191.238 0.00 ry
icsd 089437  GegMngSc 191  191.237 0.00 r,

icsd_240144 MngSngY 191 65.486 0.00 ry
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TABLE S49. Tabulated information on noncollinear antiferromagnetic materials, including the chemical formula, space group, magnetic space

group, band gap and corresponding irreducible representations of crystallographic space group.

numoer emical rormula an ap (€ Irep
icsd_182148 SngVeY 191  65.486 0.00 Ty
icsd_635612 Ga3Vs 193 193.259 0.00 Iy
icsd_044504 GesVs 193 193.259 0.00 Iy
icsd_191487 SizVs 193 193.259 0.00 Iy
icsd-109292 Sn3Tis 193 193.255 0.00 T,
icsd_187992 AlCos 194 194.269 0.00 Iy
icsd_603351 GaMn; 194 63.463 0.00 Iy
icsd_603343 GeMn; 194 63.464 0.00 Ty
icsd_104978 Mn;3Sn 194 63.464 0.00 Ty
icsd_652343 SiTaz V3 194 194.271 0.00 Iy
icsd_106098 SnVs 194 194.268 0.00 Ly
icsd_093901 AsNiSe 198 1989 0.00 I'y
icsd_624862 CoSSb 198 19.25 0.24 [oT';
icsd_100568 FyPd 198 1989 1.54 Iy
icsd_187195 GeMn 198 146.10 0.00 Iy
icsd_038843 NiSSb 198 1989 0.00 Iy
icsd_041209 F2Pd 205 205.33 1.54 Iy
icsd_633869 FeTe, 205  61.433 0.00 riTs
icsd 024021 MnTe; 205 20533 0.49 Iy
icsd_040328 NiS, 205 205.33 0.54 Iy
icsd_040330 NiSez 205 61.436 0.19 Ty
icsd_608469  Alp.sMno.4 213 92.115 0.00 T's
icsd_044729 CFey 215 111.255 0.00 s
icsd 052642 AINTi3 221 8.34 0.00 Iy
icsd 053141 Cr3NPd 221 166.97 0.00 Iy
icsd 053142 CrsNPt 221 166.101 0.00 Ty
icsd_168836 HaMgo.25Tio.rs 221 166.97 0.00 Iy
icsd_193569 MgNis 221 5.13 0.00 Iy
icsd_102767 Crs3Ga 223 167.105 0.00 I,
icsd_053127 CrsGe 223 167.106 0.00 Iy
icsd_015904 Cr;0 223 2.6 0.00 Iy
icsd_016835 CrsSi 223 167.106 0.00 Iy
icsd_104020 GaVs 223 167.106 0.00 Ty
icsd 611953 H3AuTis 223 167.105 0.00 I,
icsd 052330 SbV; 223 223.106 0.00 Iy
icsd 022412 SiVs 223 167.106 0.00 Iy
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G. Altermagnetic materials

The relevant information for altermagnetic materials is summarized in Table[S50}[S56] including their chemical formula, space group,
magnetic space group, band gap and corresponding irreducible representations of crystallographic space group.

TABLE S50. Tabulated information on altermagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer c€mical rormula an ap (€ Irep
icsd_084868 CaCuO: 4 47 1.25 |}
icsd_004327 Cul, 05 4 4.9 2.16 I
icsd_020157 FeFeNas 4 4.7 3.94 Iy
icsd_008010 Fel4Rb> 4 4.9 2.57 I
icsd 237487  FeLaNaOgW 4 4.7 1.48 Iy
icsd 238786 KsLaaMn2O12Wa 4 4.7 2.16 Iy
icsd 238788 KoMn2O12W2 Y2 4 49 2.39 I
icsd 238789 LasMnoNaxO1oW2 4 4.7 1.94 Iy
icsd 238785 LasMn2012RboW2 4 4.7 2.16 Iy
icsd_159097  LaMnNaOgW 4 4.7 2.23 Iy
icsd 238791 Mn2Nax012W2Y2 4 4.7 2.33 Iy
icsd 238793 Mn2012RboaW2 Y2 4 4.9 2.42 I
icsd 084830  H2BaCoz04P 5 5.13 3.78 Iy
icsd_425760 AgaFeS4Si 7 7.26 2.04 I
icsd_039528 Br7FeSe 7 7.24 1.91 Iy
icsd 200680  CoGeNasO4 7 7.24 2.46 Iy
icsd 238234 FeGeLi2S4 7 7.26 2.23 I
icsd 238236 FeLi>S4Sn 7 7.26 2.30 I
icsd_281242 IK2Re 7 7.24 0.67 Iy
icsd 429816 Li>MnS4Sn 7 7.24 2.25 Iy
icsd_192515 BiFeO; 9 9.39 2.09 I
icsd_010501 CoNayO3 9 9.39 1.89 I
icsd_069757 CuO 9 9.39 1.07 Iy
icsd_001410 FeNasO3 9 9.39 1.56 Iy
icsd_060759 CuF203W 11 1150 2.68 Iy
icsd 252429  H3CICuOsZn 11 1150 2.55 T
icsd 036582  HCuOsSeTl 11 1150 2.26 ry
icsd_036581 HCuOsSTI 1 1150 2.24 Iy
icsd_020453 AgFs 14 1479 0.00 ry
icsd_ 425149 AgFsNas 14 1475 0.98 rf
icsd_425100 B4Mn 14 1475 0.00 Iy
icsd_100793 BazLaOgRu 14 1479 1.34 Iy
icsd_190774 C2NiOy4 14 1475 1.82 ry
icsd_153001 CaxCoOgTe 14 1475 2.71 I
icsd_098732 CazCoOgW 14 1475 2.50 Iy
icsd_083473 CasFeOgSb 14 1475 2.04 T
icsd_051615  CazMnOgW 14 1475 1.94 ry
icsd_098733 CazNiOgW 14 1475 2.84 Iy
icsd 079451 CalrOgSr2 14 1475 0.22 rf
icsd 250364 ClV 14 1475 1.43 ry
icsd_411050 ClgNasTi 14 1475 2.71 Iy
icsd_202918 CoF4Li 14 1475 2.77 Iy
icsd_169193 CoOgPbsTe 14 1475 2.33 ry
icsd_153002 CoOgSr2Te 14 14.79 1.74 Iy
icsd_188476  Cro.5sMno.503Y 14 1475 0.59 Iy
icsd 031827 CrF, 14 1475 2.13 Ty
icsd_006024 CuF, 14 1475 3.22 rF
icsd_034602 CuF,Na; 14 1475 3.85 Iy
icsd_065785 F4V 14 1479 2.81 Ty
icsd_172591 FeOgSr2Ta 14 1475 1.88 ry
icsd_024161 FeSSb 14 1475 0.00 Iy
icsd_098698 HCuFO 14 1475 3.01 Iy
icsd 065510 I6KoTe 14 1475 1.09 ry
icsd_097487 La,LiOgRu 14 1475 1.33 I
icsd_170175 LazNaOsOs 14 1475 1.20 Iy
icsd_160372 LasNaOgRu 14 1475 1.52 T
icsd_073900 LaOsV 14 1475 1.78 I
icsd_202866 LuOgRuSr; 14 1475 1.29 Iy
icsd_097744  MnMoOgSr2 14 1475 0.91 Ty
icsd_097745 MnOgSraW 14 1475 1.62 ry
icsd-193723 MnS; 14 1475 0.00 Iy
icsd_095578 03VY 14 1475 1.93 Iy
icsd 238311 060sSr2Y 14 1479 0.81 ry
icsd_049500 OgRuSr2Y 14 1475 1.24 r
icsd-099370 CoLaOs 15 1589 1.55 Iy
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TABLE S51. Tabulated information on altermagnetic materials, including the chemical formula, space group, magnetic space group, band gap and

corresponding irreducible representations of crystallographic space group.

numoer emical rormula an ap (€ Irep
icsd 016723 CrS 15 1585 0.56 T
icsd_016025 CuO 15 15.89 1.07 Ty
icsd_093795  CoMoOgTe 18 18.19 2.50 'y
icsd_163978  MnMoOgTe 18 18.19 2.61 I
icsd_187196 GeMn 19 1927 0.00 '3
icsd_075401  CCuFKOs3 26 26.70 1.38 I
icsd 031189 AsCoS 29 29.99 0.82 Ty
icsd 023425  CoGeNaz04 31 31123 0.92 Ty
icsd 627355 CusFeS4Si 31 31123 1.49 Iy
icsd_042490  CuGeMnSy 31 31127 0.92 Iy
icsd_193986  CuoMnS,Si 31 31125 2.26 I
icsd 628396  Cu>MnSe,Si 31 31127 1.35 >
icsd_161306  FeLi»O4Si 31 31123 2.48 Ty
icsd 071177  H2KMnO5P 31 31125 3.73 I
icsd_087325 HFeO, 31 31127 1.97 Ty
icsd_161305  LizMnO4Si 31 31125 3.34 I
icsd_670672  Li2MnS4Sn 31 31127 1.80 >
icsd_015065 AsCo 33 33.148 0.00 I
icsd_015009 AsFe 33 33.144 0.00 Ty
icsd_042445 AsV 33 33.148 0.00 T2
icsd 027117 FeNaO. 33 33.148 2.99 I
icsd_023822 FeOsY 33 33.148 2.62 I
icsd_015057 FeP 33 33.144 0.00 Iy
icsd_023528 GeMnN, 33 33.146 0.89 I
icsd_157925 HLaNiSn 33 62444 0.00 Ty
icsd_023527 MnN,Si 33 33.146 2.21 Ty
icsd_015003 FeSb, 34 34.156 0.00 Ty
icsd_001544 HFeO, 36 36.174 0.00 I
icsd_430557 Fe203 41 41211 0.44 Iy
icsd 025754 CuGeO3 51 51294 2.27 Iy
icsd_089669 CuOsSi 51 51294 2.57 Iy
icsd_670125 CuO,Pt 53 53.326 0.59 Ty
icsd_009136  Cl;MnNas 55 55358 4.18 Ty
icsd_400264 Cl4Na,Ti 55 55353 2.55 I’
icsd 022046 GeMn204 55 55358 1.91 Iy
icsd 041724 AszFe 58 58393 0.00 Iy
icsd_196424 B4Fe 58  58.398 0.00 ry
icsd-194807 B4Mn 58 58.393 0.00 Iy
icsd 419222 CaHazFeNy 58 58393 3.07 Iy
icsd_034307 F2Ni 58  58.398 4.43 ry
icsd 015027 FeP, 58  58.398 0.00 Iy
icsd_041727 FeSbs 58 58393 0.00 Iy
icsd_025680 FeSes 58  58.393 0.00 I’
icsd 041123 H404V> 58 58.398 0.00 rs
icsd_643441 MnS; 58 58.398 0.00 Ty
icsd_169570 NiS; 58 58.398 0.00 I
icsd_005071 NiSe 58  58.393 0.00 T
icsd_084619 O2Ru 58  58.393 0.00 Iy
icsd_082689 CaO5V2 59 59.410 2.13 Iy
icsd 015522 Cl3CuRb 60  60.422 1.40 Iy
icsd 023382 CrCsls 60  60.417 0.95 ry
icsd_020365 F2Mn 60  60.422 3.48 Iy
icsd 152811 FeoN 60  60.417 0.00 Iy
icsd_096077 Fe,03 60  60.424 1.47 Iy
icsd_006277 AgF; 61  61.436 0.43 Iy
icsd 291504 MnS2 61  61.436 0.99 Iy
icsd_610089 AsCoNb 62 62441 0.00 Iy
icsd_041893 B2CoNb 62 62441 0.00 Iy
icsd_613324 B>CoTa 62 62441 0.00 Iy
icsd_614129 BFe2Ni 62 62446 0.00 ry
icsd_162895 BiFeO3 62 62.448 1.70 Ty
icsd_004064 BrsFeK 62 62441 3.16 Iy
icsd_075470 Br3InMn 62 62.446 1.87 Ty
icsd 042441 BrsKMn 62 62.446 3.53 ry
icsd 035218 CaMnOs 62 62447 0.53 Iy
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TABLE S52. Tabulated information on altermagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer emical rormula an ap (€ Irep
icsd_172790 CaMoOs3 62 62.447 0.01 rT
icsd 051291 CaO3Ru 62 62441 0.50 T
icsd_081056 CaO3V 62 62.448 0.81 ry
icsd_670827 CCuFe» 62 62447 0.00 ry
icsd 670837 CFe;V 62 62.448 0.00 ry
icsd 032710 Cl3KMn 62 62.441 4.29 Ty
icsd 023168 ClsMnTI 62 62.446 3.77 ry
icsd_622489 CoCrP 62 62441 0.00 ry
icsd_622955 CoFeP 62 62.441 0.00 Ty
icsd 601861 CoGeLu 62 62.446 0.00 Iy
icsd_052968 CoGeMn 62 62.447 0.00 ry
icsd_164459 CoLaO3 62 62.448 1.46 ry
icsd_000496 Co05Se 62 62.441 3.15 Ty
icsd_000500 CoO5Te 62 62441 2.65 ry
icsd_155834 CoOsY 62 62441 1.69 rf
icsd 049726 CoPZr 62 62.446 0.00 ry
icsd_165245 CoScSi 62 62.447 0.00 ry
icsd_625144 CoSiZr 62 62.446 0.00 ry
icsd_185586 CrInO; 62 62.441 1.51 T
icsd_009938 CrLaOs 62 62.446 2.37 Iy
icsd 051123 CrLaS3 62 62.446 0.80 ry
icsd_165255 CrNiSi 62 62.446 0.00 ry
icsd 085141 CrOsSc 62 62.441 2.36 T
icsd 238834 CrO5T1 62  62.447 0.27 ry
icsd 053283 CuGeTi 62 62.441 0.00 T
icsd 087197 CuSiTi 62 62447 0.00 Ty
icsd_068981 F3FeNa 62 62.446 3.18 ry
icsd 031820 F3KMn 62 62.446 4.01 ry
icsd 015621 F3MnNa 62 62.446 3.74 ry
icsd_009008 F3NaNi 62 62.441 4.85 T
icsd_028255 FeLaOs; 62 62.446 2.53 ry
icsd 027285 FeLuO3 62 62.446 2.69 Ty
icsd 632794 FeNbP 62 62.441 0.00 Ty
icsd_165243 FeNiSi 62 62441 0.00 ry
icsd-093835 FeO3Tl 62 62446 0.65 s
icsd_043260 FeO3Y 62 62.446 2.60 ry
icsd_043204 FePZr 62  62.441 0.00 ry
icsd_166445 FeSe 62 62.441 0.00 ry
icsd_038636 FNaNbO, 62 62447 0.00 Iy
icsd 084948 HMnO: 62 62.446 1.61 Ty
icsd 026420 I3MnTI 62 62.446 1.96 ry
icsd_008146 LaO3Ti 62 62.441 1.42 Ty
icsd 063520 LaOzV 62 62.446 1.70 Ty
icsd_185830 LuOsV 62 62.448 1.55 ry
icsd 055622 Mnj3Sn 62 62.441 0.00 T
icsd_068280 MnNbP 62 62.446 0.00 Ty
icsd 020228 MnO; 62 62.447 1.43 ry
icsd_000495 MnOj3Se 62 62.448 3.64 ry
icsd_158732 MnO;Ti 62 62.446 2.34 Iy
icsd_076095 MnPZr 62 62.447 0.00 T
icsd_098405 MoPRu 62 62.446 0.00 ry
icsd_000497 NiO3Se 62 62.446 2.84 Iy
icsd_646165 NiPTi 62 62.447 0.00 T
icsd_183450 05SrTc 62 62441 1.61 ry
icsd 095577 03VY 62 62.446 1.95 Iy
icsd 063228 BaS;V 63 63.462 0.31 ry
icsd_658704 Bi>Cs2Ni 63 63.457 0.24 ry
icsd_161460 CCuN; 63  63.462 0.77 ry
icsd_192148 CoF3Na 63 63.464 3.96 ry
icsd 251575 F3FeNa 63 63.462 3.34 ry
icsd_192141 F3NaNi 63 63.462 4.90 ry
icsd_180910 O3RuSr 63 63.457 0.48 Ty
icsd_023265 Mn2S4Sn 65  65.486 0.90 Ty
icsd 670121 CuMgO; 67  67.506 1.29 ry

icsd 670124 CuO,Pb 74 74.558 1.08 Iy
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TABLE S53. Tabulated information on altermagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer cmical rormula an ap (€ Irep
icsd_174205 MoOsSr 74 74554 0.00 Iy
icsd_183451 03SrTc 74 74554 1.63 I
icsd_168323 Ho 5Ti 86 13.69 0.00 I
icsd 056181 HTi 86  47.252 0.00 iy
icsd_033768 FeNaO; 92 92.113 2.93 Ty
icsd 075318 BBaCuLaOs 100 100.174 1.27 I
icsd_167073 FsLiMnV 102 102.190 2.64 I
icsd 246244 CaFeO; 113 18.19 1.61 s
icsd 291413 MnMoOgTe 113 18.19 2.76 I's
icsd 063423 Ba>Cu3z0gY 115 115.285 0.00 Iy
icsd_093241 CuSbsTis 115 115.285 0.00 Iy
icsd_631756 FeGas 118 34.158 0.00 I's
icsd_192470  AgFe,GaTey 121 121.327 0.89 Iy
icsd_160047  CuFesInSes 121 121.327 1.36 Iy
icsd_056263 AgFeS, 122 43.226 1.14 I's
icsd_004199 CoKO» 122 2455 1.72 s
icsd_430299 CsOS2V2 123 47252 0.00 I
icsd_005431 BoFeMos 127 127.387 0.00 Iy
icsd_614047 BaFeNb, 127 55358 0.00 rr
icsd_043016 BaFeW, 127 127.387 0.00 Iy
icsd-107331 CozInZry 127 127.391 0.00 Iy
icsd_004054 F3KMn 127 55358 3.98 rr
icsd_085499 F4FeRb 127 127.387 3.47 Iy
icsd_401730 Ins Tiz 127 127.391 0.00 Iy
icsd_009167 CoF 136 136.499 4.15 ry
icsd_407550 Colng 136 136.499 0.00 Iy
icsd_083367 CuOgTaz 136 136.499 1.17 ry
icsd_009166 FyFe 136 58.398 3.26 T
icsd_009165 F2Mn 136 136.499 3.59 Iy
icsd_009168 FoNi 136 65.486 4.43 s
icsd_016763 FoPd 136 58.398 1.77 s
icsd_032552 F2V 136 58.398 2.68 s
icsd_165210 FsLi2Ru 136 136.499 1.46 ry
icsd_201756 FNasNb 136 65.486 0.09 T
icsd_633444 Fe4ScSiz 136 136.495 0.00 Iy
icsd_168834 HoTi 136 58.398 0.00 ry
icsd_000393 MnO- 136 65.486 0.24 s
icsd 099714 MoO; 136 136.499 0.00 Iy
icsd_154021 O2Re 136 136.499 0.00 Iy
icsd_015071 O2Ru 136 136.499 0.00 ry
icsd_023600 OgTazV 136 136.499 0.45 s
icsd_092989 AsTiZr 139 71.536 0.00 rr
icsd_186502  FeoNa>OSe: 139 69.524 2.04 s
icsd_248378 BalrOs 140 140.541 0.00 g
icsd_008000 CuFsK 140 140.545 2.91 ry
icsd_069656 CuF;Rb 140 69.524 3.04 s
icsd 075412 F3KMn 140 72.544 3.97 s
icsd_174206 MoOs5Sr 140  72.544 0.00 Iy
icsd_183452 03SrTe 140 140.541 1.66 T
icsd_613476 BCr 141 74.559 0.00 I
icsd_022093 ClsRu 158 9.39 0.36 I's
icsd_246425 BiCrOs 161 161.69 1.85 Iy
icsd_015299 BiFeO3 161 9.39 2.25 I's
icsd 252433 LiO30s 161 161.69 0.29 Iy
icsd_073132 AlFgLiPd 163 15.89 3.13 g
icsd_078748 FsGaLiPd 163 15.89 3.02 Iy
icsd 075971 FeNoW 163 194.268 0.05 I
icsd_034474 BFeOs 167  15.89 2.41 T
icsd_402039 BOsTi 167  15.85 2.62 Iy
icsd_005208 CCo03 167 167.103 3.26 I
icsd-100678 CFeOs 167 1585 3.37 T
icsd_028556 CMnOs3 167  167.103 4.01 T
icsd_061067 CNiO; 167 1585 3.45 Iy
icsd_016672 CoF3 167 167.103 2.56 Iy
icsd_025828 CrFs 167 1585 2.86 T
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TABLE S54. Tabulated information on altermagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer cmical rormula an ap (€ Irep
icsd_015840 Fe,03 167  167.103 2.31 T
icsd 252432 LiO30s 167 167.103 0.28 I
icsd_001462 03Ti2 167 1585 2.01 T
icsd_192733 BaCoO3 176 63.462 0.00 ryrd
icsd_002769 BaFe>04 182 2034 3.37 T
icsd_042687 FeNbsSs 182 2031 0.00 s
icsd 632811 FeNbsSes 182 2031 0.00 s
icsd_633323 FeSeTas 182 2033 0.00 s
icsd_645098 Nb3NiSes 182 182.182 0.00 I's
icsd_645331 Nb3SeTi 182 2033 0.21 I's
icsd_645338 Nb3SeV 182 2033 0.00 s
icsd_645394 Nb3SeqTi 182 182.182 0.19 I's
icsd 042650  NbS2Vo.333 182 2031 0.00 s
icsd_097539 Ba;3CrSs 185 36.176 0.00 s
icsd_022092 ClsRu 185  185.200 0.39 Iy
icsd_023873 BaMnO; 186 194.268 1.35 I's
icsd_002590 Br3CrCs 186 186.205 0.86 I's
icsd 252146 CaCoOS 186 186.205 1.74 I's
icsd 251820 CaFeOS 186 36.172 2.00 s
icsd_010206 Cl3CrCs 186 186.205 1.06 I's
icsd 281495  CIFeN;303 186 36.172 1.00 s
icsd_043458 CoO 186 36.172 1.44 I's
icsd_008105 CrCsl; 186 186.205 0.54 I's
icsd_054657 CuSnTi 186 186.205 0.00 I's
icsd_053528 FeS 186 36.176 0.84 I's
icsd_068847 FeS 186 36.176 1.36 I's
icsd_080029 MnN>W 186 186.205 0.00 I's
icsd 262928 MnO 186 36.172 0.66 I's
icsd_044765 MnS 186 36.172 2.36 I's
icsd_643594 MnSe 186 36.172 1.89 s
icsd_168369 MoN 186 186.205 0.00 I's
icsd_042493 NiS 186 186.205 0.96 I
icsd_002536  BaFe,OsSr 187  187.211 0.00 Iy
icsd_022091 ClsRu 188 40.206 0.36 I's
icsd 413691 BrsRu 193 63.462 0.43 s
icsd_004068 BrsZr 193 63.462 0.91 s
icsd 240157  CasMnPb; 193 193.259 0.00 ry
icsd_022090 ClsRu 193 193.259 0.38 g
icsd_026069 Cl3Ti 193 193.259 2.51 ry
icsd_023163 ClsZr 193 63.457 1.14 ry
icsd_633412 FeSbsZrs 193 193.259 0.00 ry
icsd_023947 Hfl; 193 193.259 0.03 g
icsd 023172 I3Ti 193 63.462 1.66 ry
icsd_023946 I3Zr 193 63.462 0.54 ry
icsd_080907 La3SbsTi 193 193.259 0.00 g
icsd_002786 AgFeOs 194 194.268 1.47 ry
icsd_057506 AlAuTi 194 63.457 0.00 ry
icsd_057984 AlMnPt 194 63.462 0.00 s
icsd_163350 AIP(Ti 194 63.462 0.00 s
icsd_044074 AsTi 194  63.457 0.00 ry
icsd_670081 AuCo0; 194 63.462 0.00 s
icsd_000922 BaCoO3 194 194.268 1.36 ry
icsd 010331 BaMnOs3 194 63.462 1.84 ry
icsd_084652 BaOsRu 194 194.268 0.00 ry
icsd_008193 BaS;V 194 63.462 0.33 s
icsd_106318 BesFe 194 63.462 0.00 s
icsd_616410 BesRu 194  63.462 0.00 ry
icsd_174041 Br;CsFe 194 63.457 3.00 s
icsd_002782 BrsCsMn 194 63.462 3.74 s
icsd_423829 Br3CsNi 194 194.268 2.22 ry
icsd_041320 BrsCsTi 194 63.457 2.45 s
icsd_201829 BrsCsV 194 63.462 3.28 s
icsd_009704 BrsMnRb 194 194.268 3.45 ry
icsd_015011 Br3;NiRb 194 194.268 2.20 ry

icsd_154257 BrzRbTi 194 63.457 2.45 ry
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TABLE S55. Tabulated information on altermagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.

numoer c€mical rormula an ap (€ Irep
icsd 201831 Br3RbV 194  63.462 3.21 T
icsd_163549 C3AlVy 194 63.457 0.00 ry
icsd 249387 CCoN» 194 63.457 2.33 ry
icsd 419223 CFeNy 194 63.462 2.09 ry
icsd_155189 Cl3CoTl 194 63.462 3.16 ry
icsd_036132 Cl3CrCs 194 194.268 1.09 Iy
icsd 059371 Cl;CsNi 194 194.268 3.00 ry
icsd_049748 Cl5CsTi 194 63.462 2.48 ry
icsd_015932 Cl3CsV 194 194.268 3.56 Iy
icsd 084212 Cl3CuRb 194 194.268 1.17 ry
icsd_015010 CI3NiRb 194 194.268 2.94 ry
icsd_049747 CI5RbTi 194 63.462 2.47 ry
icsd_201830 Cl;RbV 194 63.462 3.50 r
icsd_249388 CN2Ni 194 194.268 2.10 ry
iCSd,657109 C01.8252.08 194 63.462 0.89 F;
icsd 624986  Co1.525€2.08 194 63.462 0.07 s
icsd_409451 CoCrGe 194 63.462 0.00 ry
icsd_624219 CoMoP, 194 194268 0.00 ry
icsd_624660 CoPoW 194 194.268 0.00 Iy
icsd_029305 CoS 194 63.462 0.91 ry
icsd_042541 CoSe 194 63.462 0.19 ry
icsd_082065 CrCuO2 194 194.268 2.09 ry
icsd_158976 CrGesLa 194 194.268 0.00 ry
icsd 425293 CrKO» 194 194.268 2.65 ry
icsd_053210 CrSb 194 194268 0.00 ry
icsd_010042 CsIzMn 194 194.268 2.78 Iy
icsd_423830 CsIsNi 194 63.457 1.26 ry
icsd_154258 CsIsTi 194 63.457 2.25 ry
icsd_026453 CslzV 194 63.462 2.81 s
icsd_066546 CuFeO; 194 194.268 1.43 ry
icsd 633476  Fei.s2Se2.08 194 63.457 1.33 ry
icsd_659040  Fe2.35N1.14 194 63.462 0.00 ry
icsd 081488 FeNo W 194 63.462 0.00 ry
icsd 029302 FeS 194 63.462 0.74 ry
icsd_029308 FeSe 194 63.457 1.11 ry
icsd_056142 FeTe 194 63.462 0.00 s
icsd_156263 GaPtTi 194 63.462 0.00 r
icsd_103990 GaTiz 194 194268 0.00 ry
icsd_164891 GesLaV 194 63.462 0.00 s
icsd_056288 HCo0O» 194 63.457 1.34 ry
icsd_191077 HTi 194 63.462 0.00 ry
icsd_191079 HV 194 194.268 0.00 ry
icsd_081489 MnMoN> 194 63.457 0.54 ry
icsd 076218 MnSe 194 63.457 1.00 ry
icsd_191172 MnSn 194 63.462 0.00 ry
icsd_043541 MnTe 194 194.268 0.49 Iy
icsd 029313 NiS 194 194.268 0.96 ry
icsd_671080 NiSbV 194 63.462 0.00 ry
icsd_029310 NiSe 194 63.457 0.00 s
icsd 042557 NiTe 194 63.462 0.00 ry
icsd_185562 NRu 194 63.462 0.00 ry
icsd_076406 SbTi 194 63.462 0.00 ry
icsd 023910 Sbv 194 63.462 0.00 s
icsd_083868 SeV 194 194.268 1.59 ry
icsd_052121 STi 194 194268 0.00 ry
icsd_033613 Y 194 194.268 0.98 Iy
icsd_052509 TeV 194 63.462 0.75 ry
icsd_053938 AsCoS 198 19.25 0.84 Iol's
icsd 042417 CrGe 198 19.27 0.00 Iy
icsd 016837 CrSi 198 19.25 0.00 Il
icsd 043054 FeGe 198 19.25 0.00 Il
icsd_005250 FeSi 198 19.27 0.00 ry
icsd_633475 FeSes 205  61.436 0.00 ry
icsd_015991 MnS2 205 61.436 1.08 Iy

icsd_024020 MnSe, 205 61.436 0.58 ry
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TABLE S56. Tabulated information on altermagnetic materials, including the chemical formula, space group, magnetic space group, band gap and
corresponding irreducible representations of crystallographic space group.
number Chemical formula and Gap (eV) Trrep
icsd_646897 NiTe, 205  61.436 0.00 ry
icsd_066939 O2Ru 205  61.436 0.02 ry
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IV. TOPOLOGICAL MAGNETIC MATERIALS IN OUR MAGNETIC MATERIALS DATABASE

For decades, the topology of electronic band structures has been a central research focus [42H48]]. Owing to the development of topo-
logical quantum chemistry and symmetry-indicator theory [49-33]], tens of thousands of nonmagnetic topological materials have been
identified [54-56]. However, due to the limited number of known magnetic structures, theoretical predictions of magnetic topological
materials remain relatively scarce, with only a few hundred reported to date [57, 58]. Based on our magnetic structure database, we
employ magnetic topological quantum chemistry to identify 1,070 magnetic topological materials [39], substantially expanding the
known database of magnetic topological materials.

Among the more than 2,900 magnetic materials contained in our constructed magnetic structure database, we successfully determined
the topological classifications of 2,814 materials. Fig. [S3] presents a statistical overview of the topological classifications of these
magnetic materials. The data are divided into five distinct topological classifications, as defined by the accompanying abbreviations:

The magnetic topological insulating phases (TIs) comprise 125 materials, accounting for 4.4% of the dataset. These include axion in-
sulators (AXIs), three-dimensional quantum anomalous Hall insulators (3D QAHIs), magnetic topological crystalline insulators (TCIs),
and higher-order topological insulators (HOTTIs). The detailed information of these materials is fully listed in[section IV B]

Smith-index semimetals (SISMs) are defined as topological semimetals whose band crossings do not occur at high-symmetry points,
lines, or planes, but are instead enforced at generic momenta in the Brillouin zone. We identify 57 SISMs, corresponding to 2.0% of the
dataset. Detailed information on these materials is provided in [section IV C]

Enforced semimetals with Fermi degeneracy (ESFD) are topological semimetals characterized by degenerate points at high-symmetry
points in the Brillouin zone. A total of 85 ESFD are found, accounting for 3.0%. A complete list of detailed information for these
materials is presented in[section IV D]

Enforced semimetals (ESs) are topological semimetals in which band crossings occur along high-symmetry lines or planes due to the
violation of compatibility relations. We identify 803 ESs, representing 28.5% of the dataset. The complete details of these materials are
presented in

Linear combinations of elementary band representations (LCEBR) indicate the absence of symmetry-protected topological features
and comprise 1744 entries, accounting for 61.9% of the total dataset. Further details of these materials can be found in [section IVFH

The magnetic structure, electronic band structures, and associated information of topological magnetic materials is available at
https://magdatabase.nju.edu.cn, which is continuously updated.

ESFD
85 (7.9%)

LCEBR Topology 803 (75%)

1744 (62%) 1070 (38%) Tl

125 (11.7%)

SISM
57 (5.3%)

FIG. S3. Statistics of Topological Classification.
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A. Representative Materials of Magnetic Topological Semimetals

In the main text, we present three representative magnetic topological semimetals: V3Gay (icsd_-635637), MnTe (icsd-076241), and
Co3SnC (icsd_108129).

The paramagnetic phase of V3Gay (icsd_635637) crystallizes in the space group P4132 (No. 213) [60]. Its magnetic structure adopts
a noncollinear AFM configuration, as illustrated in Fig.[S4(a), corresponding to the magnetic space group R32 (155.45). As shown in
Fig.[S4(b), a Weyl point protected by C5, symmetry appears along the high-symmetry line I'-F, accompanied by two additional Weyl
points protected by C5, symmetry along the T-I" line. The full distribution of these band-crossing points within the Brillouin zone is
presented in Fig.[S4] In total, V3Gay hosts 28 Weyl points throughout the Brillouin zone, with energies spanning from —7 to 28 meV.

The paramagnetic phase of MnTe (icsd_076241) crystallizes in the space group Pnma (No. 62) [61]], which corresponds to the high-
pressure structure of the altermagnet a-MnTe [62] [63]]. Under high pressure, a-MnTe undergoes a structural phase transition from the
NiAs-type to the MnP-type structure [61]]. Our analysis reveals that MnTe (icsd_076241) adopts a PT AFM configuration, belonging
to the magnetic space group Pn'm’a’ (62.449), as shown in Fig. d). The band structure exhibits Dirac points along two distinct
high-symmetry lines: two Dirac points are located along k, = 0 and k, = m, while four additional Dirac points appear along k, = 7
and k, = 0, as illustrated in Figs.lS_Zke) and (f).

Co3SnC (icsd_108129) crystallizes in the antiperovskite structure with space group Pm3m (No. 221) [64]]. Its magnetic configuration
is FM with magnetization oriented along the [001] direction, as shown in Fig.[S4[g). Two nodal rings, protected by m mirror symmetry,
emerge on the high-symmetry planes k, = 0 and k., = . In the calculated band structure in Fig.[S4(h), the band crossings associated
with the nodal ring on the k£, = 0 plane appear along the high-symmetry line X-M, whereas those of the nodal ring on the k, = 7 plane
lie along the A-Z line. Furthermore, 16 Weyl points are found at generic momenta within the Brillouin zone. Taken together, Co3SnC
is identified as a topological semimetal exhibiting the coexistence of nodal rings and Weyl points, as illustrated in Fig. [S4{).
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FIG. S4. Topological magnetic semimetals. (a)-(c) Magnetic structure, band structure, and distribution of Weyl points of the non-collinear AFM Weyl
semimetal V3Gaz. The magnetic moments of V lie in the xy plane, as indicated by red arrow. (d)-(f) Magnetic structure, band structure, and distribution
of Dirac points of the AFM Dirac semimetal MnTe. (g)-(i) Magnetic structure, band structure, and distribution of nodal rings and Weyl points of the
FM nodal-line semimetal Co3zSnC. The red and blue dots in (c) and (k) denote Weyl points with topological charges +1 and —1, respectively, while
the green lines represent the nodal rings.
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B. Table of Magnetic Topological Insulators

In this subsection, we summarize all magnetic topological insulating phases (TIs) in a series of tables. These tables list the ICSD
numbers, chemical formulas, MSGs, symmetry indicators, and topological subclassification. The symmetry indicators adopted here
follow the conventions established in Refs. [58,159]]. The possible topological subclassifications include axion insulators (AXIs), three-
dimensional quantum anomalous Hall insulators (3D QAHIs), magnetic topological crystalline insulators (TCIs), higher-order topolog-
ical insulators (HOTTs). Notably, some symmetry indicators cannot uniquely determine the topological subclassifications. For example,
(Nar, 2211, 2212, 221,3) = (2,0,0,0) may correspond either to an AXI or to a high-Chern-number 3D QAHI In such cases, further
calculation of topological invariants is required to confirm the subclassification. We separate the possible topological subclassification
with a slash (“/).

TABLE S57. ICSD numbers, chemical formulas, magnetic space groups (MSGs), symmetry indicators, and topological subclassifications for magnetic
topological insulating phases (TI).

ICSD Formula MSG Symmetry indicators Topological subclassification
icsd 015079  B4Mn 12.62 ’Z’;‘j :_O;OZ““J =Lz =1 3D QAHI
3=
icsd 066509 CupLisOs  12.62 Zgj 3::0513”’1 =Lz =1 3D QAHI
icsd 075420  CrS, 1262 M1 = 2%z =0i212=0 3D QAHI
zor3 =1
icsd251718  CrSes 1262 1= 27201 = 032202 =0 3D QAHI
2213 =1
icsd 646533 NiSesSis  12.62 Z‘*j :_2;0221*1 =Lizre=1 3D QAHI
21,3 =
icsd 169074 AspBaOTi; 65486 14 = 22210 = 052212 =0 AXI/3D QAHI/TCI
62m = 17 ZQTn.ﬂ' = 07 ZQm T = 0
g ) Nar = 0; 2213 = 0;22r =0
icsd 094745 CIMnOsSr,  129.417 T4 7 7808 | 73200 3D QAHI
icsd 069044 CaNNi 66496 nas = 2; 2211 = L2210 = 1 3D QAHI
icsd_187709  NTc 66.496 na; = 22211 = L2210 = 1 3D QAHI
icsd 407550  Colns  136.499 1a; = 2;062m = 1 AXI/TCI
icsd 010462 CaCosPy  139.536 23 = 1 AXI
icsd_430064 BizF>0Sr2Tiz 139.534 1as = 0;02m = 0; 24 = 2 TCI/HOTI
= 0; =1 =1
icsd 042531  BCop  72.544 M T T EL1T IR 3D QAHI
2213 =1;m2r = 05255 =1
icsd 062157 BaMogSs 2.4 Z‘*j :_2;0”“ =0iz2r2 =0 AXI/3D QAHI
21,3 =
icsd 639106 HgMogSs 2.4 ’Z"*j :_2;0”“ = 05712 =0 AXI/3D QAHI
21,3 =
icsd 641241  KMogSs ~ 148.17 Z; 3::0;1@“ =Lz =1 3D QAHI
icsd671511  AsInNis 2.4 Z;‘j ::2;1"’”’1 =0iz2r2 =0 3D QAHI
icsd 169980 HNiO; 15651 z3p =2 3D QAHI
icsd 044612 FesN 162.77 nar = 0; 2213 = 1; 23 = 0 3D QAHI
icsd 042559 NiTes 164.89 a1 = 2, 2213 = 0,23 = 0 AXI/3D QAHI
icsd_603582  Tes,V 12.62 Z‘*j :_0;1221*1 =05z2r2 =0 3D QAHI
21,3 =
icsd 001004  CISc  166.101 ;74; :_0;122“ = Lizerz =1 3D QAHI
21,3 =
icsd_005435 Co3S2Sny 1262 ’Z’:j :_2;1221’1 =0;z2r2 =0 3D QAHI
3 —
. - Nar = 252211 = 032212 =0
icsd 108894 InaNigS 1258 3 520 7 0 0 AXI/3D QAHI/TCI
icsd_168949  CoY 1262 ™I = 2701 =0i2202 =0 3D QAHI
zor3 =1
icsd_ 425966 BisMnTes, 166.101 Z‘*j :_2;022171 = 032212 =0 AXI/3D QAHI
21,3 =
icsd 670141  CrGay 12.62 Z‘*j :_2;0221*1 = 032212 =0 AXI/3D QAHI
21,3 =
icsd_670405 FegGesMg  166.101 ;74; :_3;122“ = Lizerz =1 3D QAHI
21,3 =
= 2' = M =
icsd 182148 SneVeY 65486 M1 = Zzera = 0izera =0 AXI/3D QAHI/TCI
627” — 1;22m7'r — 0;Z2m7r _
icsd 023910 SbV 63462 nar = 2 AXI/3D QAHI
icsd 042557 NiTe 63.462 mu = 2 AXI/3D QAHI
icsd 044074 AsTi 63457 nag = 2;02m = 1 AXI/TCI
icsd 056142 FeTe 63462 mar = 2 AXI/3D QAHI
icsd 057506 AIAUTI 63457 nas = 2;00m = 1 AXI/TCI
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TABLE S58. ICSD numbers, chemical formulas, magnetic space groups (MSGs), symmetry indicators, and topological subclassifications for magnetic

topological insulating phases (TI).

ICSD Formula MSG Symmetry indicators Topological subclassification
icsd 076118 CoSb 63463 T = % 72r1 = 032202 =0 AXI/3D QAHI/TCI
62”” = 1; Z2m,7r - 0; z2m,7r =0
icsd 076406 SbTi 63462 11 =2 AXI/3D QAHI
— 2. =0 =
icsd_169821 NV 63464 M1 = 27201 = 032212 =0 AXI/3D QAHI
Moy =120, =0
=2 =0 =0
icsd 603343 GeMns  63.464 T SHL1T Ui AXI/3D QAHI
Moy =120 =0
icsd 616410 BeRu 63462 11 =2 AXI/3D QAHI
icsd_077829 LaSe 2.4 Z;‘; :_0;1‘221’1 =0;z212 =0 3D QAHI
3 =
icsd_633475 FeSes 61.436 1ar = 2 AXI/3D QAHI
icsd_633869 FeTe, 61433 11 =2 AXI
icsd 646897  NiTe, 61.436 11 =2 AXI/3D QAHI
icsd 044729 CFe, 111.255 zQSR - 83 025 =022 =1 AXI/3D QAHI
G =
icsd_023586  CGaMns  166.101 Z‘; 3::0?122171 =lizrz=1 3D QAHI
. ! Nar = 252211 = 12212 =1
icsd 052642 AINTis 65486 " 7. b 1 3D QAHI/TCI
icsd 057928 Allr 123345 Sam = 2 Zapnp = 25 Zan = 2 TCI
. . Nar = 25 221,1 = 032212 =0
icsd_058726 BeNi 65486 " 7. o =0 AXI/3D QAHI/TCI
. Nar = 25 221,1 = 032212 =0
icsd_058728 BePd 65486 5 TN T G Ty AXIBD QAHVICE
icsd_096119  MnsSb  166.101 Z;‘; 3::2;1@“ =Lizera =1 3D QAHI
) i — 9 —0 —
icsd 168838 HoMgorsTioas 65486 "1~ 27211 = 0iz212 =0 AXI/3D QAHI/TCI
62'm - 17 ZQm’Tr — 07 Z2m.7r =0
icsd_187256 MgNi 166.101 Z;‘j 3::2?022“ = 032212 =0 AXI/3D QAHI
icsd 052330 SbVs 223.106 25 = 1 AXI
icsd_026630 H,Cr 166.101 Z;‘j 3::2?022“ = 032212 =0 AXI/3D QAHI
icsd_057008 CCr 166.101 Z‘; 3::2622171 = 032212 =0 AXI/3D QAHI
Nar = 25 221,1 = 032212 =0
icsd_180457 CNi 71536 2213 = 0;02m = 1525, , = 0 AX1/3D QAHI/TCI
icsd 086427 CuOsSt2Tl 47252 Gam = 0325, 2 = LiZayr = 1 TCI
icsd 041726 CrSby 58398 7ur = 2 AX1/3D QAHI
icsd_169570 NiS2 58398 11 =2 AXI/3D QAHI
icsd_196424 BuFe 58398 11 =2 AXI/3D QAHI
icsd_166445 FeSe 62441 11 =2 AXI
icsd 168323 HosTi 13.69 7mur = 02271 = Lizar0 = 1 3D QAHI
icsd_084827 COHfQP 11.54 Nar = 2; 221,1 = 0; 221,3 = 0 AXI1/3D QAHI
icsd 172550 AoNiO,  12.58 1 = Zi72ra = 0izara =0 AXI/3D QAHV/TCI
O2m = 1525, » = 05205, =0
icsd 617514  CsCroLuy 12,62 Z“j :_0;122”1 =0iz2r2 =0 3D QAHI
21,3 =
icsd 617562 C3CraYo 12.62 24; :_Ofm = 032212 =0 3D QAHI
21,3 =
icsd_670103  AuCuO 12.62 Z;‘; 3::2;0@“ =Lizera =1 3D QAHI
icsd 049726 CoPZr 62.446 1a; = 2 AXI/3D QAHI
icsd 068280  MnNDP  62.446 7a = 2 AXT/3D QAHI
icsd 076095 MnPZr 62447 na =2 AXI/3D QAHI
icsd 085947  MnPTa  62.446 nay = 2 AXI/3D QAHI
icsd 165245 CoScSi 62447 nay = 2 AXI/3D QAHI
icsd 614256 BFeW 62.446 11 =2 AXI/3D QAHI
icsd 632120  FeGeTa 62446 na = 2 AXI/3D QAHI
=0; =1 =1
icsd 416513  CoPdsSes ~ 72.544 M1 T iEL1T LAl 3D QAHI
2213 =1;m9; = 0; 255 =1
. Nar = 052213 =0;22r =0
icsd 600147 FeGasLup  47.252 j (7200 = 1R 7 TCI
icsd 044449 BoMnWs  55.358 7jay = 2 AXI/3D QAHI
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TABLE S59. ICSD numbers, chemical formulas, magnetic space groups (MSGs), symmetry indicators, and topological subclassifications for magnetic

topological insulating phases (TI).

ICSD Formula MSG Symmetry indicators Topological subclassification
icsd 107331 CoplnZe, 127391 141 = U502m = 03235, = 0 TCI
2m,m = 0; 22w,3 = O; 24 = 2
icsd 614047 ByFeNby;  55.358 7ja; = 2 AXI/3D QAHI
icsd 614207 ByFeTaz 55358 fjar = 2 AXI/3D QAHI
icsd 062508  CoCoSc 129417 M1 = 27213 =022 =0 AXI
2ar = 0522 = 15245 =0
icsd 085283  CBNiY 5941 na =2 AXI/3D QAHI
icsd 191258  CrNgNb  129.417 7 = Z22rs = Lizar =1 3D QAHI
Z4R = 3;2’2 = 1;245 =3
icsd 031916 CoOuPt 1258 1= Zz2ra =0izr2 =0 AXI/3D QAHI/TCI
dom = 1; Zomr = 05 2.0 =0
icsd 031917  CoO.Pd  12.62 7274; :_23022’*1 =0z2r2 =0 AXI1/3D QAHI
21,3 =
. . Nar = 252211 = 052212 =0
icsd_160574  AgaNiO2 12.58 Som = 1 20 = 0; Z;rm,w —0 AX1/3D QAHI/TCI
=0 =1 =1
icsd_173362 BisLazMn  63.464 1 T ST LF2l2 3D QAHI
nor = 0520 = 1
= 2' = 0‘ = 0
icsd 053018 CosNbaSi  63.464 11— 5 53ht = Hhzale AXI/3D QAHI
Moy = 1320, =0
icsd 010509  Al;;Mny, 24 7274; :_23022’*1 =0iz2r2 =1 AXI/3D QAHI
21,3 =
icsd 015214 NiRhySey,  12.62 Z‘*; :_251”22’*1 =Lizr2=1 3D QAHI
21,3 =
icsd 023970  NiSesVy  12.62 Z‘*j :_23122“ =Lz =1 3D QAHI
21,3 =
icsd 035140  NiS,Vy  12.62 ;’;‘j 3::23122“ =Lz =1 3D QAHI
icsd 038369 TesVigs 1258 41T Hara = Liza =1 3D QAHI/TCI
Oom = Li25,, » =1;25,, . =1
icsd 042558 NigSey 1262 M1 = Zzra=lizera =1 3D QAHI
22713 =0
icsd 042563  FeS,Tis  12.62 7274; :_23022’*1 =Lizre=1 3D QAHI
21,3 =
. Nar = 0522711 = 1; 2012 =1
iesd 603354 FeRhoSes 1258 ¢ e S 3D QAHI/TCI
icsd 622979 CoFesSes  12.62 Z;*j :_03122“ =0;z212=0 3D QAHI
3 —
icsd 624485 CoyNiSes,  12.62 ;’;‘j 3::23022“ =Lz =1 3D QAHI
icsd 624874  CoS4Ti»  12.62 Z‘“ :f;lzﬂ’l =Lizra =1 3D QAHI
21,3 =
icsd_625002  CoSesTiz  12.62 Z‘“ :_231Z2”1 =Lizre=1 3D QAHI
21,3 =
icsd_626577 CrRheSes 1262 7274; :_23122“ =0z2r2 =0 3D QAHI
21,3 =
icsd 633332 FeosSoTi  12.62 Z‘*; :_250”22’*1 = Lizerz =1 3D QAHI
21,3 =
icsd 085291 BasCusLaOg 47252 M1 = %218 = Lizor =1 3D QAHI/TCI
52777. = 1;22m7r = 1;Z2m7r :0
icsd 615019  ByNinSr  58.398 747 = 2 AXI/3D QAHI
icsd 044339 BCos  62.446 na; =2 AXI/3D QAHI
icsd_ 167127  CFeaNi  62.446 1y = 2 AXI/3D QAHI
icsd 251180  CMns  62.446 1a = 2 AXI/3D QAHI
icsd 636746 GelrTi  62.446 ma = 2 AXI/3D QAHI
icsd 641017 ISITi 62447 nar = 2 AXI/3D QAHI
icsd 670822  CCosFe  62.446 1a; = 2 AXI/3D QAHI
icsd 670824  CCroFe  62.446 1a =2 AXI/3D QAHI
icsd 670825  CCrFes 62441 mar =2 AXI
icsd 670827  CCuFes  62.447 mar =2 AXI/3D QAHI
icsd 052332 SbyVs 12.62 Z“j :_2;022’*1 =0iz2r2=0 AXI/3D QAHI
21,3 =
icsd 614755 B,MnMoz  55.358 7ja; = 2 AXI/3D QAHI
icsd 091199 CuMnO5SSrs 120417 1 = 27213 = Liz2r =1 3D QAHI

zar = 3320 = 15245 = 3
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TABLE S60. ICSD numbers, chemical formulas, magnetic space groups (MSGs), symmetry indicators, and topological subclassifications for magnetic
topological insulating phases (TI).

ICSD Formula MSG Symmetry indicators Topological subclassification
icsd 610777 AssLaRhy 129.417 M1 = 052213 = Li22r =1 3D QAHI
zar = 3320 = 05245 = 3
icsd_163549 C3AIVs 63457 7ja; = 2;02m = 1 AXI/TCI
icsd 671080 NiSbV  63.462 74y = 2 AXI/3D QAHI
icsd_076056 MnsNNi 166.101 Z‘” :}0@“ = 032212 =0 AXI/3D QAHI
21,3 =
icsd_076060 MnsNRh 166.101 Z“j :_23022171 = 032212 =0 AXI/3D QAHI
21,3 =

Nar = 25 221,1 = 032212 =0
icsd_052989 Co2GeTi 71.536 z21,3 = 0;d2m = 1; Z;m,w =0 AXI1/3D QAHI/TCI

icsd_057643 AlCo,V  166.101 2;‘; 3::21)22“ = 032212 =0 AXI/3D QAHI
icsd 057994 AlMn,V 166.101 Z;‘j 3::29022“ = 032212 =0 AXI/3D QAHI

Nar = 2;221,1 = 0522712 =0
icsd_185936 CogFeGe 71.536 z21,3 = 0;d2m = 1; ng,w =0 AXI/3D QAHI/TCI
+ _
z 0

2m,m
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C. Table of Magnetic Smith-index Semimetals

Smith-index semimetals (SISMs) are topological semimetals whose band representations satisfy the compatibility relations, while
their symmetry indicators are incompatible with any insulating phase. Consequently, the electronic structure is gapped at all high-
symmetry points, lines, and planes, and gapless band crossings are enforced at generic momenta.

In this subsection, we summarize all magnetic SISMs in a series of tables. These tables list the ICSD numbers, chemical formulas,
MSGs, symmetry indicators. The symmetry indicators adopted here follow the conventions established in Refs. [58,159].

TABLE S61. ICSD numbers, chemical formulas, magnetic space groups (MSGs), and symmetry indicators for magnetic Smith-index semimetals
(SISM).

ICSD Formula MSG Symmetry indicators
icsd_018176  CoO4S 11.54 nar = 152211 = 052213 =0
icsd_099894 COO3SI‘2 12.62 Nar = 3; 221,1 = 0; 221,2 = 0; z221,3 = 0
icsd_624999 COSC4SiQ 12.62 Nar = 3; Z21,1 = 0; 221,2 = 0; 221,3 = 0
icsd 246938  BaCoSs 13.69 nar = 152211 = 152212 =0
icsd 062156  MoeSsSr 14817 nar = 152011 = 12212 = 152013 =1
icsd_237739 AU5MHY3 148.17 Nar = 1;221,1 = 1; z221,2 = 1; 221,3 = 1
iCSd,075962 D12Ba3Ir2 12.62 Nar = 1; Z21,1 = 0; 2’2[72 = 0; 22[73 = 0
icsd_079991 DgBaFeMgy 12.62 mn4r = 3; 221,1 = 052210 = 052213 = 1
icsd_086197 D2CoO- 12.62 nar = 3;221,1 = 052212 = 052273 =0
icsd_626718 CI‘SGQ 12.62 Nar = 3; 221,1 = 0; 221,2 = 0; 221,3 = 0
icsd_420728 Rh3SQSIl2 166.101 Nar = 3; Z21,1 = 0; 221,2 = 0; 221,3 = 0
icsd_053564 FesTesTl 1154 nar = 152271 = 052213 =1
icsd_080771 BasMnN3  11.54 n4r = 3;22r,1 = 052213 =0
icsd_000316 F652 148.17 nNar = 1; 221,1 = 0; 221,2 = 0; 221,3 = 0
icsd_ 191175  MnSb 119319 025 = 1;22 = 0; 245 = 2
icsd_ 077036  CInMns  166.101 n4r = 3; 221,1 = 0; 221,20 = 0; 2273 =0
icsd-160196  CrOszPb  166.101 nar = 3; z21,1 = 0; 2212 = 052273 =0
icsd_181144 NZr 166.101 Nar = 1; 221,1 = 0; 221,2 = 0; 221,3 = 0
icsd_ 236827 MnN 166.101 Nar = 3; Z21,1 = 0; 2212 = 0; 221,3 = 0
icsd_236829 FeN 166.101 Nar = 3; 221,1 = 0; 221,2 = 0; 221,3 = 0
icsd_043356 SbTiz 167.107 nar = 3
icsd_611501 AsTis 167.107 nar =3
icsd_056182 H2Ti 166.101 Nar = 3; Z21,1 = 0; 2212 = 0; 221,3 = 0
icsd_096297 DzTi 166.101 Nar = 3; 221,1 = 0; 221,2 = 0; 221,3 = 0
icsd_ 424636  GasMn  166.101 nar = 3; 221,1 = 0; 2212 = 052273 =0
icsd_611737 AU.4CI‘ 12.62 Nar = 3; 221,1 = 1; 221,2 = 1; 221,3 = 0
icsd_014026 CI‘Q;;NbSBQ 12.62 Nar = 1; 221,1 = 1; 221,2 = 1; 221,83 = 0
iCSd,645395 Nb28e4Ti 12.62 Nar = 1; 2’2[,1 = 1; Zz[,z = 1; 22[73 = 0

icsd_100785 LaRusSiz 1154 1as = 132211 = 0; 221,35 = 0
icsd_040908 MnPdTe 119.319 025 = L; 22 = 0; 245 = 0
icsd.052673 AuMnSb 119.319 055 = 1;22 = 0; 245 = 0

icsd_057504 AIAUQMH 166.101 Nar = 3; 221,1 = 0; 221,2 = 0; 221,3 = 0
icsd_057981 AlMnPdy 166.101 nar = 1; 221,1 = 0; 2212 = 052273 =0
icsd_001501 02V 2.4 Nar = 3; 221,1 = 0; 221,2 = 0; 221,3 = 1
icsd_159792 COLi0,502 10.46 Nar = 1; 221,1 = 1; 221,2 = 0; 221,3 = 1
icsd_020953 C04GaY4 12.62 Nar = 1; 221,1 = 0; 221,2 = 0; 221,3 = 1
icsd_084195  Se4V3 12.62 nar = 152211 = 052212 = 052273 =1
icsd 201787 M02S4V 12.62 Nar = 1; 221,1 = 0; 221,2 = 0; 221,3 = 1
icsd_624816 CoRhQSe4 12.62 Nar = 3; 221,1 = 1; 221,2 = 1; 221,3 = 1
icsd_632972 FeNiQSe4 12.62 Nar = 1; 221,1 = 0; 221,2 = 0; 221,3 = 1
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TABLE S62. ICSD numbers, chemical formulas, magnetic space groups (MSGs), and symmetry indicators for magnetic Smith-index semimetals

(SISM).

ICSD Formula ~ MSG Symmetry indicators
icsd_646388  NiS4Tio 12.62 mnar = 152211 = 12212 = 152213 =0
icsd_646544 NiSC4Ti2 12.62 Nar = 1;221’1 = 1;,2’2[72 = 1;221,3 =0
icsd_095948 Ni03Tl 14.79 Nar = 3; z221,1 = 1
icsd 239671 CaxCrOgOs 14.79 mar = 152271 =1
icsd_031343 Lig.33Se2Ti  12.62 mar = 1;227,1 = 0522712 = 052273 =1
icsd_076020 Oszi3 164.89 Nar = 3; 221,3 = 1; Z3R — 1
icsd_025561 STi 12.62 Nar = 1; z221,1 = 0; Z21,2 = 0; Z21,3 = 0
icsd_189226 COgSiTig 11.54 nar = 1; 221,1 = 0; 221,3 = 0
icsd_190988 CoMnS  119.319 25 = 1522 = 0; 245 = 2
icsd_190989 CoMnSe 119.319 25 = 1522 = 0; 245 = 2
icsd_052971 COQGCMI’I 166.101 Nar = 3; z221,1 = 0; Z21,2 = 0; Z21,3 = 0
icsd_053312 CUQMnSb 166.101 Nnar = 1; z221,1 = 0; 2212 = O; Z221,3 = 0
icsd_053687 GeMnNiz 166.101 145 = 35 221,1 = 0;221,2 = 052273 =0
icsd_076080 MnNiQSb 166.101 Nar = 3; z21,1 = 0; z21,2 = O; z221,3 = 0
icsd_103813 GaMnZV 166.101 Nar = 1; z221,1 = 0; z221,2 = 0; Z21,3 = 0
iCSd,103892 GaNizV 166.101 Nar = 3; 22[71 = 0; 221,2 = O; Z221,3 = O
icsd_188333  Mn3Sn  166.101 nar = 1;227,1 = 0;227,2 = 052273 =0




D. Table of Magnetic Enforced Semimetals with Fermi Degeneracy

Enforced semimetals with Fermi degeneracy (ESFD) are topological semimetals whose band degeneracies are symmetry-enforced at
high-symmetry points of the Brillouin zone. In this subsection, we summarize all magnetic ESFD in a series of tables. These tables list

the ICSD numbers, chemical formulas, and MSGs.

TABLE S63. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic enforced semimetals with Fermi degeneracy

(ESFD).

ICSD Formula MSG ICSD Formula MSG
icsd 671146  HzMgNi, 12.61 |icsd_613152 B4CosLu 137.51
icsd_074165 CaCu207Sr2T1 123.347 |icsd_613410 B4CosY 137.51
icsd 252344 AsyCaFesRb  123.344 |icsd_023653 B2Co2Y 71.535
icsd_057651 AlCrs 71.535 |icsd_052999 CoqLaSis 71.535
icsd_074877  AsaCsFeo  139.536|icsd_053088 Co2SizY 71.535
icsd_095837  CsMn2Ps 71.535 |icsd_053491 FeoLaSi, 71.535
icsd_100438 Co2S,Tl 139.536|icsd_053556 FeaSiaY 71.535
icsd_167329  AssFeoRb  71.535 |icsd_080506  GesLaMno 69.523
icsd_189036  AssFesK 71.535 |icsd_081748 Co2Gea Y 69.523
icsd_424686 KNisSes 139.536|1icsd_087581 CosLaPs 69.523
icsd_641273 KNi>So 139.536|icsd_610073 AsoCoqLa 69.523
icsd_646396 Ni2S2 Tl 139.536|icsd_623465 Co2GesLu 69.523
icsd_646550  NioSeo Tl 139.536|icsd_624957 Co2ScSiz 71.535
icsd_658698  CsFesSbo 69.523 |icsd_ 632411 FesLaPs 139.536
icsd_042529 BMno 140.546|icsd_ 429102  AssLasMns 12.61
icsd_614745 B2Mn 140.546 |icsd_086369 MnScSi 189.223
icsd_067400 CroN 12.61 |icsd_099080 GasLusMn3Si 189.223
icsd_167802 NV, 12.6 |icsd_643653 MnSiTa 189.224
icsd_ 024176  NisPbsS» 166.97 |icsd_023550 B2CosHf 191.238
icsd_041381 FesGesLi 166.1 |icsd_044191 B2CosZr 191.238
icsd_157323 Fe2InOy4 166.1 [icsd_ 079972  GegLuMng 65.483
icsd_041459  CogGegli  191.241|icsd_623474 CogGegLu 191.241
icsd 057518  AlgBaFes  191.236|icsd_623581 CogGegSc 191.241
icsd 658018  CreGegY 191.239icsd_624660 CoP2W 194.268
icsd_187992 AlCos 194.269 |icsd_652343 SiTaz V3 194.271
icsd_043860 CAlMns 166.97 |icsd_102433 CooGaHf 71.535
icsd_044351 CGeMns 166.97 |icsd_102646 Co2ScSn 71.535
icsd 077153 CMn3Sn 166.97 |icsd_065295  Cs4CusFig 2.6
icsd_015904 CrsO 167.106|icsd_079695 HyAsoCuFes019 2.6
icsd_016835 CrsSi 167.106|icsd_186046 Fe,GezLu 58.396
icsd 053127 CrsGe 167.106|icsd_615659 B4Vs 71.535
icsd_104020 GaV3 167.106|icsd_107586 BiNigSgTe 47.251
icsd 025324  CooGeLi 166.1 |icsd_169733 Co2GaNi 71.535
icsd_016894 Coz2N 58.399 |icsd_069692 CogLiPy 187.211
icsd_055578  CoslnsZry 10.44 |icsd_094412 CogMgP4 187.211
icsd_171433 BaCox05Y  47.251 |icsd_290889 FePTi 189.224
icsd_195900  AsLaNNis 63.46 |icsd_ 410967 InsRh2Tis 189.223
icsd 083690 BaMnOs5Y  123.347 |icsd_610509 AsFeNi 189.223
icsd_096951 KOs5S5Tia Yo 123.347|icsd_610530 AsFeTi 189.223
icsd_153495 BaCozLaOg  65.483 |icsd_632938 FeNiP 189.223
icsd_171432 BaCox05Y  123.347|icsd_057808 AlFesNi 166.1
icsd_186045  FesGezLu  58.395 |icsd_103460 FeoGaNi 139.536
icsd 633444  Fe4ScSis 136.495
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Enforced semimetals (ESs) are topological semimetals whose band degeneracies are symmetry-enforced along high-symmetry lines
or planes in the Brillouin zone. In this subsection, we summarize all magnetic ESs in a series of tables. These tables list the ICSD

numbers, chemical formulas, and MSG.

TABLE S64. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic enforced semimetals (ES).

ICSD Formula MSG ICSD Formula MSG
icsd_181037 Cro.5GagsP 115.287|icsd_622529  Co2CsS- 69.524
icsd 050819  MnRbSez  119.319]icsd_622533 Co2CsSes  69.524
icsd_087983 KMnTe, 119.319|icsd_623956  Co2KS, 71.536
icsd_ 087984  MnRbTex  119.319]icsd_624798 CozRbSe.  69.524
icsd_096699 CuOs 12.58 |icsd_633338  FeySoTl 139.537
icsd_160557  CazCoOs 12.58 |icsd 024161 FeSSb 14.75
icsd_016809 BFes 23.51 |icsd_024570 FeSns 69.524
icsd_005257 FeSio 123.345|icsd_024571 MnSn, 72.544
icsd_ 028837 OPd 47.252 |icsd_042519 FeGes 140.547
icsd_028918 BaFeO3 123.345]|icsd_042530 BFe- 69.524
icsd_044806 LaSb 123.345|icsd_086940  OsRuSr 140.547
icsd_053543 FeSe 47.252 |icsd_102672 CoSna 69.524
icsd_057969 AlMn 123.345|icsd_186636 FeSb, 69.524
icsd_098427 AsLa 123.345|icsd_425309 BFe 70.529
icsd_103989 GaTi 65.486 |icsd_613476 BCr 74.559
icsd_173434 FeO,Sr 65.486 |icsd_050817  LiMnSe2 8.32
icsd_173438 CaFeO2 65.486 |icsd_050818 MnNaSe, 8.32
icsd_187255 MgNi 123.345|icsd_110774  MnNaTe- 8.32
icsd 237789 BaOSboTiz  47.252 |icsd_069332 C3D3LaOg 160.67
icsd 430063 BaBi>OTiz  47.252 |icsd_187684  NiOsPb 161.71
icsd 430299  CsOS3 Vs, 47.252 |icsd_200709 LiS.Ti 12.58
icsd_634628 GaMn 47.252 |icsd_609482 AlsTco 164.89
icsd_104026 GasVa 55.358 |icsd_ 625401 CoTe, 12.58
icsd_249632 GasMns 65.486 |icsd_644993 NaS,;V 12.58
icsd 401730 In5Tio 127.391|icsd_005436  CosInsS» 12.58
icsd_615683 B4sW 127.393|icsd_005437 Co3InS3Sn 166.101
icsd_015289 BaNiS» 59.407 |icsd_023354 BrLa 12.58
icsd_ 042327 FeLiP 59.407 |icsd_024410 ClLa 12.58
icsd_042750  AlGeMn 129.417|icsd_026608 LiNiOo 12.58
icsd_107932 AsCoLi 129.417|icsd_100217  NizS2Sno 12.58
icsd_162808  AsFFeSr 59.407 |icsd_189825 LiS.Ti 12.58
icsd_162902 CoSe 59.41 |icsd_ 416314 Co;1.5SSn 12.58
icsd 237581 CINiO3Sra  67.506 |icsd_ 016675 FsPd 15.85
icsd 418853  CoGeMg  129.417|icsd_080772 MnNsSr3  176.143
icsd 428148 CaCoSi 129.416|icsd_650662  RusSi2Y  176.143
icsd_187715 NOs 131.441|icsd_077371 SiaV 180.171
icsd_009423 CrO- 136.501 |icsd_638088 GeaV 180.169
icsd_035382 FsLiV2 136.501 |icsd_096025 SiaV 181.177
icsd_154021 O2Re 136.499|icsd_042542 CFes 182.183
icsd 026560  MnO4Sro 71.536 |icsd_161882 Alg.75NZrg.25 186.207
icsd_055710  Cul202Sr2  71.536 |icsd_168896 BTc 186.207
icsd_ 067362  Co2SexTl 69.524 |icsd_649860 Pt3Y~ 36.175
icsd 067370  Co2KSe: 71.536 |icsd_104487 IrLi 187.213
icsd_069849  FeO4Sro 71.536 |icsd_169398 CLa 187.213
icsd_106932 MnN 69.524 |icsd_182014 NTc 187.213
icsd_167013 AsaFoOSraTia 71.536 |icsd_185568 NZr 187.213
icsd_168287 Hf5TI1 71.536 |icsd_185572 NRu 38.189
icsd_186572 FesKSo 69.524 |icsd_290430 NoTa 187.213
icsd_186573  FezKSes 71.536 |icsd_290439 N-Os 187.213
icsd_186574  FeoKTes 71.536 |icsd_073339 I5LiSc 188.219
icsd_245748 CIgNbRby  69.524 |icsd-027140 AlgsFeMgsSis 189.225
icsd 246483  CoO4Sro 71.536 |icsd_096905 AlgFeMgsSis 189.225
icsd 420975 BaCoGes  139.537|icsd 030331 B2V 65.486
icsd 425467  CaFesSio 71.536 |icsd_030416 BoCr 65.486
icsd 610297  AsaCsRus  139.537|icsd_043664 B>Mn 191.24




TABLE S65. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic enforced semimetals (ES).

ICSD Formula MSG ICSD Formula MSG
icsd 044581  Ba2RusY 65.486 |icsd_169410 ScSn 119.319
icsd_103634 FeSn 191.24 |icsd_169766 CrTe  44.231
icsd_181506 SoTi 191.24 |icsd_183160 CY 160.67
icsd_182350  CN3Tas 65.486 |icsd_183166 CMo 119.319
icsd_182352 N3OTaz 65.486 |icsd_183198 CdN  44.231
icsd_240144 MngSngY  65.486 |icsd_184925 AsMn 44.231
icsd 260251  CozIngK 191.24 |icsd_191171 MnSn 119.319
icsd 415256 CosGesMg 191.241|icsd_191788 MnP 119.319
icsd_613892 BoFe 191.24 |icsd_025596 FsNb 123.345
icsd_109145 IsNb 193.26 [icsd_029096 BaFeOs 123.345
icsd_009497 AsMn 63.463 |icsd_042929 InNTis 65.486
icsd_010486 BaSesV 194.27 |icsd_042930 CTisTl 65.486
icsd 015520  BaOsRh 194.27 |icsd_042931 NTizTl 123.345
icsd_015908 InScs 194.27 |icsd_043417 OsSi  166.101
icsd 018130 SexTa 63.463 |icsd_043799 BaMoOs 123.345
icsd_020009 PoTi 194.27 |icsd_043847 CAlCos 123.345
icsd_023405 FesGe 194.27 |icsd_044385 RhSi 123.345
icsd_024569 Fe3Sn 194.27 |icsd_051948 InlLa 166.101
icsd_ 035029  BaCrOs 63.464 |icsd_051950 InLasz 166.101
icsd 036620 Dg.gBroLa 194.266|icsd 053125 CrsGaN 166.97
icsd_052503 TeTi 194.27 |icsd_053461 Fes3Ge 166.101
icsd_053090 CoTe 194.27 |icsd_055601 AlFe 166.101
icsd_053215 CrSe 194.27 |icsd_057596 AlCo 123.345
icsd_053230 CrTe 194.27 |icsd_057932 AlLas 123.345
icsd_053970 MnSb 194.27 |icsd_058037 AINi  123.345
icsd_058805 BiMn 194.27 |icsd_058038 AlNis 123.345
icsd_104978 Mn3Sn 63.464 |icsd_058107 AlOs  65.486
icsd_105427 NiTl 194.27 |icsd_058146 AlRe 166.101
icsd_106098 SnV3 194.268 |icsd_058155 AlRu 123.345
icsd_106184 TiZns 63.463 |icsd 058693 BeCo 65.486
icsd_107934 AsCr 194.27 |icsd_058700 BeCu 65.486
icsd_108535 HMn 63.463 |icsd_058734 BeRh 65.486
icsd_150620 FeSn 194.27 |icsd_059438 1InNis 166.101
icsd_151196 InNis 63.463 |icsd_059523 InScs 123.345
icsd_154257  BrsRbTi 63.457 |icsd_076062 Mn3sNSn 166.101
icsd_191081 HCr 63.457 |icsd_076790 CCosMg 123.345
icsd_191785 MnP 63.464 |icsd_077142 CoOsSr 65.486
icsd_603210 AlLag 63.463 |icsd_077152 CMgNis 123.345
icsd_603351 GaMns 63.463 |icsd_088982 O3SrV 123.345
icsd_625031 CosSi 63.464 |icsd_091062 FeOs3Sr 123.345
icsd_631740 FesGa 63.463 |icsd_099085 DSnTis 123.345
icsd_640342 InRus 63.463 |icsd_103451 FesGa 65.486
icsd_640656 InTis 194.266 |icsd_103638 FesSn  65.486
icsd_652041 SeTi 194.27 |icsd_103765 Galas 123.345
icsd_670095  AuNiO- 194.27 |icsd_103856 GaNis 65.486
icsd_670857 BsFe 63.464 |icsd_104658 LaMg 123.345
icsd_052963 CoGe 146.1 |icsd_104722 LasSn 123.345
icsd_187195 GeMn 146.1 |icsd_104730 LaTl 123.345
icsd_616878 BiNiSe 19.27 |icsd_104732 LasTl 166.101
icsd_652380 SiTc 146.1 |icsd_106087 SnTiz 123.345
icsd_063230 BaSsV 20.34 |icsd_108129 CCo3Sn 123.345
icsd_028647 CdKN3Og  47.252 |icsd_108903 CrOsSr 123.345
icsd 028648 CdN3OgRb  47.252 |icsd_155928 CoSi  123.345
icsd 028649 CdCsN3Og  47.252 |icsd_159440 MoN  123.345
icsd 028650 CdN3OgTl  47.252 |icsd_167812 AlsV  123.345
icsd_042539 CoSe; 61.436 |icsd_167814 AlsTi 123.345
icsd_043715 CoS2 61.436 |icsd_183416  NTi 65.486
icsd_185888 CrO- 61.436 |icsd_183420 HfN  123.345
icsd_251565 O2Rh 148.17 |icsd_183951 LaS  123.345
icsd 251567 1IrO2 61.436 |icsd_183952 LaSe 123.345
icsd_625403 CoTes 61.436 |icsd_183953 LaTe 123.345
icsd_608469 AlgsMng4 92.115 |icsd_186891 CdN 166.101
icsd_635637 Gaz V3 155.45 |icsd_187483 O3RhSr 123.345
icsd_181035 Crg.25Gag.7s5P 111.255icsd_187637 O3PbV 123.345
icsd_181036 Crg.75Gag.25P 160.67 |icsd_187710 NTc  65.486
icsd_079936 CoN 119.319 |icsd_187962 AlCos 65.486
icsd_159438 MoN 119.319|icsd_188415 MnOsSr 123.345
icsd_161755 NNi 119.319|icsd_191170 MnSn 123.345
icsd_167877 NW 119.319|icsd_191174 MnSb 123.345
icsd_169408 ScSi 44.231 |icsd_191203 BaOsV 123.345
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TABLE S66. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic enforced semimetals (ES).

ICSD Formula MSG ICSD Formula MSG
icsd 236825  CrN  123.345|icsd_623472 CoGezLu2 12.58
icsd 236831 CoN  123.345]|icsd_623661 Co2Ges Y3 12.58
icsd 247066 CosInN  65.486 |icsd_645402 NbaSesV 12.58
icsd 247648  AsLu  123.345|icsd_150696  CasFeOgRe 14.75
icsd 608581 AlMo  123.345]|icsd_150258 LaMnOs3 15.85
icsd_022412  SiVs  167.106|icsd_164176  BaFe2O5Y 47.252
icsd 102767 Crz3Ga 167.105|icsd_670101 AgCuOs 47.252
icsd_106108  SnZrs 131.441|icsd_071520 FeNbTes 53.328
icsd_187147 HsFe  66.496 |icsd_083907 CrLaSbs 57.383
icsd 638098 GesV  131.441|icsd_043204 FePZr 62.441
icsd_ 077714  OZry  134.477 |icsd_049727 CoNbP 62.446
icsd_ 022321 NV 71.536 |icsd_053716 GeMnZr 62.449
icsd_028681 (0)% 139.537 |icsd_083987 LuMnSi 62.444
icsd 061323  CuO 71.536 |icsd_191794 NiO3Y 62.446
icsd 077650  OPd  139.537|icsd_191796 LuNiO3 62.446
icsd_109296  CrO  139.537 |icsd_196498 CrPTa 62.448
icsd_167855 NRu  166.101 |icsd_406953 AsCoHf 62.446
icsd_167863 NOs  139.537 |icsd_601866 CoGeY 62.446
icsd_169573  NiSz  139.537|icsd_623795 CoHfSi 62.447
icsd_169767 CrTe  71.536 |icsd_624636 CoPTa 62.446
icsd_181773 CRh  139.537 |icsd_624662 CoPW 62.447
icsd_183167 CTc 139.537 |icsd_625050 CoSiTa 62.449
icsd_184375 FeN  166.101 |icsd_626157 CrHfSi 62.449
icsd_184377 CoN 71.536 |icsd_626850 CrSiZr 62.444
icsd_185983 ClIr 139.537 |icsd 632263 FeHfSi 62.445
icsd_186875 MoP  166.101 |icsd_632794 FeNbP 62.441
icsd_191173 MnSb  166.101 |icsd_645178 NbPV 62.444
icsd_236807 MnN  139.537 |icsd_656389 HfPV 62.444
icsd 236813  NNi 71.536 |icsd_670834 CFeoTa 62.448
icsd 629532 DoV 71.536 |icsd_670835 CFeTas 62.449
icsd 670177 FeSiy  139.537|icsd_670839 CFeoW 62.448
icsd 027836 O4Pts 166.101 |icsd_670840 CFeW, 62.449
icsd_041401  FeSo 29.102 |icsd_057645 Al;CoY 63.463
icsd_186518 FeO4Si  31.125 |icsd_195898 AsFesLaN 63.465
icsd 015003 FeSby  34.156 |icsd_200548 D3CoZr 63.463
icsd 042726  FeS» 34.159 |icsd_632057 FeGesLu 63.462
icsd_042727 FeTea  34.159 |icsd_632162 FeGeoY 63.462
icsd 042728 CoTes  34.159 |icsd_072872 CoO4Re 65.486
icsd 025678 CoTezx  58.397 |icsd_016776 B2CoWs 71.536
icsd_025679 FeTey  58.397 |icsd_040950 C4CoScs 71.536
icsd_ 026756  FeS» 58.397 |icsd_072863 C4FeScs 71.536
icsd 041724 AsgFe  58.393 |icsd_167658 HsPdTiz 71.536
icsd_041727 FeSby  58.393 |icsd_614261 BoFeW, 71.536
icsd_ 042540 CoSeo  58.397 |icsd_614775 B4MnyTa 71.536
icsd_076120 CoSbs  58.398 |icsd_614782 B4Mno,W 71.536
icsd_194807 BsMn  58.393 |icsd 416515 FePd>Ses 72.544
icsd_610034 AsoCo  58.398 |icsd_173487  NiOgReSr2 87.75
icsd 053146  CrN 59.407 |icsd_042373 CoGesLa 107.231
icsd_095957 Cuz03Sr 59.409 |icsd_059908 FeGesLa 107.231
icsd 261526 CILINTi  59.41 |icsd_181054 Cdg.5Crg.5Te 25.59
icsd_152811 FeaN  60.417 |icsd_047123 LaNiO, 123.345
icsd_185887 CrO2  60.424 |icsd_051262 CazCICuNbsOy 47.252
icsd 009496 AsMn  62.448 |icsd_074163 BazCu20O;TIY 65.486
icsd_ 030412  MnP 62.445 |icsd_150261 ColnsLa 47.252
icsd_030449  BFe 62.447 |icsd_150703 BalLaMn2Og  47.252
icsd 043249  CoP 62.448 |icsd_160691 CCrsoLaSio 65.486
icsd_076241 MnTe  62.449 |icsd_246455 Bag.sLag. sMnOs 47.252
icsd_092330 CaFeOs 62.446 |icsd_623081 CoGasHf 65.486
icsd_093507 NiO3sTl 62.446 |icsd_623111 CoGagLus 65.486
icsd 670820 CAlsFe 62.447 |icsd_623236 CoGasY 123.345
icsd 670821 CAlFes 62.449 |icsd_623237 CoGagYs 123.345
icsd_164774 CaOsRh 63.464 |icsd_623947 ColnsY 47.252
icsd_187136 AsFeNa 63.462 |icsd_623948 ColngY 47.252
icsd 015927 MgO3V  65.485 |icsd_009967 CoNbyP 124.353
icsd_020083 AIB2Cry 65.486 |icsd_043233 CoNb4Si 124.353
icsd_020322 AlIB3Fes 65.485 |icsd 053511 FeNb4Si 66.496
icsd 025518 AIBoMn, 65.486 |icsd_086378 FePTa, 124.353
icsd_645398 NboSesV  8.32 |icsd_623784 CoHf4P 124.357
icsd_002371 CoSizZry 12.58 |icsd_624637 CoPTay 124.353
icsd 041746 CoScoSia  12.58 |icsd_624677 CoPZry 124.353

71



TABLE S67. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic enforced semimetals (ES).

ICSD Formula MSG ICSD Formula MSG
icsd_632255 FeHf,P 66.496 |icsd_636559 GeHfMn 38.189
icsd_632795 FeNbyP 66.496 |icsd_637098 GeMnTa 189.225
icsd_043016 BaFeWs, 127.387 |icsd_015995  Mn2OsTa 65.486
icsd_613529 B2CrNb, 65.486 |icsd_044171 B2CosLu 65.486
icsd_613557 B2CrTas 65.486 |icsd_044179 B2CosSc 191.238
icsd_080007 GeLaMn 59.407 |icsd_044439  BsLuRus 65.486
icsd_080203 CoLaOP 67.506 |icsd_054273  MngScSng 65.486
icsd_085904 GeTiY 59.41 |icsd_054928 MngSngZr  65.486
icsd_088113 SiTiY 67.506 |icsd_054930 HfMngSng 65.486
icsd_088208 LuSiTi 59.41 |icsd_ 057416 LuMngSng  65.486
icsd_107617 GeLaTi 129.417 |icsd_089433  GegMngZr  65.486
icsd_162724 FeLaOP 59.407 |icsd_186421 N3TaTi 65.486
icsd_163496 AsFelLaO 59.407 |icsd_104003  GaszTizZrs 63.464
icsd_168586 FeoOgP2ScoSry  59.407 |icsd 168592 LagMnaS19  193.26
icsd_180528 AsaFeoOgScaSrs 59.407 |icsd_604200  NiPbsZrs 63.463
icsd 420654 AsBasFeO3Sc  59.407 |icsd_624928  CoSbsZrs 63.464
icsd_617820 CyFeSc 59.41 |icsd_646460  NiSbsZrs 63.464
icsd_624599 CoPPd 67.506 |icsd_659152  CrLasPbs 193.26
icsd_636594 GeHfV 59.407 |icsd_659153 LasMnPbgs 63.464
icsd_638931 HfSiV 59.407 |icsd_659154  FeLasPbs 193.26
icsd_061684 CCoY 47.252 |icsd_659155 CoLasPbgs 63.464
icsd_061691 CCoLu 47.252 |icsd_009966  Co3ScaSi 194.27
icsd_068525 Fe4P2Sc 58.398 |icsd_053483  FesGeZrs 63.463
icsd_087172 FesSioZr 58.398 |icsd_053558 FesSiZrs 63.464
icsd_130032 CugHfsIn 136.501 |icsd_057617  AlsCoLu2 194.27
icsd_130034 CuzInZrs 136.501 |icsd_076678 NiPZr 63.463
icsd_189495 NigP2Y 136.501 |icsd_103807 GaMnPt 194.27
icsd_611100 AsoNigY 65.486 |icsd_409622 FeoIlLas 63.464
icsd_633122 Fe P2Zr 58.398 |icsd_625123 Co;1.5Si0.5W  63.465
icsd_053715 GeaMna2Y 71.536 |icsd_670980  Nb2NisSi 194.27
icsd_082937 MnSis Y 71.536 |icsd_626558 CrPtSb 146.1
icsd_088211 GeHfV 71.536 |icsd_186187 Crp.258Zng.75 111.255
icsd_090197 LuRu2Sis 69.524 |icsd_186188 Crg.25SeZng.75 111.255
icsd_107040 GesLuMnsy 71.536 |icsd_076099 MnPdSb 44.231
icsd_191366 FeHfOgSr» 69.524 |icsd_090397 FeSbZn 44231
icsd_604549 BoFesLu 139.537 |icsd_107122 NbRhSb 44.231
icsd_614264 BoFeoY 139.537 |icsd_108294 CoHfSb 44.231
icsd_632475 FesLuSis 71.536 |icsd_108482 GaMnPt 119.319
icsd_605616 AgNiSes 8.32  |icsd_190995 CMnScy 44.231
icsd_043278 AgFeTes 164.89 |icsd_191001 MnSc2Sn 44231
icsd_073974 AgNiO2 12.58 |icsd_643329 MnPd>Sn  139.537
icsd_193884 CrOsPd 12.58 |icsd_671365 BiFePt 44231
icsd_187087 LaNiOs3 15.85 |icsd_671366 BiCoPt 44.231
icsd_053016 CoNb3Se 182.183 |icsd_671367 BiNiPt 160.67
icsd_104913 MnNbsSg 182.183 |icsd_028908 LaOsTi 123.345
icsd_632811 FeNbsSeg 20.31 |icsd_028921 CoLaOg 123.345
icsd_643023 MnNbsSeg 20.34 |icsd_029119 LaMnOg3 65.486
icsd_645400 NbsSesV 20.34 |icsd_033667 CdOsTi 123.345
icsd_651111 Se¢TasV 20.34 |icsd_044430 BLaRhjs 123.345
icsd_020298 BFeNb 38.191 |icsd 044864 FesNPt 123.345
icsd_020876 CoGasgZrg 189.225 |icsd_053142 CrsNPt 166.101
icsd_024185 MnNbSi 38.191 |icsd_053506 FesNPd 123.345
icsd_041156 GeMnPd 189.225 |icsd_058547 AuNV;3 166.97
icsd_042911 GeMnNb 38.191 |icsd_076058 Mn;3 NPt 166.101
icsd_061415 Fe2SgTag 38.191 |icsd_076763 CFe3Zn 65.486
icsd_082530 FeTeoZrg 38.191 |icsd_076793 CCosSc 123.345
icsd_083932 As2CoZrg 189.225|icsd_076797 CCosZn 123.345
icsd_086364 FeGeSc 38.191 |icsd 077154 CMnsZn 123.345
icsd_096249 FeLugSbo 38.191 |icsd_051988 InMnPd, 166.101
icsd_156949 FeSboZrg 38.191 |icsd_053705  GeMnPd, 139.537
icsd_402701 AlsFeZrg 38.191 |icsd_057611 AlCooHf 139.537
icsd_409925 GePdTi 38.189 |icsd_057620  AlCo2Nb 139.537
icsd_600156 GeMnSc 38.191 |icsd 057634 AlCosTa 139.537
icsd_610906 AsMnPd 38.191 |icsd_058510 AusInTi 166.101
icsd_614205 BFeTa 38.191 |icsd_ 076100  MnPd>Sb 166.101
icsd_623801 CoHfSn 38.191 |icsd_102441  Co2GaNb 139.537
icsd_624869 Co2SgTag 38.189 |icsd_102451 Co2GaTa 139.537
icsd_626517 CrPPd 189.225 |icsd_102483 CooHfSn 139.537
icsd_631770 FeGasHfg 38.191 |icsd_102554  CooNbSn 71.536
icsd_631856 FeGasZrg 38.191 |icsd_102687 Co2SnZr 139.537
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TABLE S68. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic enforced semimetals (ES).

ICSD Formula MSG ICSD Formula MSG
icsd_104945 MnPdsSn  139.537 |icsd_020297 CoCr2V 63.465
icsd_104980 Mn2SnW  166.101 |icsd 042629 CCr3Ge 63.464
icsd_107955 AsMnPds 166.101 [icsd_044188 B3CoV 63.463
icsd_185119 AlTiZro 139.537|icsd_057009 CoCrs 63.465
icsd_190994 CMnScy  71.536 |icsd_189761 SnTig 63.459
icsd_190996 MnSc2Si  139.537 |icsd_291338 CCrsP 63.459
icsd_190998 GeMnSco 139.537 |icsd_291339 CrsNP 63.464
icsd_191000 MnSc2Sn  71.536 |icsd_609880 CAsCrs 63.465
icsd_108896 CoOs3Sr 11.5 |icsd_637012 GeMnNi 63.462
icsd_000453 Ni3SaSns  12.58 |[icsd_043843 Al2B2Rug 65.486
icsd_026173 CoMo2Ss  12.58 |icsd_033704 B4Crs 71.536
icsd_026976  Cr3Seq 12.58 |icsd_ 044293 B4FeaMo 71.536
icsd_151873 CrFesSes  12.58 |icsd_044446 B4Mn3 71.536
icsd_601347  Se4Tis 12.58 |icsd_613166 B2CoMos 71.536
icsd_624884 CoS4Va 12.58 |icsd_614748 B4MnaMo 71.536
icsd_626655 CrS4Vs 12.58 |icsd 066404 BaCuFeLuOs5 35.167
icsd_626873  CrsTey 12.58 |icsd_167196 FeSeo.s75 25.59
icsd_633517 FesSesV  12.58 |icsd 023779 CrNNb 99.167
icsd_653087 Te4TiVa 12.58 |icsd_ 025751 Cr3GeN 18.19
icsd_041858  AsCoS 14.75 |icsd_093241 CuSbsTiz 115.285
icsd_602022  HFeTi 17.1 |icsd_053505 FeNNi 65.486
icsd_081204 CasFeOgW 25.59 |icsd 067711 BasFe30sY 47.252
icsd_629491 DsFeTi 26.69 |icsd 075730 BapCapCuszHgOs 123.345
icsd_632217 HoFeTi 26.69 |icsd 076202 MnRh2Sb 47.252
icsd_020082 AIB4Crs 47.252 |icsd_107862 AlNi3 65.486
icsd_190616 CosNbSn  51.295 |icsd_157788 Co2GaNi 65.486
icsd_194435 BNbRu  51.294 |icsd_168837 HaMgo.5Tigs 127.397
icsd 263013  Fe304 51.295 |icsd_186722 FeoGaMn 123.345
icsd 421074 CasGeoNis 51.295 |icsd_ 187493 GaMnNi. 65.486
icsd 429116 BRuTa  51.295 |icsd_187494 FeGaNi, 65.486
icsd_623100 CooGala 51.296 |icsd 005431 BsFeMoo 127.387
icsd_670573 CFe2 57.385 |icsd_088317 B2Vs 65.486
icsd_ 612536 BoBaNiz 58.398 |icsd 613327 B2CosTas 65.486
icsd_080372 C2CrSc  59.407 |icsd_644412 MosSia 65.486
icsd_646747  NizSn 59.411 |icsd_016844 AsFes, 59.41
icsd_ 002421 CoMoP  62.446 |icsd 042325 Mn,Sb 129.417
icsd_ 016483 CoMnP  62.448 |icsd_042329 AsMny 129.417
icsd_ 016593 CFes 62.444 |icsd_093237 AsFeMn 129.417
icsd_025726 CooP 62.447 |icsd_165984  AsFeO3SroV 59.41
icsd_ 041149 MnRhSi  62.446 |icsd_180529 AsoCraFesOgSry 59.407
icsd_043521 CCos 62.444 |icsd 248374 CoMnSb 67.506
icsd_043686 PRus 62.447 |icsd_420653 AsCrFeOsSra  59.407
icsd_ 044858  Co2Si 62.449 |icsd_200014 MoOgRhs 136.501
icsd_053079  CoSiTi 62.445 |icsd_094079  FeMoOgSra 139.537
icsd_055622 MnsSne  62.441 |icsd_153292 GaMnNi. 139.537
icsd_ 076084 MnNiSi  62.448 |icsd_246541 BasFeMoOg  139.537
icsd_077856 PV, 62.445 |icsd_617225 BiTis 71.536
icsd_105931 RhsoSn 62.447 |icsd_025760 AsCrsN 140.543
icsd_165247  CoSiV 62.449 |icsd_025775 CGeMns 72.544
icsd_165250 CoFeSi  62.449 |icsd 029132 FsFe 5.13
icsd_165256  CoNiSi  62.448 |icsd_643223 MnsyP 5.13
icsd_167128 CCoFes  62.447 |icsd_151457 AlO4V2 12.58
icsd_181711 CCrs 62.446 |icsd_671321 CRus 166.101
icsd_187138 CFe2 62.448 |icsd_054657 CuSnTi 186.205
icsd 246547 IrMnSi  62.446 |icsd_670856 B4Fe 187.213
icsd 260757 BFes 62.446 |icsd_042402 FesP 38.191
icsd_603579 BCosFe  62.447 |icsd_043394 Mn,P 38.191
icsd_610084 AsCoMn 62.444 |icsd_ 043913 AsCrNi 189.225
icsd_622489  CoCrP 62.441 |icsd_043919 AsCrRh 38.191
icsd 623417 Co2Ge 62.449 |icsd_044003 AsMnRh 189.225
icsd_624646  CoPTi 62.446 |icsd_044004 AsMnRu 38.191
icsd_626440  CrNiP 62.448 |icsd_056969 AsCosq 38.191
icsd_633111 FePTi 62.449 |icsd_098945 BSi,Tig 38.189
icsd_633291 FesS 62.448 |icsd_102686 CoSnZr 38.191
icsd_670816 CTis 62.444 |icsd_107550 CooP 38.189
icsd_670817 CV3 62.45 |icsd_167625 InLaNi 189.225
icsd_670829 CFeMo, 62.449 |icsd_189959 MoPRu 189.225
icsd_670831 CFeNiy  62.446 |icsd_600596 CrNiP 38.191
icsd_670838 CFeV. 62.446 |icsd_600852 MnNiP 189.225
icsd_670862  RhsSi 62.446 |icsd_610094 AsCoNi 38.189
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TABLE S69. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic enforced semimetals (ES).

ICSD Formula MSG ICSD Formula MSG
icsd 610130 AsCry  189.225icsd_ 670707  CoFeGeZr 44.231
icsd 610275 AsCrTi  189.225]icsd_044369 MnyN 123.345
icsd 610532 AsFeV  38.191 |icsd_044659 IrMn3N 65.486
icsd_ 610883 AsMnNi 38.191 |icsd_044865 FesNNi 166.101
icsd 610927 AsMnTi 189.225|icsd 053132 CrsIrN 166.101
icsd_623254 CoGaZr 38.191 |icsd_053143 CrsNRh 166.101
icsd_643230 MnPRh 189.225]icsd_053502 FesN 123.345
icsd 643671 MnSiTi 189.225|icsd_077369 Fe11Si5 123.345
icsd_ 036504 BCaNiy 191.24 |icsd 077394 CRu3V 123.345
icsd_102458 CosGazY 65.486 |icsd_153274 FesNRh 166.101
icsd_160914 HisFesLa 65.486 |icsd_183372 CuNNi3 65.486
icsd 601122 BFesLu  65.486 |icsd_052954 CoFe,Ge 166.101
icsd 613036 BCosFeY 191.24 |icsd_052958 CogFeSi 139.537
icsd_ 613133 BCoy4La 65.486 |icsd_053002  Co2MnSb 139.537
icsd 024359 Mn5Sis  63.463 |icsd_053007 Co2MnSi 139.537
icsd_042585 FesSiz  193.26 |icsd_053080 Co,SiTi 139.537
icsd_ 044386  SisTis 193.26 |icsd_053462 FesGe 71.536
icsd 103996 GasTis  193.26 |icsd_053525 FeRusSi 166.101
icsd_103997 GayTis  193.26 |icsd_053545 FesSi 139.537
icsd_191489 BSi3Vs 193.257|icsd_057600 AlCo2Cr 139.537
icsd_609885 CAs3Vs 63.464 |icsd 057607 AlCosFe 139.537
icsd 613552 BCrsSizs  63.464 |icsd_057618  AlCo2Mn 166.101
icsd_614407 BGesVs 63.464 |icsd_ 057654 AlCrFes 139.537
icsd 617535 CCrsSiz  193.26 |icsd_057662 AICrNi, 139.537
icsd 637143 GesMos  193.26 |icsd_057695  AlCuaMn 166.101
icsd_638048 GesTis  193.26 |icsd_057793 AlFes 166.101
icsd_643689 Mn3SisVs 193.26 |icsd_057806 AlFe;Mn 71.536
icsd_644410 MosSis  193.26 |icsd_ 057827 AlFe,Ti 166.101
icsd_ 041921 GeMnNi 194.27 |icsd_057832 AlFesV 166.101
icsd_052020 GeMns  63.464 |icsd_ 057986  AlMnRh, 166.101
icsd_053006 CoMnSi  63.464 |icsd_076700 Ni2SbTi 139.537
icsd 053460 FeoGe  191.24 |icsd_102318 Co2CrGa 139.537
icsd 102582 CoNiSn 194.27 |icsd_102385 CoFe2Ga 166.101
icsd_102673 Co2Sn  194.27 |icsd_102386 CozFeGa 139.537
icsd 104976 MnySn  63.463 |icsd_102392 CosFeln 139.537
icsd_108289 Co2Ge  63.463 |icsd_102438  CozGaMn  166.101
icsd_108590 MnNiSi  63.463 |icsd_102453 CozGaTi 139.537
icsd 163332 MnySb  194.27 |icsd_102456 Co2GaV 166.101
icsd_181132 FeSbV  63.463 |icsd_102682 Co2SnTi 139.537
icsd_182095 BsMo  63.463 |icsd_102684 Co2SnV 166.101
icsd_ 623495 CoGeMn 63.464 |icsd_102755 CrFe>Ga 139.537
icsd 624067 CozMg  63.464 |icsd_102996 CuzInMn 166.101
icsd_044660 IrMnSb  160.67 |icsd_103057  CuxMnSn 166.101
icsd_ 053071 CoSbV  160.67 |icsd_103469 Fe.GaTi 139.537
icsd_053537 FeSbTi  160.67 |icsd_103473 Fe.GaV 71.536
icsd_ 053539 FeSbV  119.319|icsd_103615 FeRu2Sn 166.101
icsd_054255 MnNiSb 44.231 |icsd_103641 FeoSnTi 166.101
icsd_104498 IrMnSn  160.67 |icsd_103644 FeoSnV 166.101
icsd_106496 CoSnTi  44.231 |icsd_105376 Ni2SnV 139.537
icsd_107127 RuSbTi 119.319|icsd_105933 RhoSnV 166.101
icsd_108492 GaRhTi 160.67 |icsd_108436 FesGa 139.537
icsd_161713 MnNiSi  44.231 |icsd_151206 CuzFeSn 166.101
icsd_184948 MnoSb  44.231 |icsd 151207 CoCuzSn 71.536
icsd_185079 CoSnV  119.319|icsd_185966 AlCo.Ti 139.537
icsd_ 185882 AlTi2Zn 119.319icsd_185999 CrFesSn 71.536
icsd_189696  AlTi>  119.319|icsd_186056 FeoInTi 166.101
icsd_189699  GaTiz  119.319|icsd_186059 AsFesTi 166.101
icsd_189705  SiTis 44.231 |icsd_186060 FeoSbTi 71.536
icsd_189708  GeTiz 160.67 |icsd_186065  FeoGeMn 166.101
icsd_189711  SnTis 44.231 |icsd_186721 FeoGaMn 166.101
icsd_190990 CoMnTe 119.319|icsd_188332 GaMng 166.101
icsd 191683 FeTeV  119.319|icsd_ 416260 Co2Crln 139.537
icsd_191685 CrFeTe 44.231 |icsd_608800 AlNi3 166.101
icsd_623808 CooHfSn 139.537 |icsd_623481 Cog.sGesMns o 139.537
icsd_625319 CooSnZr 139.537|icsd_671340 GeRuaV 166.101
icsd 670704 MnSiVZr 44.231 |icsd_671341 Ru2SbV 166.101
icsd_670706 CoFeSiZr 160.67
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F. Table of Linear Combinations of Elementary Band Representation

Linear combinations of elementary band representations (LCEBR) indicate phases that do not exhibit symmetry-protected topological
features. In this subsection, we summarize all magnetic LCEBR in a series of tables. These tables list the ICSD numbers, chemical
formulas, and MSGs.

TABLE S70. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-
tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_039351 MnOgSbSro  107.231|icsd_182323  NaO.V 12.58
icsd 001029  Col4Rbo 11.53 |icsd 250692 C2CoN2S2  12.58

icsd_ 002232 Cul20s 11.5 |icsd_251654 Crls 12.62
icsd_036581 HCuO5STI 11.5 |icsd-260368 H4010Vs  12.58
icsd_036582 HCuOs5SeTl  11.5 |icsd_262639 Cl3Tc 12.6
icsd_166586 F5KNOOs  11.53 |icsd-403035 Cl4CrLio 12.62
icsd_166587 CsFsNOOs  11.53 |icsd 423461 BrasW 12.6
icsd_170771 MnNaO4Rbz 11.54 |icsd_602341 NiPS3 12.61
icsd_187148 H,Fe 11.53 |icsd_611574 AsV 12.6

icsd 246090 CasMnOgSb  11.54 |icsd_624616 Co2P2Sq 12.6

icsd 411140  Cl;CsTio 11.52 |icsd_626521  CrPSes 12.58

icsd 422751 CuNa3O 11.53 |icsd_646145  NiPSe; 12.6

icsd 631817 FeGazSeqs 111.255|icsd_647926 P3Pd2Se 12.61

icsd 246244  CaFeO- 18.19 |icsd_648076  P2SeVa 12.61

icsd_102500 Colns 34.158 |icsd_657314  NiyP2Sg 12.61

icsd_631756 FeGas 34.158 |icsd_670347 CaMnOs 12.62

icsd_150822 FeS2TI 119.319 |icsd_108934  CrK3O.4 42.221
icsd_633509  FeSe-Tl 119.319 |icsd_108935 K3MnO, 42.221
icsd_004073 Crl, 12.58 |icsd_172506 GeMnTe,Tl, 121.331
icsd_009485 H4CuF20- 12.62 |icsd_172507 MnSnTe,Tl> 121.331
icsd 015596 H;CloMnOs  12.58 |icsd_608538 AloMnTey 42.221
icsd_015597 H4CloFeOs  12.62 |icsd_639984 InsMnTey 42.221
icsd 016225 NiOgSroTe  12.62 |icsd_659100 GasMnSe; 42.221
icsd 016252  FeaPsSq 12.61 |icsd_004199  CoKOs 24.55

icsd 016270  MnNaO 12.62 |icsd_021072  F4FeRb 47.252
icsd 017013 CoO 12.58 |icsd_027689  CuFsK 65.486
icsd_021055 BasCuFg 12.62 |icsd_027690 CrF3K 47.252
icsd_022079 BroCu 12.62 |icsd_043457  CuF3Tl 65.486
icsd_022080 Cl3Cr 12.62 |icsd_069675 CsoFsMn  123.345
icsd 022082 H4Cl2CoO2  12.58 |icsd_075868 CaCuO,  123.345
icsd_022084 H4BroMnO> 12.58 |icsd_082218 FsMnRby 123.345
icsd_022085 HyBroCoOs  12.58 |icsd_109293  CuFsRb 65.486
icsd_023903 BroCr 12.62 |icsd_ 412972 NasNiO2S 123.345
icsd_026108 ClsMo 12.61 |icsd_412978 CoNasz0.S 47.252
icsd_ 026609  NaNiO. 12.58 |icsd_021110  CuF3K 55.358
icsd_026667 ClaCu 12.62 |icsd_085499  F FeRb  127.387
icsd_030011 FeS2TI 12.61 |icsd_245749 ClgKaNb  58.398
icsd_ 031320 C2N3NiS» 12.62 |icsd_ 010454 BixCaMn  59.407
icsd_042077 PoV 12.61 |icsd_015770  CoKOq 129.417
icsd_043898 AsoCr 12.6 |icsd_ 026458 LiMnP 59.407
icsd_047223 IrK404 12.62 |icsd_026459 AsLiMn  59.407
icsd 049021 KLiMnO- 12.6 |icsd_026460  MnNaP 59.407
icsd 060263 D4Cl;CoO2  12.58 |icsd_026462 MnNaSb  59.407
icsd_061391 MnPS3 12.61 |icsd_026889 FeSe 59.407
icsd 061392 FePS3 12.61 |icsd_040572 AsCsMn  59.407
icsd_072287  CsylrOy4 12.62 |icsd_041869 CsMnSb  59.407
icsd 072389  CasFeN, 12.61 |icsd_041882 KMnP 59.407
icsd_ 075454 AssBasMnoO  12.61 |icsd_ 041883  AsKMn 59.407
icsd_076548 NaSe2V 12.62 |icsd_042977 FeS 59.407
icsd_076670 NiO 12.62 |icsd_044753 FeTe 59.407
icsd 096556 CaClFeO4 12.6 |icsd_050988 CIKMoOsP 129.417
icsd_100354  FeSe2Tl 12.6 |icsd_050989 CIMoOsPRb 129.417
icsd_160556 CoO2 12.62 |icsd_052758 CaGeMn  59.407
icsd_169194 CoOgPboTe  12.62 |icsd_053707 GeMnSr  59.407
icsd_174134  CuLi2O 12.62 |icsd_059359 Li2O5SiV  129.417
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TABLE S71. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_060736 BiMnNa 129.416|icsd_ 000406  CaCoxGes 71.535
icsd_066948 GeMgMn 59.407 |icsd_-000407 Co2GesSr 71.535
icsd_066949 CaMnSi  59.407 |icsd_001139  Cl4MnRbs 71.536
icsd_066950 CaMnSn 59.407 |icsd_010463 CaFes P2 69.523
icsd_066951 MnSnSr  59.407 |icsd_010466 CooP2Sr 69.523
icsd_082639 BaCoSs  67.503 |icsd_ 010467 FeoPoSr 139.536
icsd_086777 GeLizOs5V 129.417 |icsd_010468 BaFe,Po 69.523
icsd_088460 FFeO3Sra 67.503 |icsd_015372 CuF4Ks 69.524
icsd_089590 KMnSb  59.407 |icsd_021069 K2>NiOq 71.536
icsd_089594 MnPRb  59.407 |icsd_032019  BaMnaSbe 71.535
icsd_089596 AsMnRb  59.407 |icsd_041571 Cl4CrCs2 71.536
icsd_089598 CsMnP  59.407 |icsd_041794  AssBaMns 71.535
icsd_090122 ClCoO3Sr2 67.506 |icsd_053059 CoO 71.536
icsd_093508 ClFeO3Sr2 59.407 |icsd_065259 Cs2CuFg 69.524
icsd_093509 BrFeOsSra 67.503 |icsd_073209 NagNiO2Rb  139.537
icsd_096557 CagClFeOs 59.407 |icsd_074889  CoCsK30 69.524
icsd_162899 CrSe 59.407 |icsd_100025 BiaMnSr 71.535
icsd_162900  MnSe 59.407 |icsd_163209 AsaFeoSr 71.535
icsd_162903 NiSe 129.417 |icsd_166016 AsyCaFeq 71.535
icsd_163143 AsFeNa  59.407 |icsd_167014 F2OSbsoSraTia 71.536
icsd_189939 FMnPSr  59.407 |icsd_183149 BasFaMn,OSes 71.536
icsd_189940 AsFMnSr 59.407 |icsd_236760 04Sr2Tc 71.536
icsd_189941 FMnSbSr 59.407 |icsd_249687 BasFoFesOSes 71.536
icsd 248364 BaFMnSb 59.407 |icsd_249690 F3Fe2OSesSro  71.536
icsd 248365 AsBaFMn 59.407 |icsd 252590  BaBiaMng 71.535
icsd_290482 H-Ti 129.419 |icsd_405782 CoOgPboTe  71.536
icsd 426033 BaBiFMn 129.416|icsd_420974 CaCo2Sis 71.535
icsd_601586 BiKMn 129.416|icsd_425470 Co2SiaSr 71.535
icsd_616575 BiCsMn 129.416|icsd_609848  AssBaCos 71.535
icsd 616824 BiMnRb 129.416|icsd_609849 AssBaCry 71.535
icsd_642150 LiMnSb  59.407 |icsd_609899  AsyCaCos 71.535
icsd_010293  Cl4Re 13.68 |icsd_ 610122 As2Co2Sr 71.535
icsd_063686 CIFzO2Ru 13.68 |icsd_610273 AsoCroSr 71.535
icsd_067168 Cl;CsTie  13.67 |icsd_ 004411 ClsMoO 14.77
icsd_186505 AsCaFFe 13.67 |icsd_006024 CuFs 14.75
icsd_186508 AsFFeSr  13.67 |icsd_006044 FsLizRh 14.75
icsd_000393  MnOs 65.486 |icsd_010350 CrFgLis 14.75
icsd_001504 02V 136.501 |icsd_015590 Cl3CuK 14.77
icsd_009165  FaMn 136.499 |icsd_015889 02V 14.77
icsd_009166 FsFe 58.398 |icsd_020453 AgFs 14.79
icsd_009167 CoF, 136.499 |icsd_023722 MoO- 14.77
icsd_009168 FaNi 65.486 |icsd_026073 FsNasNi 14.79
icsd_015071 O2Ru 136.499 |icsd_027070 CrFgNas 14.79
icsd_016763 FsPd 58.398 |icsd_027347 FsNasV 14.79
icsd_024794 CraOgTe  58.395 |icsd_030410 CuOgSbs 14.79
icsd_024795 FeaOgTe 136.503 |icsd_031827 CrFo 14.75
icsd_032552 FaV 58.398 |icsd_034602 CuF4Na, 14.75
icsd_040344 FeOgSby  58.398 |icsd_038384 HCICuO 14.77
icsd_072387 CoLiN2Sry 136.501 |icsd_042614 CoSbs 14.75
icsd_074565 FgLisMo 58.398 |icsd_054136 Br3Crln 14.78
icsd_076024 O2Ta 136.501 |icsd_061038 K2Mn2O3 14.78
icsd_078778 CrFy4 136.502 |icsd_062655 F4LiMn 14.79
icsd_080802 NiOgSby 136.501 |icsd_065510 IsK2Tc 14.75
icsd_084789 CuOgSby  58.398 |icsd_065785 F4V 14.79
icsd_095778 FgLioRh  58.398 |icsd_066201 Cl4CrNasy 14.79
icsd_099714  MoOs 136.499 |icsd_066315 FsMnNag 14.79
icsd_103447  FeGas 58.395 |icsd_067250 CrF4Nas 14.79
icsd_108964 CoOgSby  65.486 |icsd_069801 MnOgSes 14.75
icsd_165210 FgLisRu 136.499|icsd_071455 F4sMnNa 14.79
icsd_168834 H-Ti 58.398 |icsd_074940 CoK20s 14.77
icsd 201756 FgNaaNb  65.486 |icsd_079451 CalrOgSra 14.75
icsd 262579 K3NiO2  58.398 |icsd_083473  CazFeOgSb 14.75
icsd_290252  FgLiaV  136.501 |icsd_084791 Ca3zOgRe 14.79
icsd 412062 Coslnia  58.398 |icsd_084949 HMnO,, 14.77
icsd 418676 CrFgLiz  58.398 |icsd_098698 HCuFO 14.75
icsd 424578 Cs3zNiOg  58.398 |icsd_153001 CazCoOgTe 14.75
icsd_424579 NiO2Rbs  58.398 |icsd_153002 CoOgSraTe 14.79
icsd_074985 B4Mny  67.503 |icsd_165398 F4Ru 14.75
icsd_000404 BaGeaMns 71.535 |icsd_169193  CoOgPboTe 14.75
icsd_000405 BaMnoSnoe 139.536 |icsd_173152 0-Tc 14.77
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TABLE S72. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_182568 CaOgReSro  14.75 |icsd-042163  FsHgRh 24
icsd_185809 AsFeS 14.77 |icsd_054140 MnPSes 2.6
icsd_190486 CazInOgOs  14.75 |icsd_054141 FePSes 2.6
icsd_190774 C3NiOy 14.75 |icsd_056890  FesP2Seq 2.6
icsd_193723 MnS, 14.75 |icsd_059175  KOgSsV 2.4
icsd_ 202451 CuOsTe 14.77 |icsd_059343 BaCo20sP> 148.19
icsd_202918 CoF4Li 14.75 |icsd_061217 IrLigOg 2.4
icsd 238316 InOgOsSrs 14.79 |icsd_063304 Fel12Y~7 2.4
icsd 239557 Cl3CuTl 14.77 |icsd_063353 AsNaNiOy4 2.6
icsd_250364 ClLV 14.75 |icsd_063544  AsKNiO4 2.6
icsd_290251 FgLioV 14.75 |icsd_069591  GeMnOg 2.6
icsd 290789  CrOgSbSrs 14.75 |icsd_071020 CroSisTeg  148.17
icsd 290790 CazCrOgSb  14.79 |icsd_076421 BrsFe 2.4
icsd 411050 ClgNasTi 14.75 |icsd_079165 B2MnOgSn 148.17
icsd 421461 AgF4K> 14.79 |icsd_079268 CroGeoTeg 148.17
icsd 425100 B4+Mn 14.75 |icsd_095776 FsLiRh 148.17
icsd-425149  AgF4Nas 14.75 |icsd_095777 FelrLi 148.17
icsd_610526 AsFeSe 14.77 |icsd_165203 FsLiRu 2.4
icsd_610529 AsFeTe 14.78 |icsd_165206 FgLiOs 148.17
icsd_633086 FePS 14.77 |icsd_165208 FgLiPt 2.4
icsd_633093 FePSe 14.77 |icsd_165215 FsKRh 2.4
icsd_633399 FeSbSe 14.77 |icsd_169192 CoOgPboTe 148.17
icsd_633405 FeSbTe 14.77 |icsd_174290 BasBilrOg 2.4
icsd_008000 CuFsK 140.545 |icsd_182435 Mn3OgTe 2.6
icsd_042520 SboTi 140.543 |icsd 240981 BaFsIr 148.17
icsd_052331 SboV 72.541 |icsd_251655 Crls 148.17
icsd_069656 CuF3Rb 69.524 |icsd_260062 Asa;BaCooOs 148.17
icsd_ 075412 F3sKMn 72.544 |icsd_280167 BaNisOgP> 2.6
icsd_ 076127 BCr: 72.541 |icsd_408324 CasLigMnaNg 148.19
icsd_ 086811 CrSby 140.543 |icsd_412874 LigMn2NgSro 148.19
icsd_169765 CrF3K 72.544 |icsd_418671 CrFgNa 148.17
icsd_174206 MoQOs3Sr 72.544 |icsd 418672 CrFsK 2.4
icsd_183452 03SrTc 140.541 |icsd_418673 CrFgRb 2.4
icsd 248378 BalrOgs 140.541 |icsd_ 419467 BagNgOOs2 2.4
icsd 031149  FesLizOy4 70.53 |icsd 424895 BaFe,OgPs 2.6
icsd_043437 FeLiO2 141.556 |icsd_626809 CrSiTes 148.17
icsd_164158 LiO2Ti 141.556 |icsd_643237 Mn2P3>Seq 2.6
icsd_091527  KNiOgP3 146.1 |icsd_670349  CaMnOs3 148.17
icsd_162264 BiFeO3 1.1  |icsd_060313 IKNiOg 5.13
icsd_193740 H4AssMnNSg 1.1  |icsd_201056 CgAusCoKNg 5.13
icsd_ 073736  CsOgS2V 2.4 |icsd 249724 CgAusKNgNi 5.13
icsd 245667 CsFeOsS» 2.4 |icsd_002790 CrPy 15.87
icsd 250709 BaCo20gP;  147.15 |icsd_006286 O3V, 15.88
icsd_ 002552  ClsMnNa 148.17 |icsd_015557 FeKS, 15.88
icsd_010343 CaCrFg 2.4 |icsd_038315 P.V 15.87
icsd_ 010344 CrFsMg 2.4 |icsd_040780 FeKSe- 15.88
icsd_010347 CrFgHg 148.17 |icsd_040781 FeRbSe, 15.87
icsd_ 015108 FsNiPb 2.4 |icsd_202381 FeRbS- 15.88
icsd_ 016316 MosSey 148.19 |icsd_075550 FeOgRbSe2  5.15
icsd_022081 Cl3Cr 148.17 |icsd_004266 FeO4P 152.35
icsd_025010  FgMnSn 2.4 |icsd 025813 BaCoO- 5.13
icsd_025011 FsFeSn 2.4 |icsd 010424 NisS2 5.15
icsd_025014 CoFgSn 148.17 |icsd_110773  LiMnTe. 8.34
icsd_025015 FgNiSn 148.17 |icsd_182698 H4NizsOgSiz 157.55
icsd_025016 CuFsSn 148.17 |icsd_022093 Cl3Ru 9.39
icsd_027014 AssBaNi2Og 2.6 |icsd_001372 HCrOo 160.67
icsd_027500 ClsFe 148.19 |icsd_001373 DCrO. 160.67
icsd_027664 FsKOs 148.17 |icsd_024315 SeoTa 8.34
icsd 029203  MnO3Sn 2.6 |icsd 029312 NiS 160.65
icsd_033288  Cl2CoOsg 148.17 |icsd_036207 FesO7P 160.67
icsd 033289  CI2NiOsg 2.4 |icsd_042596 NiSe 8.32
icsd_035145 18PY4 3 2.4 |icsd_043410 SoTa 8.32
icsd_038236 ClsTi 2.6 |icsd_.069571 HgF303V 8.34
icsd_038237 ClsV 2.4 |icsd_077990 RbS,Ti 8.32
icsd_039242 BrsTi 2.4 |icsd_088852 AuCrSs, 8.34
icsd_041539 Cli2Zrs 148.19 |icsd_201396 CrS,Tl 160.67
icsd_041540 Bri2Zrg 148.19 |icsd 401027 ClgNa2Tis 8.32
icsd_042159  FsMgRh 2.4 |icsd_607619 AlsFeSy 8.32
icsd_042160 CaFgRh 2.4 |icsd_608507  AlxMnS, 8.32
icsd_042161 FsRhZn 2.4 |icsd 626736 CrSe, Tl 8.32
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TABLE S73. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_634670 GaaMnSy 8.34 |icsd_246907 LV 12.58
icsd_639980 InaMnSes 160.67|icsd-416038 NaOgRbsRus 12.6
icsd_641335 KSoTi 8.32 |icsd 416040 K3NaOgRus 12.6
icsd_644994 NaS,V 8.32 |icsd_425912  CsuFgTc 164.89
icsd_015299  BiFeOs3 9.39 |icsd 425914  FgKoTc 164.89
icsd_028917  BaFeOs 9.39 |icsd 425915 FgNaxTc 164.89
icsd_200999  Li»OsRe 9.37 |icsd 425918 FgRboTc 164.89
icsd_246425 BiCrO3 161.69 |icsd_626052  CrGasS4 164.89
icsd 252433  LiO30s 161.69 |icsd_631804 Fe2GasSs 12.6
icsd_001838 BaFesOgSr 12.58 |icsd 632443  FeLiaSo 12.62
icsd_009484 CgD3CoNg 162.77|icsd_634664 GasMnsSs  164.88
icsd_015174 BaCaFe4Os 12.58 |icsd_000071 FesSny 166.101
icsd_029035 Cl3Ti 12.6 |icsd_ 001846 ClgsMnsNaz 166.101
icsd_080349  AsoNiOg 12.58 |icsd_004059 ClyFe 12.62
icsd_080350  As2CoOg  162.77|icsd_ 006038  BaFgRh 166.101
icsd_187098  AsoOgPd  12.58 |icsd_006152  CoNaOs 12.58
icsd 201755  FgLia2Nb 12.62 |icsd_009457 BazCroOg 166.101
icsd_248351 OgRuaSr  162.75]icsd 010341 BaCrFg 166.101
icsd_ 291234  MnOgSby  12.62 |icsd 010342 CrFgSr 166.101
icsd_032730 CaCoFgLi  15.87 |icsd_014208 Cl2Ni 12.58
icsd_032732 CaFgLiNi  15.88 |icsd_015558 CrNaS, 12.58
icsd_032733  FgLiNiSr  15.88 |icsd_015939 ClyCo 12.62
icsd_062035 ClgCrNas  15.89 |icsd_020372 BiFeO3 166.101
icsd_073132  AlFgLiPd  15.89 |icsd 022106 BroNi 12.58
icsd_073985 CaCrFgLi 163.83|icsd_022108 I2Ni 166.101
icsd_078748 FgGaLiPd  15.89 |icsd_022285 HCoO, 12.58
icsd_183024 ClgMoNag 15.87 |icsd_024594 LiO2V 12.58
icsd_015901 CloV 12.62 |icsd_024595  CrNaO. 166.101
icsd_016303 LiS.V 12.62 |icsd_025005 BazNiOgTe  166.1
icsd_022074 ClgCssFea 164.88|icsd 025723 CrKS, 166.101
icsd_023591 HyMnOs  164.89|icsd_026305 NaS,Ti 12.62
icsd_026233 CrLiSs 12.62 |icsd_028692 FsKRu 12.58
icsd_028101  H3NiOo 164.89 |icsd_028693  FsRbRu 12.58
icsd_028779  FgKsoRh 12.62 |icsd 028694  CsFgRu 12.58
icsd_028780 FgRbaRh  12.62 |icsd_ 028783 FsTi 166.101
icsd_033673 I:Mn 164.89 |icsd_029011 FeO,Tl 166.1
icsd_037327 LigMnOs  164.89|icsd 029225  CoLiO2 12.58
icsd_039512 AsaMnsZn  12.6 |icsd_030114 FsNiSr 166.101
icsd_041789 CaMnySby  12.6 |icsd_031679  CrNaSes.  166.101
icsd_041790 MnsSboSr 12.61 |icsd_032551 FeoGasSs 12.61
icsd_041791 BixCaMno 12.6 |icsd_033752 CloMn 166.101
icsd_041792 AsyCaMns  164.89|icsd_035396 BaFgNi 12.62
icsd_041793  AsoMnoSr 12.6 |icsd_037157  FeNaOs 12.58
icsd_044908  LiTe2Ti 12.58 |icsd_040267 CrKOs 166.101
icsd_049017 CaMnsyPo 12.6 |icsd_ 041814 SbaVs 12.58
icsd_049019  Mn2 Py Sr 12.6 |icsd_042158 FsRhSr 166.101
icsd_052364 BryCo 12.58 |icsd 043439  NaO.Ti 12.58
icsd_052365 BroFe 12.62 |icsd_051207 FeLiOo 166.101
icsd_052368 Col, 12.58 |icsd_061276 FgMnRbo 12.58
icsd_052369 Fels 12.58 |icsd_ 061692 IrKLigOg 166.101
icsd_059230  GasNiSy 12.58 |icsd_ 064764 DCoO2 12.58
icsd_060250 BraMn 164.89 |icsd_067500 BraMn 166.101
icsd_064831 ClyFe 12.62 |icsd_ 067701  Fe2O4Y 12.62
icsd_071421  Lia2NiOs  164.89|icsd_ 071536 CoK20OgSex  12.58
icsd_071996 DgFeMgaSr 164.89 |icsd 071540 KoMnOgSeos 166.101
icsd_072831 FgNbRbe  12.58 |icsd_ 074030 BazIrOgSr 166.101
icsd_072832  CsyFgNb  12.62 |icsd_074680 Cli20sS2 12.58
icsd_079007  CrTe2T1  164.89|icsd_076541 NaS,V 12.62
icsd_086519 SaV 12.58 |icsd_076959 NiO 12.58
icsd_086520 SeaV 12.62 |icsd_ 077597  NaSe2V 12.62
icsd_088722 CoOq 12.58 |icsd_085055 Cr2OgSrs 166.1
icsd 088940 H2CoOs2 12.58 |icsd_097758 CrLiO2 166.101
icsd_095779 FslrKso 12.62 |icsd_108892 NizPbsoSeo 12.62
icsd_100706  FeGaaS4 12.58 |icsd_108893  Ni3zS2Tls 12.58
icsd_152482 BazCaOgRus 164.88|icsd_165117 KsMn2Og 166.101
icsd_159909 FexK3NaOg 12.6 |icsd_166489 KSoTi 12.58
icsd_182700 N3Va 164.89 |icsd_170135  CMnNy 166.101
icsd 240955  FglrRbeo 12.62 |icsd_170347  NaO2Ru 12.62
icsd_240956  CsgFglr 12.62 |icsd_280045 BasMnsOsg 12.6
icsd_246906 BraV 12.58 |icsd 291388 CsoCusF12Sn  12.62
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TABLE S74. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd 401026  ClgNa2Tis 166.97 |icsd_002782 BrsCsMn  63.462
icsd 407802 BasMnOgTe 12.58 |icsd_008193 BaS3V 63.462
icsd_420137 NaO»>V 12.58 |icsd_009704 BrsMnRb 194.268
icsd_425834 HgClaCusOgZn  12.62 |icsd_010331  BaMnOs 63.462
icsd_640140  In2NizSeo 12.58 |icsd_015011 BrsNiRb  194.268
icsd_641350 KSsZr 12.58 |icsd_015092 CsF3Ni 63.463
icsd_670082 AuCrOs 12.58 |icsd_016360 BasMnoOSbs 194.271
icsd_670084 AuFeOs 166.101 |icsd_016361 BazBiaMn2O 194.271
icsd_001462 O3Tiz 15.85 |icsd_016773 AsTi 63.461
icsd_001473 O3V 15.88 |icsd_023874 BaMnOsg 63.463
icsd_005208 CCoOs3 167.103 |icsd_024305 ClsCoRb 63.463
icsd_015840 Fe203 167.103 |icsd_026453 Csl3V 63.462
icsd_016649 FsTi 15.85 |icsd_027511  Cl3CoCs 63.464
icsd_016671 FsFe 15.89 |icsd_029284 CPVq 63.461
icsd_016672 CoF3 167.103 |icsd_029302 FeS 63.462
icsd_016673 FsRu 15.85 |icsd_029305 CoS 63.462
icsd_025781 Cr203 167.106 |icsd_029308 FeSe 63.457
icsd_025828 CrF3 15.85 |icsd_029310 NiSe 63.457
icsd_026629 FsMo 15.85 |icsd_029313 NiS 194.268
icsd_028556 CMnOs3 167.103 |icsd_042444 PV 63.463
icsd_030624 FsV 15.85 |icsd_042541 CoSe 63.462
icsd_030662 Ba3sNiOy4 15.89 |icsd_042919 CGeVq 194.271
icsd_034474 BFeO3 15.89 |icsd_043874 CAsV2 63.461
icsd_043311 BCrOs 15.85 |icsd_049666 CrS 194.268
icsd_045060 BO3V 15.89 |icsd 049747  Cl3RbTi 63.462
icsd_061067 CNiO3 15.85 |icsd_049748  Cl3CsTi 63.462
icsd_100678 CFeO3 15.85 |icsd_049912 Fe2GasSs 63.46
icsd_252432 LiO30s 167.103 |icsd_052121 STi 194.268
icsd_402039 BO3Ti 15.85 |icsd_052509 TeV 63.462
icsd_094318 BLiMnOs3 174.135 |icsd_056288 HCoO2 63.457
icsd_036502 BasFeNs 11.53 |icsd_058188 AlTis 63.461
icsd_072920 S4V3 11.53 |icsd_058714 BeaMn 63.461
icsd 095740 CBaFa2MnOgs 176.145|icsd_058752 Be2V 63.461
icsd_168997 FeO4P 21.41 |icsd_059371  CI3CsNi  194.268
icsd_002769 BaFe204 20.34 |icsd_ 071010 FelnO3 194.266
icsd_022092 Cl3Ru 185.2 |icsd_076218 MnSe 63.457
icsd_002064 Cl3CsCu 36.174 |icsd_076802  CCraGe 63.461
icsd_002590 Br3CrCs 186.205 |icsd_084212  ClIsCuRb  194.268
icsd_008105 CrCsls 186.205 |icsd_103991 GaTis 63.461
icsd_010206 ClsCrCs 186.205 |icsd_154258 CsIsTi 63.457
icsd_025578 FsMnRb, 36.175 |icsd_155189  Cl3CoTl 63.462
icsd_042493 NiS 186.205 |icsd_157935  MnOs3Sr 63.459
icsd_043458 CoO 36.172 |icsd_169572 NiS, 63.465
icsd_044765 MnS 36.172 |icsd_174041 BrsCsFe 63.457
icsd_053528 FeS 36.176 |icsd_181100 CPTaz 63.461
icsd_060417 FsKoMn 186.207 |icsd_183361 CCr2Si 63.465
icsd_076745 HCr 186.205 |icsd_185562 NRu 63.462
icsd_091953 DCdCIO 36.172 |icsd_187133 AsFeLi 63.464
icsd_168369 MoN 186.205 |icsd_191077 HTi 63.462
icsd_251820 CaFeOS 36.172 |icsd_191172 MnSn 63.462
icsd 252146 CaCoOS 186.205 |icsd_201829 BrsCsV 63.462
icsd 262928 MnO 36.172 |icsd_201830  CIsRbV 63.462
icsd 281495  ClFeN3Og3 36.172 |icsd_249387 CCoNy 63.457
icsd_643594 MnSe 36.172 |icsd_249388 CN2Ni 194.268
icsd_043671 CRu 38.191 |icsd 290431 NoTa 63.461
icsd_088670 BaCoOs3 38.191 |icsd_300249  Cl3CsFe 63.462
icsd_022091 ClsRu 40.206 |icsd 410394 Cs3FgNiz  63.463
icsd_002278 CrCsF4 189.224 |icsd_ 419223 CFeN» 63.462
icsd_096248 FeSbaYs 38.191 |icsd_423829  BrsCsNi 194.268
icsd 411152 LisN3Nis 38.189 |icsd_ 423830 CsI3Ni 63.457
icsd_187196 GeMn 19.27 |icsd_425293 CrKO2 194.268
icsd_182351 N4Taz 65.486 |icsd_624986 Coi.82Se2. 08 63.462
icsd_004068 BrsZr 63.462 |icsd_633476 Feq gaSea s 63.457
icsd_022090 ClsRu 193.259 |icsd_636809  GeLaL.is 63.461
icsd_023163 ClsZr 63.457 |icsd_657109 Co1.82S2.08 63.462
icsd_023172 I3Ti 63.462 |icsd_659040 Feo g5Ni.14 63.462
icsd_023946 IsZr 63.462 |icsd_670081  AuCoOs 63.462
icsd_023947 Hfl3 193.259 |icsd_670893 CMo 63.461
icsd_026069 ClsTi 193.259 |icsd 005250 FeSi 19.27
icsd 413691 BrsRu 63.462 |icsd_016837 CrSi 19.25
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TABLE S75. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_016838 MnSi 146.1 |icsd_041209 FsPd 205.33
icsd_016839 CoSi 19.27 |icsd_066939 O2Ru 61.436
icsd_020309 AsNiS 19.27 |icsd_166458 N2Os 61.436
icsd_038843 NiSSb 198.9 |icsd_ 024252 MnSe 160.67
icsd_042417 CrGe 19.27 |icsd_029082 CoO 119.319
icsd_043054 FeGe 19.25 |icsd_ 041258 FeN 119.319
icsd_053938 AsCoS 19.25 |icsd_076205 MnS 44.231
icsd_093898 NiPS 19.27 |icsd_167870 NTc 44231
icsd_093901 AsNiSe 198.9 |icsd_168901 BTc 160.67
icsd_093902 NiSbSe 19.27 |icsd_169407 CSc 44.231
icsd_100568 FaPd 198.9 |icsd_169409 GeSc 160.67
icsd_624862 CoSSb 19.25 |icsd_181079 CrN 160.67
icsd_002896 CuOgS2Tla 2.4 |icsd_181324 MnTe 44231
icsd_006240  BaCuOgTe 2.6 |icsd_183168 CTc 119.319
icsd_ 018115  Aso,CuOgZno 2.4 |icsd_186876 MoP 160.67
icsd_023334 MnP, 2.6 |icsd_192816 AsLiMn 44231
icsd_036208 FeoO7 P2 2.6 |icsd_236783 NV 160.67
icsd_036514 CuFsSn 2.4 |icsd 236787 MnN 160.67
icsd_039784 BrsTi 2.6 |icsd_671343 CrSe 160.67
icsd_050444  Cs4CuO7Sio 2.4 |icsd_671386 SeV 44231
icsd_051505 AgFsSn 2.4 |icsd_671387 TeV 160.67
icsd_059585 FeNasO4 2.4 |icsd_015246 CoFs3K 166.101
icsd_059721 AsBiMnOs 2.6 |icsd_ 015423 F3KMn 65.486
icsd_062544 AuCuF5 2.4 |icsd_015424 FsFeK 166.101
icsd_062676 CrNasOq4 2.4 |icsd_015426 F3KNi 166.101
icsd_063058  AsyCuNayOg 2.4 |icsd_023167 ClsMnTI1 65.486
icsd_065186 AgF12Sbs 2.4 |icsd_028145 FsKV 123.345
icsd_066023 Cli2TesWo 2.4 |icsd 028146 FsRbV 123.345
icsd_069994 H205SeV 2.4 |icsd_030612 FsMo 65.486
icsd_072461 HgCuN4O4 2.4 |icsd_030613 F3Ta 166.101
icsd_074682 Cl120sTe2 2.4 |icsd_043722 FsMnRb 123.345
icsd_078789 ClgISes W 2.4 |icsd_044616 RuSi 166.101
icsd_079879 AgBisFi2 2.4 |icsd_049583 CsFsFe 166.101
icsd_080430 KMnOgSe2 2.4 |icsd_049586 FsFeRb 166.101
icsd_084620 ClsMo 2.4 |icsd_058151 AIRh 65.486
icsd_085404 CuKgOsgSio 2.4 |icsd_060611 FsNaV 166.101
icsd_085405 CuO7Rb4Sis 2.4 |icsd_069360 OsRuSr 166.101
icsd_087958 Hy4FeK2010S2 2.4 |icsd_071994 MoOs3Sr 166.101
icsd_092916 AsBiNiOs3 2.6 |icsd_073166 F3sPdRb 65.486
icsd_096783 H4KoMnOq19See 2.4 |icsd_073167 FsKPd 65.486
icsd_098683 H4CoNa2O1pSes 2.4 |icsd 102423 CoGa 65.486
icsd_098684 H4NaaNiOjpSes 2.4 |icsd_103950 GaRu 65.486
icsd_098686 H4CoK201pSez 2.4 |icsd_109076 0O3SrTc 123.345
icsd_099580 C02N3.606 2.4 icsd_168836 HzMgo,25Tio,75 166.97
icsd_156225 H4CasMnO10P2 2.4 |icsd_168900 BTc 65.486
icsd_166313 NaOgSioTi 2.6 |icsd_168902 CaMnOsg 123.345
icsd_171007 CazClaCuOj9Tes 2.4 |icsd 236833 NNi 166.101
icsd_171656 FsO2Rh 2.4 |icsd_237730 Ba0O30s 65.486
icsd_172335 C2CuFgO0gS2 2.4 |icsd_671082 CaO3Tc 123.345
icsd_173748 F207Te2Va 2.6 |icsd_671086 BaOsTc 123.345
icsd_174291 BasBilrOg 2.4 |icsd_671397 F3NiRb 65.486
icsd_196024 CMnO3 2.6 |icsd_ 020212 GeVs 167.105
icsd_196300 FeSe 2.6 |icsd_105639 PbVs 167.105
icsd_237763 BaFe2OgPs 2.6 |icsd_106097 SnV3 167.105
icsd_240930 Cu2Na2011Si4 2.6 |icsd_009864 MnO 139.537
icsd_409506  CsgNiOgSis 2.4 |icsd_009865 CoO 166.101
icsd_ 411522 F12MnSb, 2.4 |icsd_009866 NiO 71.536
icsd_415445 O5PSnV 2.4 |icsd_018007 MnS 139.537
icsd_415768 ClsNWy 2.4 |icsd_024251 MnSe 139.537
icsd_418858  BroCoO3Sbs 2.6 |icsd_027856 FeO 71.536
icsd_423336 Csy4FeOs 2.6 |icsd_037412 CrN 139.537
icsd_423462 Brs W 2.4 |icsd_040125 OTi 71.536
icsd_424465 Bri10CoYs 2.4 |icsd_065410 FoTi 71.536
icsd_424841 Col10Ys 2.4 |icsd_076240 MnTe 166.101
icsd_428633 AsBiCoOs5 2.6 |icsd_167854 NTc 166.101
icsd_015991 MnS, 61.436|icsd_186838 CrOs 71.536
icsd_024020 MnSe. 61.436|icsd_191169 MnSn 71.536
icsd_024021 MnTe, 205.33 |icsd_075401 CCuFKO3 26.7
icsd_040328 NiSq 205.33 |icsd_031189 AsCoS 29.99
icsd_040330 NiSeo 61.436 |icsd_002257 HCrOo 31.125
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TABLE S76. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-
tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_002258 DCrOs 31.125|icsd_ 016013  CIFeO 59.407
icsd 023425 CoGeNasO4 31.123|icsd 025657 CIOTi 59.411
icsd_040044 CoSSb 31.127|icsd_027010  BrOV 59.41
icsd_ 047101 MnNasO4 31.127|icsd_027092 BrCrO  59.409
icsd_ 071177 HoKMnOsP 31.125]icsd_028119  BrsRu 59.411
icsd_087325 HFeOs 31.127 |icsd_059345 NaOsV2 59.409
icsd_161305 LioMnO4Si 31.125|icsd_ 069659  BrCrS 59.41
icsd_161306  FeLi2O04Si  31.123|icsd 074648 I5Zr 59.407
icsd_420003 DFeOo 31.127 |icsd_082689 CaO5V, 59.41
icsd_670672 LioMnS4Sn  31.127|icsd_088639 LiO5V2 59.409
icsd_015009 AsFe 33.144 |icsd_165626 BaCrSy 59.407
icsd_015057 FeP 33.144 |icsd_173784 IsTi 59.407
icsd_015065 AsCo 33.148 |icsd_195025 Feo0S2Sr 59.411
icsd_023527 MnN,Si 33.146|icsd_195027 FeoOSe2Sr 59.411
icsd_023528 GeMnN:  33.146|icsd 260162 BrsTc  59.407
icsd_ 027117 FeNaOa 33.148|icsd_414041 ClsRu 59411
icsd_042445 AsV 33.148 |icsd 428170 BaFe,OSs 59.411
icsd_000284 MgOsV 36.174 |icsd_009965 CV, 60.42
icsd_ 001544 HFeO. 36.174 |icsd_015522 Cl3CuRb 60.422
icsd_002596 Crls 36.174 |icsd_020365 FoMn  60.422
icsd_052692 BaS3V 36.176|icsd_023382 CrCsls 60.417
icsd_068459  HoCuOs 36.176|icsd_042979  MnaoN  60.425
icsd_159030 CalrO3 36.174 |icsd_096077 Fe20Os  60.424
icsd_050648 NbS, 38.189|icsd_006277  AgFa 61.436
icsd_004327 Cul20¢ 49 |icsd 291504 MnS, 61.436
icsd_ 008010  Fel4Rbo 4.9 |icsd_000495 MnOs3Se 62.448
icsd_093022 O7P2V 4.9 |icsd_000496 CoO3Se 62.441
icsd_670113 CuFOq 4.7 |icsd_000497 NiO3Se 62.446
icsd 430557 Fe20O3 41.211|icsd_000498 CuOs3Se 62.446
icsd_071339 NbSe2 42.221|icsd_000500 CoOsTe 62.441
icsd_072198 SeoTa 42.221]icsd_ 000990 RuSb  62.444
icsd_095729 NbO 47.252 |icsd_ 004063 ClsFeK 62.449
icsd_039871 HCsMnO1oP3 5.15 |icsd_004064 BrsFeK 62.441
icsd_059910  CsP2S7V 5.15 |icsd_004404 CoFsNa 62.448
icsd_075180 AsgFeLiO;  5.13 |icsd_005418 CrP 62.443
icsd_ 084683 BoBaCuOs;  5.15 |icsd_009008 FsNaNi 62.441
icsd_ 091754  CrKP2S~ 5.15 |icsd_015621 FsMnNa 62.446
icsd_ 091756  KP2S7V 5.15 |icsd_020228 MnO-  62.447
icsd 260893  CrCsPsS~ 5.15 |icsd 022303 02V 62.448
icsd_ 025754  CuGeOs 51.294 |icsd_023168 ClsMnTl 62.446
icsd_089669 CuOs3Si 51.294 |icsd_023589 AsCr  62.443
icsd 015087 H4Cl2CuO2 53.328|icsd_024564 SV 62.449
icsd_ 009136 ClyMnNas 55.358 |icsd_026420 IsMnTl 62.446
icsd 022046 GeMn20O4  55.358|icsd 026422  FelsTl 62.443
icsd_ 035130 CasMn2Os  55.356|icsd_029338 CuOsTe 62.448
icsd 035219 CaMnO2 5 55.356|icsd_030413 AsFe 62.444
icsd_090183 Mn2O5Sry  55.356|icsd_030450 BCo 62.449
icsd_ 400264  ClyNasTi  55.353|icsd_031453 BaMnS, 62.449
icsd_005071 NiSeq 58.393|icsd_031820 FsKMn 62.446
icsd_015027 FeP-2 58.398 |icsd_032710 ClsKMn 62.441
icsd_015467 CloCr 58.398 |icsd_035008 FeS 62.446
icsd_016895 CCoq 58.396 |icsd_035218 CaMnOs 62.447
icsd_025680 FeSe, 58.393 |icsd_036217 BrsFeTl 62.443
icsd_034307 FaNi 58.398 |icsd_038636 FNaNbO» 62.447
icsd 041123  H404V2 58.398 |icsd_042441 BrsKMn 62.446
icsd_048007 LiO2Ru 58.398 |icsd_042446 AsV 62.449
icsd_076826 CFe2 58.395|icsd_042577 AsRu  62.444
icsd_084619 O2Ru 58.393 |icsd_043248 FeP 62.444
icsd_155832 CrOa 58.398 |icsd_043494 SiTi 62.445
icsd_172908 CoHoNyNi  58.398|icsd 048026  AsCo  62.449
icsd 236413 CyHoCoNy  58.397|icsd 051291 CaOsRu  62.441
icsd 419222 CaHaFeNs 58.393|icsd 052705 CaMnSbs 62.449
icsd_643441 MnS, 58.398 |icsd_056697 OsRuSr 62.447
icsd_001981 CIOV 59.41 |icsd_ 066279 CrGaSes 62.448
icsd_004086 CICrO 59.409 |icsd_068981 FsFeNa 62.446
icsd 004202 CuxMgOs 59.409|icsd_074601 CrSsSb  62.447
icsd_010419 BrOTi 59.409 |icsd_075469 BrsFeln 62.443
icsd 015094 CaCu203 59.41 |icsd_ 075470 BrsInMn 62.446
icsd 015768  LiMnO- 59.407 |icsd_076630 BMn 62.443
icsd_ 015769  MnNaO>  59.407|icsd_081056 CaOsV 62.448
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TABLE S77. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_084866 CrSbSe; 62.446 |icsd_670121 CuMgO- 67.506
icsd_084948 HMnOs 62.446|icsd_166017  AssCaFeo 69.523
icsd_091273 N3NiSro  62.444 |icsd_039528 Br7FeSe 7.24
icsd_093161 CrTe 62.443 |icsd_200680 CoGeNaxOy4 7.24
icsd_093835 FeOsTl 62.446|icsd_238234  FeGeLi2S4 7.26
icsd_109041 DFeOs  62.446|icsd 238236  FeLizS4Sn 7.26
icsd_109139 PRu 62.444 |icsd 281242 IsK2oRe 7.24
icsd_151925 CIMnS2Sb 62.444 |icsd_010038  BaMnyOs3 71.535
icsd_153239 CaMnOs 9s 62.448 |icsd_015127 CuO3Srs 71.536
icsd_159433  CalrO3  62.448 |icsd_016216 CayCuOs3 71.536
icsd_160454 BiCrOs  62.446 |icsd_024380 Cl.OV 71.536
icsd_162895 BiFeO3 62.448 |icsd_024381 BroOV 71.536
icsd_164775 CaOsRh 62.447 |icsd_025001 CuLi2O2 71.536
icsd_172156 BiCIMnS: 62.444 |icsd_025697 CsFeS» 71.535
icsd_172784 BrMnSbSes 62.444 |icsd_068700 FeLisNo 71.536
icsd_172790 CaMoOs 62.447 |icsd_078012 AlFsFe 71.536
icsd_183450 O3SrTc  62.441 |icsd_251018 FeO3Sro 71.536
icsd_185586  CrInOs  62.441 |icsd_633207 FeRbS» 71.535
icsd_193272  BizsCo  62.447 |icsd_065453 KoMnS, 72.542
icsd_196446  IrO3Sr  62.448 |icsd_065454 MnRb2Ss 72.542
icsd 237731  0O30sSr  62.447 |icsd_065455 CsaoMnS, 72.542
icsd 237732 Ca030s 62.446|icsd_065456 K2MnSes 72.542
icsd_238293 BiMnOs 62.446 |icsd_065457 MnRbaoSes  72.542
icsd 238591 MnS 62.449 |icsd_065458  CsoMnSe,  72.542
icsd 238684 CaFeOSe 62.444 |icsd_065459 KoMnTez 72.542
icsd 238834  CrOsTl  62.447 |icsd_065460 MnRboTes,  72.542
icsd 239321 HFeOs  62.444|icsd_065461  CsasMnTes — 72.542
icsd 245840 CaCrOs 62.448 |icsd_067386 CoNasS2 72.542
icsd 247467 BiCoOs 62.446|icsd_067387 CoKs S, 72.542
icsd 252431 NaO30s 62.448 |icsd_067388 CoRb2So 72.542
icsd_ 261341 CaOsTc 62.448 |icsd_067389 CoCs2So 72.542
icsd_425310 BoFe 62.443 |icsd 067390 CoK2Ses 72.542
icsd_643539 MnSbsSr  62.449 |icsd_067391  CoRbsSes  72.542
icsd_652036 SeTi 62.449 |icsd_ 067392  CoCs2Ses 72.542
icsd_670832  CFeaSi  62.447 |icsd_624264  CoNagSex  72.542
icsd_ 016217 CuO2Sr  63.463 |icsd_174205 MoO3Sr 74.554
icsd_024885 HFeOs  63.459 |icsd_183451 O3SrTc 74.554
icsd_025524  CalrOs3  63.464 |icsd_670124 CuO2Pb 74.558
icsd_030603 BCr 63.461 |icsd_670341 CaMnO3 74.559
icsd_036123  NiO2Sr  63.463 |icsd_006179 CCuO3 8.34
icsd_042952 BV 63.465 |icsd_095439 CaCo0Os3 8.34
icsd 054129  CuysOs  63.463 |icsd_095440 CoOq 8.34
icsd_063228 BaSsV  63.462 |icsd_168320 BiFeO3 8.34
icsd_150913 CuOs 63.463 |icsd_169981 HNiO2 8.32
icsd_161460 CCuN:  63.462|icsd_000415 GasMnSeq 82.39
icsd_180910 OsRuSr  63.457 |icsd_052961 CoGasSy 82.39
icsd_187134 FeLiP 63.459 |icsd_152909 GaaMnSy 82.39
icsd_192141 F3NaNi  63.462 |icsd_103995 GasTio 10.44
icsd_192148 CoF3Na 63.464 |icsd_018307 0O5SV 85.59
icsd 251575 FsFeNa 63.462 |icsd_024894 MoOsP 85.62
icsd 252147 BaCoOS 63.459 |icsd_056181 HTi 13.69
icsd_613898 BFe 63.459 |icsd 023081 BaFe»S4 12.6
icsd_656056  CsoNiP2  63.464 |icsd_033573  CuOgSroTe  87.75
icsd_658704 BiaCsoNi  63.457 |icsd_067826 IrNasO4 87.75
icsd_670104 BaCuOs 63.463 |icsd_077697 O5Tiy 12.6
icsd_670348 CaMnOj3 63.464 |icsd_174033 01.95Ti 12.6
icsd_001165 Cl4Os 65.486|icsd_194696 MgOeOsSra  12.62
icsd_023265 Mn2S4Sn  65.486 |icsd 238713 BaFe2Seq 12.6
icsd_033865 BrsLiaMn 65.486|icsd_001410 FeNasOs3 9.39
icsd_073227 ClyCoLis 65.486 |icsd_010501 CoNayOs3 9.39
icsd_082199 BryFeLis 65.486|icsd_023174 CaCrF5 9.37
icsd 099041 CuzO3Sr  65.483 |icsd_069757 CuO 9.39
icsd_174117 CuF4K2 65.486 |icsd_169098 MoOsP 9.37
icsd_174209 F7KTi,  65.487|icsd_192515 BiFeO3 9.39
icsd 261512 Fe2Os5Sr3  65.484 |icsd_033768 FeNaO. 92.113
icsd_075515 BaCoSs 67.503 |icsd_023173 FsLisMo 18.19
icsd_163555 FeSe 67.503 |icsd_081589 H4CloCuO4Pbs 99.167
icsd_163916 AsFFeSr 67.503 |icsd_152276 O3PbV 99.167
icsd_168206  AsFeli  67.503|icsd_157833 BiCoOs3 99.167
icsd_186504 AsCaFFe 67.503 |icsd_188466 BiFeO3 35.167




83

TABLE S78. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_004189 CuO4W 2.6 |icsd_097745 MnOgSraW  14.75
icsd_030117 CuFgZr 2.4 |icsd_098732 CaCoOsW 14.75
icsd_037027 BazLaOgRu 2.4 |icsd_098733 CazNiOgW 14.75
icsd_051506 AgFgTi 2.4 |icsd_100793 BasLaOgRu 14.79
icsd_078869 CuF;1NaZr, 2.4 |icsd_160372 LasNaOgRu 14.75
icsd_092852 CoLiz2OsWo 2.4 |icsd_170175 LasNaOgOs 14.75
icsd_092853 LioNiOgWs 2.4 |icsd_172591 FeOgSroTa 14.75
icsd_092854 CuLizOgWo 2.4 |icsd_173491 CoOgReSry 14.79
icsd_174140 BasIrLaOg 2.4 |icsd_203219 LasLiMoOg 14.79
icsd_200533 CuFNbO3 2.4 |icsd 238311 OgOsSr2Y 14.79
icsd 249777 CdoCuOgP2 2.4 |icsd_247998 CasMnOgRe 14.79
icsd 280299  HgCdCl4CuOy4 2.4 |icsd_291608 Cas0gOsSc 14.75
icsd_159097  LaMnNaOgW 4.7 |icsd_413634 IrLasNaOg 14.79
icsd_237487 FeLaNaOgW 4.7 |icsd_414605 IrLasLiOg 14.79
icsd 238785 LaaMn2O12RboWo 4.7 |icsd 416199 LasLiOgOs 14.79
icsd 238786 KsLasMnoO12Wo 4.7 |icsd_099370  CoLaOs 15.89
icsd 238788 KaoMn2O12WaYo 4.9 [icsd_051698  CdOsTi 26.7
icsd 238789 LaxMnaNax012Wo 4.7 |icsd 236365 MnOszY  31.125
icsd_ 238791 MnoNas012WoYs 4.7 |icsd_023822  FeOsY  33.148
icsd 238793 Mn2012RbaW2Yo 4.9 |icsd_157925 HLaNiSn 62.444
icsd_068143 AgP2SesV 5.13 |icsd_057007 C,CoY  38.189
icsd_425760 AgoFeS4Si 7.26 |icsd_617417 CyCoLu  38.19
icsd_023476 CrNbsSey 8.34 |icsd 617756  CsoFeLu  38.191
icsd_645393 Nb,Se Ti 8.34 |icsd 670125 CuO2Pt  53.326
icsd_028909 CrOsY 10.46 |icsd_073399 CusLa0O5 55.359
icsd_150279 AuCrTey 10.42 |icsd_077943 CulLaO25 55.359
icsd_035044 CraNbaSeqg 11.52|icsd_ 008146  LaOsTi  62.441
icsd_060759 CuF203W 11.5 |icsd_008150 O3TiY 62.446
icsd_066513 FeTaTes 11.52 |icsd_ 009938  CrLaOs  62.446
icsd_078041 F7MnTIZr 11.52|icsd_014192 CrLaOS: 62.446
icsd_078042 F>MnRbZr 11.53 |icsd_016280 LaMnO3 62.447
icsd_084825 CoPZr» 11.53]icsd_020079  BCoRe  62.441
icsd_246091 CasMnOgTa 11.54 |icsd_027285 FeLuOs  62.446
icsd 252429  H3CICuOsZn 11.5 |icsd_028255 FeLaOs  62.446
icsd_020661 FeSc2Sia 12.61 |icsd_039562 PVZr 62.444
icsd_077912 CoOgPbo W 12.58 |icsd_ 041893 B2CoNb  62.441
icsd_174141 BasIrLaOg 12.58|icsd_043260  FeOsY  62.446
icsd_427606 FeLa2O5Se- 12.62 |icsd_049729 FePTa 62.443
icsd_617825 CFe2Sia Yo 12.61 |icsd_051123  CrLaSs  62.446
icsd_670065 AgMnOs 12.62 |icsd_053024 HfMnSi  62.444
icsd_670093 AuMnOs 12.62 |icsd_053189 CrNbP 62.443
icsd 670115 CuHgO2 12.62|icsd_056617 MnOsY  62.447
icsd_008128 FeNbO4 13.67 |icsd_063520 LaOsV  62.446
icsd 015192 FeO,W 13.68 |icsd_076236  MnSiZr  62.444
icsd_015850 MnO4W 13.68 |icsd_076346  FeScSi 62.445
icsd_015851 CoO4W 13.67 |icsd_085141  CrOsSc  62.441
icsd 015852 NiO4W 13.67 |icsd_086280 FeHfP 62.443
icsd_036456  Ago.5Cro.5PSs  13.68|icsd-088387 CdOsV  62.448
icsd_169005 CuO4W 13.65|icsd_095577 O3VY 62.446
icsd_170685 MnOg4Re 13.69|icsd_097805 GeMnY 62.444
icsd_-202045  Ago.5PS3Vo.s 13.68 |icsd_109352  CrOsY  62.446
icsd_009390 CrOgTaz 14.79 |icsd_155834 CoO3Y  62.441
icsd_049500 OgRuSra Y 14.75|icsd_160376 LuMnOs 62.447
icsd_ 051615 CaaMnOgW 14.75|icsd_164459 CoLaOs 62.448
icsd_073738 CoTaTe: 14.78 |icsd_172052 CoLuOs 62.448
icsd_073739 CoNbTe: 14.78 |icsd 251093  CrLuOs  62.446
icsd_075596 IrLasOgZn 14.79 |icsd_260794 PtSiTi 62.445
icsd_079492 IrLasMgOs 14.79 |icsd 409926  GePdTi  62.449
icsd_088152 IrOgScSro 14.79|icsd_601849  CoLuSi  62.446
icsd_088153 BaxIrOgSc 14.75 |icsd_601850 CoSnY 62.447
icsd_088154 IrOgSr2 Y 14.79 |icsd_601861 CoGeLu 62.446
icsd_088155 BasIrOgY 14.79 |icsd_601862  CoLuSn  62.449
icsd_088156 BasIrLaOg 14.79 |icsd_610089 AsCoNb  62.441
icsd_088158 BazIrLuOg 14.79 |icsd_610502  AsFeNb  62.449
icsd_088522 LasMgOgsRh 14.75 |icsd_610528  AsFeTa  62.443
icsd_088523 LasOgRhZn 14.79 |icsd_613324 BsCoTa  62.441
icsd_093880 AgCuO2 14.75|icsd_613388 BCoW 62.443
icsd_095517 FeOgSraW 14.79 |icsd_623231  CoGaY  62.447
icsd_097487 LasLiOgRu 14.75 |icsd_623439  CoGeHf 62.449
icsd_097662 CoOgSraW 14.79 |icsd_623611 CoGeTa 62.444
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TABLE S79. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_623685 CoGeZr 62.449 |icsd_191362  CoLaOgSrs 71.536
icsd_623786 CoHfP 62.443 |icsd_191363 CoOgSraZr 71.536
icsd_624322 CoNbSi 62.449 |icsd_191629 LaaNiOgZr 71.536
icsd_624621 CoPSc 62.446 |icsd_191630  HfLasNiOg 71.536
icsd_624977 CoScSn 62.446 |icsd-238076 AgaBaxCoO2Ses 71.536
icsd_625144 CoSiZr 62.446 |icsd_623793 CogHfSis 71.535
icsd_626229 CrLaSes 62.443 |icsd_625135 CooSioZr 71.535
icsd_626529 CrPZr 62.444 |icsd_633666 FesSioZr 139.536
icsd_632166 FeGeZr 62.443 |icsd_634333 GayHf Vo 71.535
icsd_632827 FeNbSi 62.445 |icsd_635647 GayVaoZr 69.523
icsd_633568 FeSiTa 62.443 |icsd_051014 MnOgRes 2.4
icsd_633674 FeSiZr 62.444 |icsd_051015 CoOgRe> 2.4
icsd_648877 PdSiTi 62.445 |icsd_164936 CrLaOgTe 15.87
icsd_085926 LaMnSis 63.465 |icsd_030116 CuFgZr 148.17
icsd_195899 AsCosLaN 63.461 |icsd_152678 BasIrLaOg 2.4
icsd_632049 FeGesLa 63.461 |icsd_155549  BasLaOgRu 148.17
icsd_632434 FeLaSis 63.459 |icsd-262503 CgAgzKMnNg 5.15
icsd_670675 AlTixZr 63.465 |icsd_024797 AgCrSo 8.32
icsd_009389 OTioZr 65.483 |icsd_024799 AgCrSes 8.32
icsd_035337 MnOgPts 65.486 |icsd_084639 CrNaW 160.67
icsd_035338 CoOgPt3 65.485 |icsd_605002 AgCrTes 8.32
icsd_180434 AsFeLaO 67.503 |icsd_605619 AgNiTe, 8.32
icsd_068795 BaNiO5Y2 71.536 |icsd_173552  CgAgsFeNg 12.58
icsd_613131 B4Co4La 13.67 |icsd_032731 CdCoFgLi 15.87
icsd_009294 NiOgSraW 12.62 |icsd_039666 ClgFeZr 15.87
icsd_078677 FeOgSra W 12.62 |icsd_039817 ClgFeHf 163.81
icsd_095518 BasFeOgW 12.62 |icsd 240281 BagNiOgTas 12.58
icsd_150702 FeOgReSr2 12.62 |icsd_ 004149 AgCrOs 166.101
icsd_190593 CoOgSraW 12.62 |icsd 031919 AgFeO, 166.101
icsd_192327  CoNbOgSrs 12.62 |icsd_099369 CoLaOs3 15.85
icsd_262352 CO(),503R€0‘5SI’ 12.62 |icsd_042650 NbSQVo,333 20.31
icsd_075318 BBaCuLaOs;  100.174 |icsd 042687 FeNbsSe 20.31
icsd_042534 AgoFeS4Sn 23.51 |icsd_ 624304 CoNbs3Seg 20.34
icsd_192470  AgFeoGaTes  121.327|icsd_626392 CrNbsSe 20.34
icsd_056263 AgFeS, 43.226 |icsd_ 626398 CrNbsSes 20.34
icsd_051261 CICuLaO7Tas  47.252 |icsd_ 626633 CrS¢Tas 20.34
icsd_064639 BayCuzLaOgTa 123.347 |icsd 626727 CrSegTas 20.34
icsd_074164 Cux07SroTIY  123.347 |icsd 633323 FeS¢Tas 20.33
icsd_075720  BaxCuHgOq4 123.345|icsd_643472 MnSgTas 20.34
icsd_075725 BapCaCuxHgOg 123.347 |icsd 645098 Nb3NiSeq 182.182
icsd_088032 ClCuLaNbsO;  47.252 |icsd_645331 NbsSeTi 20.33
icsd_088033 BrCuLaNb2O7 47.252 |icsd_ 645338 Nb3SegV 20.33
icsd_016496 CrNNb 59.407 |icsd_651970 SegTasV 182.183
icsd_080798 ClFeO4W 67.503 |icsd_080029 MnNyW 186.205
icsd_085853 FeLaSi 59.407 |icsd_023577 FeGeHf 38.191
icsd_088209 GeLuTi 59.407 |icsd_042060 CrNbSi 38.191
icsd_191256 CrNaNb 67.503 |icsd_042061 CrGeNb 38.191
icsd 237385 AsCrLaO 59.407 |icsd_054566 Bi,CoHfg 38.189
icsd 262356 AsaCo206ScaSry 67.506 |icsd 090081 FeSceTeo 38.191
icsd 262357 Co206P2ScoSry  59.407 |icsd_ 096247 FeSbsScg 38.191
icsd_624027 CoLaSi 67.503 |icsd_150575 AlxCoZrg 38.191
icsd_657914 FeLaSb. 67.503 |icsd_041460 CosGegZr 191.241
icsd_657919 CoLaSb, 67.503 |icsd_155117 GegHfMng 65.483
icsd_002575 OsgVaW 136.502 |icsd_604198 FePbsZrs 63.464
icsd_015306 CrOgTas 58.398 |icsd_002786 AgFeO, 194.268
icsd_020314 CraO6W 136.502 |icsd_057984 AlMnPt 63.462
icsd_023600 OgTazV 136.499|icsd_080373 CoCrSc 194.266
icsd_040337 FeOgTas 58.398 |icsd_081488 FeNoW 63.462
icsd_061198 NiOgTaz 136.501 |icsd_156263 GaPtTi 63.462
icsd_083367 CuOgTaz 136.499 |icsd_163350 AIPtTi 63.462
icsd_166673 CoOgTaz 58.398 |icsd_164891 GeslLaV 63.462
icsd_173874 Cra0OgRe 136.501 |icsd_172878 Ag3Nia Oy 63.461
icsd_075384 CrFsNb 69.524 |icsd_180888 AgCoO2 63.464
icsd_092989 AsTiZr 71.536 |icsd_261608 AgCo0O2 63.461
icsd_168330 CozLa203Ses  71.536 |icsd_103606 FePtSb 19.27
icsd_191357 CrOgSraZr 71.536 |icsd_181053 Cdp.75Cro.25Te  160.67
icsd_191358 CrHfOgSrs 71.536 |icsd_181055 Cdg.25Cro.75Te  160.67
icsd_191359 O¢SraVZr 71.536 |icsd_186189 Crg.25TeZng 75 111.255
icsd_191360 HfOgSroV 71.536 |icsd_054465 AuMnSn 44.231
icsd_191361 CoOgSraY 71.536 |icsd_057421 MnPtSb 160.67
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TABLE S80. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_083928 FeNbSb 119.319 |icsd_030379 CuMnO2 12.62
icsd_102552  CoNbSn 44.231 |icsd_035634 FeS4Vo 12.62
icsd_104955 MnPtSn 160.67 |icsd_040850 MnOg V2 12.62
icsd_105220  NbRhSn  119.319|icsd_041802 Cl3CrCs 12.62
icsd_107129  CoNbSb 119.319 |icsd_043042 CraFeSeqy 12.62
icsd_108317 CoSbZr 44.231 |icsd_043412 Te4Tis 12.58
icsd_190997  MnSc2Si 160.67 |icsd_052510 Tes V3 12.62
icsd_190999  GeMnSca  44.231 |icsd_099989 CosSey 12.62
icsd_671364 BiMnPt 160.67 |icsd_150462 MnO- 12.62
icsd_028925 LaO3V 166.101 |icsd_169764 CrFsK 12.62
icsd_028930 CrLaOs 123.345|icsd_172782  BrMnSsSb 12.62
icsd_029118 FeLaOs 166.101 |icsd_188911 CoOg V2 12.62
icsd_076057 Mn3sNPd  166.101 |icsd_193869  Nig.5Se2Ti 12.62
icsd 422858  CdCosN 65.486 |icsd_195677 BiBrFeS, 12.58
icsd_052994  Co2GeZn 166.1 |icsd_281558  IMnSbSes 12.62
icsd_057985  AlMnPt>  166.101 |icsd_415138 BilMnSes 12.62
icsd_191168 GaMnPt,  166.101 |icsd_415307  BiBrMnS, 12.62
icsd_ 001143  CuzOsgP2 2.4 |icsd_601038 CoCraSey 12.62
icsd_024284 B2Co205 2.6 |icsd 625012 CoSes Vo 12.58
icsd_028151  CuOgVa 2.4 |icsd_625931 CraFeSy 12.62
icsd_039439  CuMoOy4 2.6 |icsd_626279 CraMnS, 12.58
icsd_039887 H2CuOsSe 2.4 |icsd_626299  CraMnSeq 12.62
icsd_043508 AsFeS 2.6 |icsd_626579 CrRhoTey 12.62
icsd_050506  CuFgMo 2.4 |icsd_626640 CroS4Ti 12.62
icsd_050507  CrFgMo 2.4 |icsd_626896 CraTesTi 12.62
icsd_059720 BiMnOsV 2.6 |icsd_626901 CraTesV 12.62
icsd_063057 AsyCusOsg 2.4 |icsd_633504 FeSe,4Tis 12.62
icsd_064660 CuFgPt 2.4  |icsd_061078 MnMoO4 13.67
icsd_068184 H2CuOs5S 2.4 |icsd_081060 MOoNiOy4 13.67
icsd_087710 HzFeOsV 2.6 |icsd_081061 CoMoO4 13.68
icsd_095571 LiMoS. 2.6 |icsd 411172 KoMnsSy 13.67
icsd_099499 CgCuFeKaNg 2.4 |icsd_054919 LaMnOs; 14.79
icsd_100442 AssFe 011 2.6 |icsd_073900 LaO3V 14.75
icsd_167202 CoFLiO4S 2.4 |icsd_079494  IrLa2NiOg 14.75
icsd_167608 HFeLiOsP 2.4  |icsd_079495  ColrLa2Og¢ 14.75
icsd_180390  FFeO4S 2.4 |icsd_088043 NiO3Y 14.79
icsd_180391  FLiNiO4S 2.4  |icsd_089955 CazFeMoOg 14.75
icsd_184601 FLiO4PV 2.4 |icsd_092051 LuNiO3 14.79
icsd_189335 MoOgSrTi 2.4 |icsd_092336 CaFeO3 14.79
icsd_193472 Cu3Nb2Osg 2.4 |icsd_095578 O3VY 14.75
icsd_246513 BaMnsOgY 2.4 |icsd_096085 CuGeOs3 14.75
icsd 246811  BaFe2Os5 2.6 |icsd_096120 LazNiOgRu 14.79
icsd_260257 NiO1¢Te2 Vo 2.4 |icsd.097744 MnMoOgSre  14.75
icsd 416823 HCoOsPZn 2.4 |icsd_151888 Mng 5Nip.503Y 14.79
icsd_099699 BaMnOgY 3.3 |icsd_152444 Ca3NiOgOs 14.79
icsd_036263 MoO. 4.9 |icsd_153857 BiaMnNiOg 14.75
icsd_084868  CaCuOa 47 |icsd_163761 LasMnOgV 14.79
icsd_192247 CoYs 49 |icsd_181147 FeMnyOgSb  14.79
icsd_021067  CuOgVa 5.13 |icsd_186428 LasMnNiOg 14.79
icsd_046003  CoOgVe 5.15 |icsd_188476 Crg.5Mng503Y 14.75
icsd_060512 DV, 8.34 |icsd_188982 CoMnOgY2 14.75
icsd_069869 CaClFeO2 8.32 |icsd_191374 CrMnOgY2 14.79
icsd_001503 02V 10.46 |icsd_192122 CoLa2O¢Ti 12.62
icsd_081569 Fes012SesSr 10.42 |icsd_192872  MnNiOgY2 14.79
icsd_089471 02V 10.46 |icsd_195628 FeMnyOgRe 14.75
icsd_100696 DoFeTi 10.45 |icsd_237528 InayMnNiOg 14.79
icsd_601978 HyFeTi 10.45 |icsd 238148 CazFeOgOs 14.75
icsd_000901 AsCICus04  11.54 |icsd 251022 MnOs3Sc 14.75
icsd_000902 AsClICo204 11.5 |icsd_251832 MnNiOgSco 14.79
icsd_051677 Hs3ClCuz03 11.54 |icsd 252567 MnsOgRe 14.79
icsd_065346 ClFeLiMoO, 11.52 |[icsd_093795 CoMoOgTe 18.19
icsd_162834 BiFeOg 11.55 |icsd_163978 MnMoOgTe 18.19
icsd_240499 BrOTi 11.54 |icsd_037026 FeNaS, 23.51
icsd 415798 Cl2Co203Te  11.5 |icsd_015105 LiMnO2 59.407
icsd_657748 O-Ti 11.54 |icsd_001898 NaO5Va 31.125
icsd_002225  CI3CrRb 12.62 |icsd_042490 CuxGeMnS, 31.127
icsd_015043 FesSeq 12.62 |icsd_088640 LiO5Vs4 31.125
icsd_016722 CrsSy 12.62 |icsd_193986 CusMnS4Si  31.125
icsd_016884  CraNiSy 12.62 |icsd_627355  CugFeS4Si  31.123
icsd_024566 S4V3 12.62 |icsd_ 627741 Cu2GeMnSeyq 31.127
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TABLE S81. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd_628396 CuaMnSe4Si 31.127|icsd_090827  CuzFeS4Sn 3.3
icsd_041646 BasCu3zOr7Y 47.253|icsd 027315 MoOsV 85.62
icsd 081167 BaxCuslLaOr 47.253|icsd_015451 Te4Tis 87.78
icsd_161972 BasCusLuO7 47.253 |icsd_024563 S4V5 12.62
icsd_164175 BaFe2Os5Y 51.291 |icsd 042881 Tea Vs 12.62
icsd_171434 BaCo205Y 51.296|icsd_055075 Se4Tis 87.79
icsd_658677  Co2InY  51.295|icsd_098191 MoNiOgSr2 12.62
icsd 020933  FeoHfSio  57.38 |icsd_150701 FeMoOgSrs 12.62
icsd_087157  FeoScSis  57.381|icsd_152440  NiOgOsSr2 12.62
icsd_033996 CoCuz03  59.41 |icsd_153544 CoMoOgSrs 12.62
icsd_005432  CoMnSi  62.446|icsd_187669 MnMoOgSrs 12.62
icsd_020461 BCoMo  62.443]icsd_191960 BasCuOgOs 12.62
icsd 041918  GeMnNi  62.447|icsd_192904 CaxMnOgTi 12.62
icsd_043896  AsCoRh  62.444|icsd-236435 CoOgOsSra 12.62
icsd 044052  AsRhTi  62.445|icsd_245819 CuOgOsSra 12.62
icsd_052968 CoGeMn  62.447|icsd_250818  IrNiOgSrs 12.62
icsd_053283  CuGeTi  62.441|icsd_652166 Se4 Vs 12.62
icsd_067558 CugNaOy 62.444|icsd 067978 BaCuFeOsY  25.59
icsd_ 071221 CuqLiO2  62.444 |icsd_167073 FsLiMnV 102.19
icsd_ 072411 CuMnP  62.443|icsd_202705 FeFeoLi 34.158
icsd_072413 AsCuMn  62.444|icsd 291413 MnMoOgTe 18.19
icsd_087197 CuSiTi 62.447 |icsd_ 063423 BayCusOgY 115.285
icsd_098405  MoPRu  62.446|icsd_026721 CugFeS4Sn  42.221
icsd_107965 AsRhV 62.443 |icsd_042489 CusMnS4Sn  121.331
icsd_151867 CrFeP 62.444 |icsd_047165 CuzFeGeS, 23.51
icsd_158732  MnOsTi  62.446|icsd_ 085126 CusFeSesSn 23.51
icsd_165243 FeNiSi 62.441 |icsd_099292  CoCu2S4Si 23.51
icsd_165248 CoCrSi 62.449|icsd_099293 CoCu2GeS, 121.331
icsd_165254 NiSiV 62.449 |icsd_099294  CoCu2S4Sn  121.331
icsd_165255 CrNiSi 62.446|icsd_099296 CoCua2SesSn  121.331
icsd_185418 MnO3V  62.441 |icsd-155904 CusMnSesSn 121.331
icsd_187466 O3Tis 62.446|icsd_160047 CuFe2InSes 121.327
icsd 246514  FeOsTi  62.445|icsd_627313 CugFeGeSes 42.221
icsd 260758 FesN 62.449 |icsd_627368  CusFeSe4Si 23.51
icsd_610884  AsMnNi  62.446|icsd_ 015521 ClFe3OgPby  65.486
icsd_611086 AsNiTi 62.443 |icsd_ 098113 BayCusLuOg 123.347
icsd 611097 AsNiV 62.443 |icsd_187030 AlTi 53.334
icsd_614129  BFeaNi  62.446|icsd_004054 F3sKMn 55.358
icsd_622955 CoFeP 62.441 |icsd_059553 In,Tig 55.358
icsd_623660  CoGeV  62.444 |icsd_042335 AsCrs 67.503
icsd_624659 CoPV 62.449 |icsd 044009 AsMnV 59.407
icsd_ 625259  CosSns 62.447 |icsd_049516  ClFeMoO4 67.503
icsd_632538 FeMnP 62.449 |icsd_084962 CrCuO3SSro  59.407
icsd_632646 FeMoP 62.444 |icsd_ 084963 CuFeO3SSra  67.503
icsd_633116 FePV 62.443 |icsd_088949 BaMn,OsY  129.419
icsd_637435 GeNiV 62.444 |icsd_169992 CayCuFeOsS 59.407
icsd_643093 MnNiP 62.449 |icsd_169993 CaaCuFeO3Se 59.407
icsd_646165 NiPTi 62.447 |icsd 423230 AsCuMn 59.407
icsd_646176 NiPV 62.443 |icsd_191628  LasNiOgTi 71.536
icsd_670836 CFe,Ti 62.444 |icsd_670534 CoFeLaxOg  139.537
icsd_025761 CAsV3 63.465 |icsd_670535  FelrLaxOg 139.537
icsd_079258 BsV2 63.465|icsd_200593 HNiy 1.1
icsd_180767 NisSo 63.459 |icsd_162263  BixFeOgTi 1.1
icsd_189439 Fe203 63.464 |icsd_246426  BixCrFeOg 146.1
icsd 246516 FeOsTi  63.459icsd_191591 CsFeMo2Osg 2.4
icsd_601350 B;3Cr2 63.461 |icsd_194588 AgoFeOsRbV, 2.4
icsd_610970  AsNVj 63.459 |icsd_194590 Ag2FeKOgVa 2.4
icsd_617981 CGeVs 63.459 |icsd 245666 FeMosOsRb 2.4
icsd_ 618621 CPV3 63.461 |icsd 408193 AgoBaMnOgVy 2.4
icsd_634723 GaNV3 63.461 |icsd 417823 CgMnaNgRu  147.15
icsd_637164  GeNVs 63.465|icsd_ 417824 CgFeMn3yNg  147.15
icsd_644620 NPV; 63.465 |icsd_417825 CgMnaNgOs  147.15
icsd_050089 CugO19Sry 65.485|icsd_ 429825 BalLioMnOgVo 2.4
icsd_065881 BaCusOs 65.485|icsd_ 015988 NiO3Ti 2.6
icsd_044175 B4CooMo  71.535|icsd 016548 CoOs3Ti 2.4
icsd_188992 GaMnNiz 71.536|icsd_024790 FeO3Ti 2.6
icsd 416904 Cu3Os5Sre 71.536|icsd_031853 MnNiO3 2.4
icsd_670346 CaMnOs  71.536|icsd_031854 CoMnOs3 148.19
icsd_036535 Cu202Tl  74.558|icsd_044407 MnOsTi 2.6
icsd_069870 CaxClFeO3 35.167 |icsd_087943 FsNi 2.4
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TABLE S82. ICSD numbers, chemical formulas, and magnetic space groups (MSGs) for magnetic linear combinations of elementary band represen-

tation (LCEBR).

ICSD Formula MSG ICSD Formula MSG
icsd 201765 CoLaOg 2.4 |icsd_054259  NiSnTi 44.231
icsd_029133 CoFs3 5.13 |icsd_054343 MnRhSb 44.231
icsd_029134 FsRh 5.15 |icsd_076699  NiSbTi  119.319
icsd_626435 CrNiP 38.189 |icsd_076702  NiSbV 44.231
icsd_201088 HNiy 8.34 |icsd_106680  FeSnTi 160.67
icsd_024796 CrCuSs 8.34 |icsd_107124 RuSbV  119.319
icsd_024798 CrCuSes, 8.32 |icsd_161715 GeMnNi 160.67
icsd_033995  GaMo4Ss 8.32 |icsd_182484 CrNiSb  44.231
icsd_036563  GaMoySes 8.32 |icsd_184947  GeMns 160.67
icsd_036564  AlMo4Ss 8.32 |icsd_189702 InTio 44231
icsd_158199 GaSgV4 8.32 |icsd_191682 CoTeV  119.319
icsd_195253 GaSegV4 8.32 |icsd_191684 CoCrTe 119.319
icsd_039428 ClsTi 15.87 |icsd_191687 FeMnTe 44.231
icsd_031342  Lig.33S2Ti 12.62 |icsd_670784 AICrVZr 160.67
icsd_062661 Mn3NbgO11 12.58 |icsd_670785 AICrHfV  160.67
icsd_073874 LioNiOo 165.96 |icsd_670787 CrGaVZr 160.67
icsd_100782 K308V3 12.62 |icsd_670788 CrGaHfV 44.231
icsd_153864 FeKMo2Os 12.62 |icsd_670790 CrInVZr 44.231
icsd_155025  FesInsSes 12.58 |icsd_670791 CrHfInV  160.67
icsd_202907 CsMo2OsV 12.62 |icsd_670792 CrScSiV  44.231
icsd 245665 FeMosOgRb  12.62 |icsd_670793 CrGeScV 44.231
icsd_260887 CsFeMo2Og 12.58 |icsd_670794 CrScSnV  160.67
icsd 429824 BaLioMnOsgVs 12.58 |icsd_670795 CrSiVY  160.67
icsd 429826 BaCoNasOgVa 12.58 |icsd_670796 CrGeVY 44.231
icsd_ 429827 BaFeNasOsVo 12.62 |icsd_670797 CrSnVY  44.231
icsd_024160 CuFeOs 166.101 |icsd_670798  CrKSV 160.67
icsd_026676 CrCuOs 166.101 |icsd_670799 CaCrPV  160.67
icsd_027803 CoCuOa 12.58 |icsd_670800 CrRbSV  44.231
icsd_031918 CuFeOs 166.101 |icsd_670801  CrPSrV 160.67
icsd_043740 NiO 12.58 |icsd_671535  Mn2Si 160.67
icsd_670109 CoCuOs 12.62 |icsd_051984 InMnNiz 166.101
icsd_068847 FeS 36.176 |icsd_053555 Fel2SiV  166.101
icsd_042735 CoSiTi 189.223 |icsd_053706 GeMnRh, 166.101
icsd_042943 CoGeTi 38.191 |icsd 057807 AlFeaMo 166.101
icsd_623085 CoGaHf 38.189 |icsd_057976 AlMnNiy 166.101
icsd_637069 GeMnRh 38.191 |icsd_ 058071 AINi.V  166.101
icsd_648274 PsVs 63.461 |icsd_ 076227  Mn3Si 166.101
icsd_066546 CuFeOs 194.268 |icsd_102437 CoGasMn 166.101
icsd_081489  MnMoN, 63.457 |icsd_102531 Co2MnSn 166.101
icsd_082065 CrCuOa 194.268 |icsd_103803 GaMnNi, 166.101
icsd_181348 AIN3Vy 63.461 |icsd_104936 MnPbRhs 166.101
icsd_409451 CoCrGe 63.462 |icsd_104964 MnRh2Sn 166.101
icsd_624219 CoMoP; 194.268 |icsd_155336 GasMnyNig 166.101
icsd_629351 CuzTesV 111.255|icsd_186057 FeoGeTi  71.535
icsd_042978 CuMnSb 44,231 |icsd_186061 FesMnSi 166.101
icsd_053001 CoMnSb 160.67 |icsd_187492 FeGaNip, 71.536
icsd_053070 CoSbTi 44231 |icsd_188334 GeMns 166.101




88
V. ALTERMAGNETIC MATERIALS

Altermagnets constitute a novel magnetic class distinct from conventional antiferromagnets, attracting considerable interest due to
their unique band characteristics and transport properties [62, 163 65H84]]. Altermagnets exhibit the collinear-compensated magnetic
phase which are characterized by crystal-rotation symmetries connecting opposite-spin sublattices separated in the real space, i.e. the
symmetry [Cs|| A], where Cy is the 180° rotation of the spin space around an axis perpendicular to the spins, while transformations A that
can be only real-space proper or improper rotations and cannot be real-space inversion. Based on this symmetry criterion, we identify 392
altermagnetic materials in our database, representing 13.5% of all compounds. A complete list of the candidate altermagnetic materials
is provided in the Table [S50] The magnetic structure, electronic band structures, and associated information of altermagnetic materials
is available at https://magdatabase.nju.edu.cn, which is continuously updated. Below we present representative material of

Altermagnetism CsV2S,0 in


https://magdatabase.nju.edu.cn
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A. Representative material of Altermagnetism CsV2S20
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FIG. S5. (a)(b) Crystal structure of CsV2S20. (c) Electron band splitting of CsV2S20 from first-principles calculations. (d) Chiral-magnon band
splitting calculated based on the exchange interactions described in the main text, showing a maximum splitting of 94.4 meV at the X point.

CsV3S,0 crystallizes in space group P4/mmm (No. 123) with magnetic ions occupying the 1o Wyckoff positions, as shown in
Fig.[S5(a). It exhibits a pronounced altermagnetic spin splitting along high-symmetry paths [Fig.[S5[b)], with a momentum-dependent
maximum of about 1.7 eV near the X point, indicating a very strong electronic altermagnetic effect.

Typically, altermagnets exhibiting chiral splitting in magnon spectra originate from disparities in their exchange interactions with
long-distance. In prototypical systems such as MnFs and MnTe, the exchange parameters (e.g., J7, versus Jr, in MnFs) produce
minimal splitting amplitudes: experimental measurements show negligible chiral splitting in MnFs [85]] and approximately 2 meV in
MnTe [86]. Based on the magnetic force theorem and linear-response calculations [87-H89], the nearest-neighbor exchange interaction
is J; = 56.4 meV, while two symmetry-inequivalent next-nearest-neighbor interactions take values Jy, = —2.3 meV and Jy, =
—25.8 meV. This large disparity reflects the nonequivalent magnetic environments of the two sublattices and gives rise to a sizable
chiral-magnon band splitting. As shown in Fig. [S3]c), the splitting reaches up to 94.4 meV at the high-symmetry X point in the
Brillouin zone, an exceptionally large value among known materials.
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