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Topological electronic flatten bands near or at the Fermi level are a promising avenue towards un-
conventional superconductivity and correlated insulating states. However, the related experiments
are mostly limited to the engineered materials, such as moiré systems' 3. Here we present a cata-
logue of all the three-dimensional stoichiometric materials with flat bands around the Fermi level
that exist in nature. We consider 55,206 materials from the Inorganic Crystal Structure Database
catalogued using the Topological Quantum Chemistry website®®, which provides their structural
parameters, space group, band structure, density of states and topological characterization. We
combine several direct signatures and properties of band flatness to a high-throughput analysis of
all crystal structures. In particular, we identify materials hosting line-graph or bipartite sublattices
- either in two or three dimensions - likely leading to flat bands. From this trove of information, we
create the Materials Flatband Database website, a powerful search engine for future theoretical and
experimental studies. We use it to extract a curated list of 2,379 materials, with among them 345
promising candidates, potentially hosting flat bands whose charge centers are not strongly localized
on the atomic sites. We showcase five representative materials: KAg[CN],, PbySb,Or, RbyCaHy,
Ca,NCl and WO3. We provide a theoretical explanation for the origin of their flat bands close to
the Fermi energy using the S-matrix method introduced in a parallel work®.

I. INTRODUCTION materials such as (but not limited to) twisted bilayer
graphene (TBG)!'3, flat electronic bands are obtained
by creating large, many nanometer-size moiré unit cell
which folds and flattens the initial band structure of the
material. This flatness plays a crucial role in the physics
of TBG, leading to, e.g., both the correlated insulator
states and of the strong-coupling superconductivity that
renders the TBG phase diagram akin to that of the high-
temperature cuprates. However, as the unit cell is large,
the electron density in moiré samples is necessarily low,
preventing new type of physics associated with high elec-
tron density'!'2. This renders the yet elusive prediction
of flat bands in non-moiré, stoichiometric crystals of im-

Electrons whose energy dispersion is bound within
a narrow window are conjectured to exhibit a wide-
range of interesting physics phenomena. Such electrons
form a high density of states “flat band”, where many-
body effects dominate over the kinetic energy and where
Fermi-surface physics gives way to strongly interacting,
non-Fermi liquid behavior”. The archetypal - and un-
til recently the only experimentally discovered - such
system is the Fractional Quantum Hall effect®® where
anyonic (potentially non-Abelian'?) quasi-particle exci-
tations can appear under a fractional filling of an elec-
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tronic flat band that develops in the presence of a large
magnetic field. New developments in engineered solid-
state materials have now shown that flat bands can exist
even in the absence of a large magnetic field. In moiré
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mediate importance.

In the present article and its accompanying Supple-
mentary Information (SI), we address for the question
of predicting and classifying all the flat bands in all the
stoichiometric crystals currently present in nature, keep-
ing in mind that not all flat bands are created equal.
Extremely localized orbitals - or large unit cells with
well-separated atoms - can easily give rise to mundane
flat atomic bands (FAB), as the kinetic energy is sup-
pressed by the vanishing overlap between atomic wave-
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functions, as schematically shown in Fig. 1(a). The FAB
is very common in layered and heavy fermion systems.
At the opposite side of the spectrum are the flat topolog-
ical bands (FTB) created by completely extended wave-
functions (such as is the case in TBG), as shown in the
schematic Fig. 1(b). (See Appendix B for a more detailed
discussion of the FAB and FTB.) There, the quenching of
the kinetic energy arises from interference effects despite
large electron orbital overlaps and hopping. The latter
type of bands can host many exotic quantum phenomena,
including magnetism, fractional quantum Hall effect at
zero field'> 16, unconventional superconductivity?!7:18
non-Fermi liquid behavior” and anomalous Landau level
beyond the Onsager’s rule!?. Such topological bands
can enhance the superfluid weight in twisted bilayer
graphene?®-2! and could lead to high-temperature super-
conductivity. Ideal FTB near the Fermi level in crys-
talline materials has not yet been found; the only experi-
mentally found FTBs are in the engineered TBG. A third
type, the flat obstructed atomic band (FOAB) lies at
the interface between the polar opposites FAB and FTB:
while the electron’s symmetric Wannier function can be
localized in real space, the Wannier center is pinned and
centered at an empty site???3 and hence delocalized from
the atomic sites, as illustrated in Fig. 1(c).

We present and implement algorithms for the detec-
tion and classification of flat bands near the Fermi level.
Using the materials in our database Topological Quan-
tum Chemistry website (TQCDB) (which contains most
ICSD stoichiomentric structures) obtained in previous
works®??2 we build the complementary Materials Flat-
band Database website (MFBDB), where different algo-
rithms and search options for flat bands are provided to
the user. First, we perform a brute-force search based
on complementary “flatness” criteria such as bandwidth
and density of states (DOS), to predict all the (thou-
sands) flat-band materials in the ICSD database. We
classify these bands based on their topologies. Second,
using a theory that we have developed in Ref.® encom-
passing generic orbital systems with or without SOC, we
perform a targeted search of flat-band materials based on
the lattice geometry (such as Kagome, pyrochlore, Lieb,
bipartite or split sublattices) of the compounds, whose
information is present in the X-ray diffraction data on
TQCDB or ICSD. We show that geometry-based theo-
retical models based on the S-matrix method® fit our
ab-initio calculations of the flat bands remarkably well.
Third, we also perform a manual check of thousands of
materials for the best flat bands and select 2,379 mate-
rials with high-quality flat bands near the Fermi level.
In the main text, we showcase our methods, theoreti-
cal understanding and predictive power for five repre-
sented flat-band materials, while in the Supplementary
Material we present thousands of others. Our classi-
fication and predictions take into account the different
flat band natures, including their topological character,
and our database is coupled to the Materials Project and
NIMS Materials Database, providing information about

the magnetic and superconducting properties (including
high T.) of the candidate materials.

II. DATABASE OF FLAT BANDS MATERIALS

In this work, we have used the TQCDB*® as our ma-
terials database. We summarize its main feature in the
Methods section and provide its detailed overview in Ap-
pendix C1. As we are interested in flat bands near the
Fermi energy, we discard materials containing rare-earth
elements (with the exception of La atom) and actinides
as these elements usually lead to spurious flat bands due
to f electrons in the ab-initio calculations. In total,
55,206 ICSD entries have been considered for our high-
throughput search for flat bands. The automated search
is based on two main, complementary, approaches: the
detection of flat bands in the band structure and the
DOS, and the identification of special sublattices that
lead to band flattening. We will now detail each of them.

A. High-throughput search of flat-bands

For determining band flatness, we rely on calculations
where the spin-orbit coupling (SOC) is neglected. While
SOC plays an important role in the topological features
near the Fermi level, it does not drastically alter the
band structure nor the DOS around the Fermi energy Er
+2eV region where we focus our search. For each ICSD
entry, our database provides the ab-initio paramagnetic-
phase electronic band structure along paths made of
straight lines in the Brillouin zone connecting high sym-
metry points (7 high symmetry lines ”). Each high sym-
metry line is well defined in every space group (SG)
and it has been discretized, irrespective of its length,
into 20 equally distant k-points (i.e., points in the BZ).
Since we are interested in low-energy physics, we focus
our investigations on the flatness of the two highest/low-
est occupied/empty bands around Ep, which in turn is
reached when the occupation number of bands equals half
the number of valence electrons. While paramagnetic
calculations would failed to capture (anti-)ferromagnetic
ground states, we discuss in Appendix G four representa-
tive ferromagnetic compounds. Our ferromagnetic calcu-
lations both matches the experimental results and while
preserving the flat bands obtained in the paramagnetic
calculations remain near the Fermi level.

As motivated in Section I, we investigate bands that
are flat in parts of (but not necessarily over the entire)
the BZ. Thus for each ICSD entry, we search for flat-
band segments: a series of L consecutive k-points along
the high symmetry lines of the band structure (we use
L = 10,20, 30,40 or 50), where the energy band width is
smaller than a tunable threshold w (ranging from 25meV
to 150meV). The number of such flat segments for every
band analyzed provides a convenient signature of band
flatness. In Appendix C2a, we provide a full discussion
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of the definition, the algorithm and the statistics of flat-
band segments around Ep.

The presence of a flat-band segment alone is not suffi-
cient to predict the presence of interesting physics asso-
ciated with it: a (quasi) one-dimensional system would
equally exhibit a flat-band segment in the directions per-
pendicular to its dispersive direction. However, peaks (or
their absence) in the DOS offer a simple and efficient way
to filter out such pathological cases. Thus for each ICSD
entry, we map the position and width of all DOS peaks in
an energy region of £5eV around Er. More details about
the DOS peak detection are given in Appendix C2b.

B. Automated identification of sublattices

Geometric frustration in (line-graph and bipartite) lat-
tices is known to give rise to exact FTBs?*2?. While
initially predicted for s-orbitals, this property was re-
cently generalized to a slew of other possible orbital/lat-
tice combinations®. This provides a crucial starting point
to understand and predict flat bands in crystalline mate-
rials: if a material hosts a line-graph or bipartite lattice
as a part of its lattice structure (a ”sublattice”), and if
this sublattice is only weakly perturbed or deformed by
the remaining atoms or orbitals, we expect to observe
FTBs. To explain the origin of the flat bands found in
our high-throughput search, we have automated, using
the structural parameters of every ICSD entry, the de-
tection of five types of line-graph or bipartite sublattices:
the Kagome, pyrochlore, Lieb, bipartite or split sublat-
tices as detailed in Appendix D and Appendix E.

In 3D, the Kagome, pyrochlore and Lieb lattices can be
mathematically characterized by special occupied Wyck-
off positions in certain SGs. Using the crystalline struc-
tures of materials, we have developed a space-group
method to detect the line-graph and Lieb sublattices in
the Methods section. Although the space-group method
provides a fast way to find the symmetric Kagome, py-
rochlore and Lieb sublattices in crystalline materials, the
exact sublattice might be spoiled by the presence of other
atoms of the same element on (or close to) this sublattice.
Moreover, the space-group method discards approximate
sublattices which could also exhibit quasi-flat bands. To
solve these issues, we have further developed a geometric
method which solely relies on the geometric features of
these three sublattice types (discussed in Appendix D 2)
and ignores the exact SG restrictions. In Appendix D 3,
we have provided a detailed presentation of our algo-
rithms implementing the geometric method for each type
of sublattice. Equipped with these methods, we sort all
the possible sublattices in a material in two categories:
the rigorous sublattices which satisfy both methods and
the approzrimate sublattices which only satisfy the geo-
metric method but capture weak distortions of rigorous
sublattices.

A bipartite lattice with chiral symmetry is formed by
two sublattices L and L with the kinetic hopping only

3

between L and L. As proposed in Ref. and briefly intro-
duced in the Methods section and Appendix E 1, a gen-
eral method, namely the S-matrix method, can be used
to explain the origin of flat bands in crystalline materials
whose lattice contains a bipartite or split sublattice. We
have developed an algorithm (detailed in Appendix E) to
search for bipartite lattices from the structural parame-
ters of each ICSD entry with the following necessary sim-
plifying assumptions for a high-throughput analysis. For
each crystal structure in the MFBDB, we solely rely on
the geometric distance between two atoms to infer the
amplitude of kinetic hopping between them. By ignor-
ing the small hopping terms based on a tunable cutoff,
we identify if a crystalline material has a bipartite sub-
lattice with a different number of atoms in its L and L
sublattices. In the algorithm, a special case of bipartite
sublattice, namely the split sublattice which has been
proposed to host FTBs?®, is also detected and tagged.

III. RESULTS

We now summarize the main results obtained in the
present high-throughput search. First we discuss the
number of geometric sublattices detected by our algo-
rithms and the public website we have developed to
search for materials with flat bands based on the crite-
rion in Section II. We discuss a manually curated list of
2,379 materials potentially hosting FTBs, obtained using
our toolset. Then, we showcase five best representative
flat-band materials and explain the flat-band segments
in their band structures using the S-matrix method®.

A. Statistics and website

By applying the automated analysis of the lattice
structure to the 55,206 ICSD entries of the MFBDB, we
have performed a high-throughput search of the rigorous
and approximate Kagome, Lieb, pyrochlore sublattices,
the bipartite/split lattice with different number of atoms
on their further sublattices. 6,120 ICSDs with at least
one Kagome (rigorous or approximate) sublattice have
been found, including 4,192 ICSDs with a Kagome sub-
lattice labeled as rigorous, 1,666 ICSDs with a pyrochlore
sublattice (rigorous or approximate) and 1,541 ICSDs
with a rigorous pyrochlore sublattice. For the Lieb lat-
tice, there are 1,590 ICSDs hosting such a sublattice,
including 1,202 ICSDs with rigorous Lieb sublattices. At
least one bipartite sublattice (irrespective of the cutoffs)
is found among 21,175 ICSDs and split sublattices are
found in 8,224 ICSDs. A breakdown of these statistics
per SG is provided in Appendix C 3. The brute-force scan
of the band structures along the high symmetry lines was
performed for several threshold parameters. The number
of ICSDs exhibiting flat-band segments varies strongly on
these parameters; for a detailed statistical analysis see
Appendix C2a.
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The data generated through the automated algorithms
discussed in Section II is available through our MF-
BDB(see Appendix C2 for an overview of the search
engine). We actually used this website to perform an
extensive investigation of promising candidate materi-
als exhibiting flat bands or large segment of flat bands
close to the Fermi energy. The outcome of our search is
provided as a list of curated flat-band materials in Ap-
pendix H1. This list contains 6,338 ICSD entries that
can be regrouped into 2,379 unique materials, i.e., I[CSDs
sharing the same stoichiometric formula, SG and topo-
logical property at the Fermi energy (as defined in Ap-
pendix C 1). The complete set of criteria applied to select
these materials is provided in Appendix H1, and it in-
cludes the distance to the Fermi energy, the flat band
width and topology, and the presence of a peak in the
DOS. We have excluded cases where the flat bands were
clear FAB from the list of curated flat-band materials,
and they are listed in Appendix H2. The statistics of
detected sublattices among the curated materials are pro-
vided in Table I.

B. Flat-band material candidates

Among the 2,379 high-quality flat-band materials, we
select 345 best representative flat-band materials in Ap-
pendix H3 for further experimental investigation. Most
of the 345 materials host one (or more than one) of the
Kagome, pyrochlore, Lieb, bipartite and split sublattices
in their crystal structures. For each of the five types of
sublattice, we select one representative material, which
hosts best flat-band segments on (or close to) the Fermi
level, and explain its physical origin using the S-matrix
method®. All of the five representative flat-band materi-
als are chemically realistic, experimentally paramagnetic
and not Mott insulators, which is consistent with our
paramagnetic calculations.

The five typical materials are KAg[CN], [ICSD 30275,
SG 163 (P31c)] with approximate Kagome sublattice
formed by Ag atoms, PbyShyO; [ICSD 27120, SG 227
(Fd3m)] with pyrochlore sublattice formed by Pb atoms,
Rby,CaH, [ICSD 65196, SG 139 (I4/mmm)] with Lieb
sublattice formed by Ca and H atoms, Ca,NCl [ICSD
62555, SG 166 (R3m)] with bipartite sublattice formed
by Ca and N atoms, and WO5 [ICSD 108651, SG 221
(Pm3m)] with split sublattice formed by W and O atoms.
Their crystal structures are shown in Fig. 2(a)-(e) and
the orbital characters of the flat bands in the five mate-
rials are shown in the orbital-projected band structures
in Fig. 2(f)-(j). As detailed in Appendix F, based on
the crystal structure and orbital-projected bands of these
materials, we have constructed effective tight-binding
Hamiltonians using the S-matrix method® and found
that they can successfully explain the origins of flat
bands. The flat bands of other materials of similar crystal
structures can be found in the MFBDB. In the Methods
section, we use Ca,;NCI to showcase the application of the

S-matrix method in explaining the origin of flat bands.

IV. DISCUSSION

We have performed, for the first time, a high-
throughput search for flat electronic bands near the Fermi
level and for the detection of line-graph and bipartite
sublattices from the crystal structures of stoichiometric
crystalline materials. We have further classified the flat
bands by their topology, DOS, length of band flatness,
and the types of lattices formed by the atoms whose or-
bitals contribute to the flat band. By successfully ap-
plying our algorithms to 55,206 ICSD entries, we have
found that 24,052 (43.57%) out of all the ICSD entries
host at least one of the Kagome, pyrochlore, Lieb, bipar-
tite or split sublattices in their crystal structures. This
proportion is raised to 59.26% for our manually curated
list of 6,338 ICSDs (2,379 unique materials) and 73.87%
for the best representative flat-band materials. The ap-
pearance of flat-bands in materials can be, in large but
non-exhaustive part, theoretically understood using the
S-matrix method®, as we have exemplified in five pro-
totypical compounds. All the results obtained in this
work and detailed in the supplementary Appendices can
be accessed on the MFBDB. Our results pave the way
for future theoretical and experimental studies on flat-
band materials combining topology and interactions and
leading to exotic quantum phenomena, such as mag-
netism, non-Fermi liquid behavior and superconductiv-
ity. Such flat-band investigations are, at present, con-
fined to engineered twisted moire lattices in two dimen-
sions. While the present work studies flat bands in para-
magnetic band structures of 3D materials, our methods
can be adapted to detect flat bands in magnetic band
structures, 2D mono-layer materials, phonons and pho-
tonic crystals. Furthermore, the further classification of
FOAB’s will enlarge the set of flat bands whose center of
charge is away from the atomic positions.
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Methods

Topological Quantum Chemistry website The
database used as an input the structural parameters of
stoichiometric materials reported in the Inorganic Crys-
tal Structure Database (ICSD)3?. For each entry, ab-
initio calculations were performed using Density Func-
tional Theory (DFT)3!132 and its implementation in
the Vienna Ab-initio Simulation Package (VASP)3334,
with and without accounting for the spin-orbit coupling
(SOC). The database provides the structural parame-
ters, the band dispersion along high symmetry lines, the
DOS, and the topological characterization for each set
of bands in the material’s band structure for each of the
69,730 ICSD entries.

Space-group method of detecting line-graph and
Lieb sublattices To detect a Kagome, pyrochlore or
Lieb sublattice in crystalline materials, we have first iden-
tified the minimal SGs that support these three lattices
and the corresponding Wyckoff positions (see details in
Appendix D 1). Then, through group-subgroup relations
and the split relations between the sets of Wyckoff po-
sitions on the Bilbao Crystallographic Server (BCS)35:36,
we have obtained all the SGs which host these lattices.
The results are tabulated in the Table V and Table VI of
Appendix D. We dub the detection of sublattices using
this tabulated information as the space-group method.
A brief introduction of the S-matrix method. De-
noting |L| and |L| the number of atoms or orbitals in
the L and L further sublattices of the bipartite or split
sublattice of a material (assuming |L| > |L|), the Bloch
Hamiltonian associated to a bipartite sublattice of a ma-

terial reads
H(k) = (S(ok) ST(()k) ) . (1)

Here S(k) is a matrix with dimension |L| x |L| and k
is the momentum in the Brillouin zone. A bipartite lat-
tice with |L| # |L| hosts flat bands in its band struc-
ture. For example, the Hamiltonian of Eq. 1 has at least
|L|+|L|—2xrank(S(k)) zero-energy states, i.e., the band
structure has at least | L| 4 |L| —2 x rank(S(k)) exact flat
bands. It is also very likely that these bands exhibit non-
trivial topology®. While the other 2 x rank(S(k)) bands
are dispersive, they are related by chiral symmetry. Al-
though in real crystalline materials the chiral symmetry
is generally broken by the intra-sublattice hopping, we
find in Ref.% that this S-matrix method goes beyond the
chiral symmetry. For a generalized bipartite lattice in-
cluding the intra-sublattice coupling A(k)(B(k)) of sub-
lattice L(L), if A(k) has a momentum-independent eigen-
value E = E, with degeneracy no and |L| < ng < |L|,
then H (k) also has at least ng — |L| perfectly flat bands
at energy E = Fj irrespective of B(k). Moreover, the
eigenstates of these ng — |L| flat bands identical to those
of the system with chiral symmetry®.

The origin of flat bands in Ca,NCI: application of

S-matrix method. As shown in Fig. 2(d) in the main
text, the 3D crystal structure of Ca,NCI is stacked, com-
posed alternating CasN and Cl layers. In each CasN
layer, the Ca and N atoms occupy honeycomb (with
buckling) and triangular sublattices, respectively. The
Cl layer also forms a triangular lattice. As shown in
Fig. 2(i), the flat band and the lower dispersive bands
next to it are mainly contributed by the p orbitals of
N atoms. By constructing the maximal localized Wan-
nier functions (MLWF)37) we extract an effective tight-
binding model for these p bands and find that its hop-
pings - which are computed from ab-intio methods with-
out any additional theoretical input - obey a set of fine-
tuned conditions, which in turn give rise to flatness of
the top p band. As an example, the amplitude of o-bond
comes out to almost exactly the —3 times of m-bond. (See
Appendix F 4 for more details.) Since similar flat bands
also exist in many other materials of the same structure
(e.g. CapNBr, SryNCl et al.), and similar fine-tuned tight-
binding ab-initio model, this points to a deeper reason for
the fine-tuning conditions.

This deep reason is the S-matrix theory. We notice
that the nearest neighbors of the N atoms are the Ca
atoms and hence that Ca and N atoms form a bipartite
sublattice if only the nearest neighbors hoppings are con-
sidered in a theoretical model of the bands. As analyzed
in Fig. 2(i), the conduction bands around E = 3eV are
mainly contributed by the s and d orbitals on the Ca
atoms and the three valence bands in the energy window
—3 ~ 0eV are mainly contributed by the p orbitals on
N atoms and partially contributed by the hybridized or-
bitals consisting of s and d,2 orbitals on Ca. Since the
s and d 2 orbitals form the same representation (A4;) of
the point group symmetry Cs, isomorphic to the site-
symmetry group of Ca sites, they hybridize with each
other to form two hybridized orbitals. It is a reasonable
simplification to only take into account the hybridized
orbital with the lowest energy, which we refer to as the s
orbital in the following. A tight-binding model including
both the N and Ca atoms is naturally an S-matrix the-
ory of a bipartite lattice, where the L sublattice of the
bipartite (sub)-lattice consists of p orbitals at the trian-
gular lattice formed by N and the L sublattice consists
of (hybridized) s orbitals at the honeycomb lattice (with
buckling) formed by Ca. The onsite energy of s orbitals
(Ay) is about 3eV. Following the argument below Eq. 1,
there must be |L| +|L| — 2 x rank(S(k)) =3+2—-4=1
flat band at £ = 0. (See Appendix F 4 for the explicit
form of S(k).) As detailed in Appendix F 4, the S-matrix
band structure matches the first-principles band struc-
ture very well. Furthermore, the S-matrix theory also
explains the fine-tuning conditions in the extracted tight-
binding Hamiltonian from the MLWF's: the perturbative
effective Hamiltonian for the p bands, —S(k)ST(k)/As,
perfectly reproduces the fine-tuning conditions of the ab-
initio model. Therefore, the S-matrix theory is a faithful
explanation for the flat band in CasNCI.
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Figure 1. An illustration of the three possible types of flat bands. (a) Flat atomic band (FAB): the Wannier functions associated
to the flat bands are exponentially localized on the atoms’ sites. (b) Flat topological band (FTB): the Bloch states are extended
(with potentially a power law decay) in at least one direction of the lattice. (c) Flat obstructed atomic band (FOAB): as opposed
to FAB, the corresponding Wannier functions are exponentially localized but on an empty site. In the figures, the atom sites
of the 2D lattices are represented with red spheres. Below the lattices are the Bloch wave functions of the flat bands associated
with their decay law, where R; is the position of atom i, ¢ is a fractional lattice vector and « is a positive coefficient.
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Figure 2. Crystal and band structures of the representative flat-band materials. The crystal structures of (a) KAg[CN], which
hosts an approximate Kagome sublattice formed by the Ag atoms (in red color), (b) PbySb,O, with Pb atoms at the Wyckoff
position 16d forming a pyrochlore sublattice, (c) Rb,CaH, with the H atoms at 4c (i.e., the H* atoms in yellow color) and the
Ca atoms at 2a position forming a Lieb sublattice, (d) Ca;NCI which is stacked by alternating the Ca,N and Cl layers, where
the CayN layer is identified as a bipartite sublattice in our algorithm, (¢) WO3 with the W and O atoms forming a split lattice.
For each material, its band structure and the orbital characterization of the flat bands is plotted and analyzed below its crystal
structure. Based on the band structure analysis, the flat bands close to the Fermi level are explained by the S-matrix method
in Appendix F. In the crystal structure plots, SG, chemical formula and the type of sublattice host in the material are provided
on the top of each panel. In the band structure plots, the flat-band segments close to the Fermi level are indicated by the
dashed green lines. Orbital characters of the colored bands are provided on the top of each panel.
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] [[AILICSDs| Curated | Best |

#1CSDs || 55,206 | 6,338 949
# Materials|| 28,169 2,379 345
Kagome 6,120 1,699 516
(11.09%) | (26.81%) | (54.37%)

Pyrochlore 1,666 296 v
(3.02%) | (4.67%) | (8.11%)

Lich 1,590 721 151
(2.88%) | (11.38%) | (15.91%)

Bipartite || 21170 | 3,138 432
(38.36%) | (49.51%) | (45.52%)

Split 8,224 1,920 354
(14.90%) | (30.29%) | (37.30%)

None 31,154 | 2,582 248
(56.43%) | (40.74%) | (26.13%)

Table I. Statistics of the ICSD entries in the database hosting at least one sublattice for each lattice type. In the first row, we
give the number of ICSDs entries for the database (first column), for the list of curated flat-band materials (second column) and
for the best representative flat-band materials (third column). The second line provides the number of unique materials for the
database, the list of curated flat-band materials and the best representative flat-band materials. The third, fourth, fifth, sixth
and seventh rows are the statistics for the Kagome, pyrochlore, Lieb, bipartite with different number of atoms on sublattices
and split lattices. An ICSD entry is considered as hosting a given type of lattice if the algorithms discussed in Section II B have
found at least one such a lattice irrespective of the cutoffs or being a rigorous or approximate sublattice. Note that an ICSD
entry might host more than one type of sublattices. The eighth row provides the statistics for the ICSDs where no sublattices
have been detected. For each column, the percentages are computed with respect to the number of ICSDs provided in the first
TOW.
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Appendix A: Introduction to the Supplementary Information

In this work, we have presented a catalogue of stoichiometric materials hosting flat bands near the Fermi energy.
In addition to the main text, we provide below Supplementary Appendices giving an in-depth discussion of our
methodology and several lists of curated materials. Appendix B is devoted to the detailed definition of two types
of flat bands: flat atomic bands and flat topological bands. In Appendix C, we give an overview of the Topological
Quantum Chemistry website on which we rely on for our catalogue of flat-band materials. We present the Materials
Flatband Database website and the theory and algorithms for the detection of flat-band segments and density of
states peaks. We also provide detailed statistics about the materials hosting the five types of sublattices leading to
flat bands (namely the Kagome, pyrochlore, generic bipartite, split and Lieb lattices). We then present Appendices
about these five types of sublattices. Appendix D focuses on Kagome, pryochlore and Lieb sublattices. We cover
both the crystal symmetries of these lattices, the three dimensional space groups compatible with them and their
geometrical features. We also detail the algorithms we have designed for a high throughput search in our database
of materials. In Appendix E, we give a short overview of the bipartite and split lattices and most specifically of
our new theoretical method for finding flat bands, the S-matrix method, detailed in®. We present all the technical
details of the algorithms we build in order to automatically look for bipartite and split sublattices in our material
database. In Appendix F, we provide the theoretical explanations for the presence of flat bands in seven prototypical
materials: WOz [ICSD 108651, SG 221 (Pm3m)], PbaSbyO7 [ICSD 27120, SG 227 (Fd3m)], CaNis [ICSD 54474,
SG 191 (P6/mmm)], CagNCI [ICSD 62555, SG 166 (R3m)], RbyCaH, [ICSD 65196, SG 139 (I4/mmm)], KAg[CN],
[ICSD 30275, SG 163 (P31c)] and RbMosS3 [ICSD 644175, SG 176 (P63/m)]. To test the validity of our high-
throughput search based on paramagnetic calculations for potentially magnetic materials, we study in Appendix G
four materials using ab-initio calculation with on-site Hubbard interaction for d and f electrons, namely STRuO3[ICSD
69360, SG 221 (Pm3m)], RbaMnClg[ICSD 9347 SG 225 (Fm3m)], BaaMnReOg[ICSD 4169 SG 225 (Fm3m)] and
NiMnSb [ICSD 54255, SG 216 (F43m). With magnetizations close to their experimental values, the flat band features
are barely affected. Finally in Appendix H, we give a list of 2,379 manually curated materials with flat bands near the
Fermi energy. For convenience, materials with flat atomic bands are separated from the ones with flat bands occur
from wave function interference. Moreover we have selected 345 compounds hosting the most remarkable flat bands
and we provide their band structure and density of states.

Appendix B: Flat bands with different topologies

In real materials, electronic bands can be flat in the entire Brillouin zone (BZ) or only be flatten along some specific
high-symmetry paths. In this appendix, we provide a detailed description of the two types of flat bands, namely the
flat atomic bands and the flat topological bands, and provide several mechanisms that could give rise to them.

1. Flat atomic bands

In crystalline materials, a set of bands that are flat in all directions or some particular directions is referred to as
flat atomic bands if they form a band representation (BR) that can be induced from local orbitals. The flat atomic
bands are induced from local orbitals and hence by definition have a trivial topology??3%39. However, in practice, it
is difficult to fully determine whether a set of bands is a BR: the full determination requires the Bloch wave functions
over the whole Brillouin zone. Instead, we use the symmetry eigenvalues (the representations formed by the Bloch
bands) to diagnose whether a set of bands is consistent with a BR. When the symmetry eigenvalues of a set of flat
bands are consistent with a BR induced from local orbitals, we label the set of bands as flat atomic bands. With this
approach, it is possible that some bands labeled as flat atomic bands are nevertheless topological with some topology
not diagnosed by symmetry eigenvalues. A simple example is a 2D Chern insulator with inversion symmetry. When
the Chern number is odd, the inversion eigenvalues are not consistent with any BR*°42. However, when the Chern
number is even, the inversion eigenvalues can be the same as the eigenvalues of some BRs.

When the flat atomic bands are flat in all the directions, the flat atomic bands are in the atomic limit, where the
hopping between some orbitals of neighboring atoms is infinitesimal, as illustrated in Fig. 1(a) of the main text. In
Appendix H 2, we provide a list of manually selected materials hosting flat atomic bands.

As an example of flat atomic bands, we consider the compound Al;3CagO24Ss [ICSD 67589, SG 217 (143m)] shown
in Fig. 3. It has several flat bands below the Fermi level (with band index —6 ~ —1). The BR of these bands are
induced from the orbitals Ey @ F at 2a position, which are occupied by S atoms. In Fig. 3, we plot the atom-projected
band structure and density of states of the compound Al;3CagQO24S2. We find that the flat bands arise from the S
atom orbitals, as indicated by the green lines. The flatness of the p bands of S atoms is due to two reasons: on one


https://www.topologicalquantumchemistry.com/
https://www.topologicalquantumchemistry.com/
https://www.topologicalquantumchemistry.fr/flatbands
https://www.topologicalquantumchemistry.fr/flatbands
https://www.topologicalquantumchemistry.com/#/detail/108651
https://www.topologicalquantumchemistry.com/#/detail/27120
https://www.topologicalquantumchemistry.com/#/detail/54474
https://www.topologicalquantumchemistry.com/#/detail/62555
https://www.topologicalquantumchemistry.com/#/detail/65196
https://www.topologicalquantumchemistry.com/#/detail/30275
https://www.topologicalquantumchemistry.com/#/detail/644175
https://www.topologicalquantumchemistry.com/#/detail/69360
https://www.topologicalquantumchemistry.com/#/detail/69360
https://www.topologicalquantumchemistry.com/#/detail/9347
https://www.topologicalquantumchemistry.com/#/detail/4169
https://www.topologicalquantumchemistry.com/#/detail/54255
https://www.topologicalquantumchemistry.com/#/detail/67589
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Figure 3. Atom-projected band structure along the high-symmetry path (left panel) and density of states (right panel) for
Al12Cag024S2 [ICSD 67589, SG 217 (I43m)]. The weight of orbitals on Ca, Al, O and S atoms are represented by the red,
blue, yellow and green points and lines, respectively.

hand, there is a big enough difference of the onsite energy between the p orbitals on S and the orbitals on other atoms;
on the other hand, the distance between two neighboring S atoms (about SA) is so large that the kinetic energy
between the S p orbitals is small. Hence, the flat bands contributed by the p orbitals of S are flat atomic bands.

The flat atomic bands that are flat only in one or two directions can be understood as layered systems, where the
inter-layer kinetic energy is weak. In this case, all bands are flat along the inter-layer direction(s). When the bands
are flat in one (two) direction(s), each “layer” is a 2D plane (1D chain).

Note that heavy fermion systems may host another class of flat bands in the atomic limit. These bands are formed
by localized 4f or 5f orbitals and are extremely flat. As the mean field approximation adopted in the first principle
calculations fails to characterize the strong correlation of f electron, we ignore the heavy fermion systems in this work
as we will discuss in Appendix C.

2. Flat topological bands

Apart from the flat atomic bands defined in Appendix B 1, the flat bands might be topologically nontrivial: when
a set of bands that are flat in all or some particular directions do not form any BR, i.e., cannot be induced from
local orbitals, the set of bands forms a set of flat topological bands. Since by the definition the topological bands are
not equivalent to any local orbitals, the Wannier functions of the topological bands that preserve the symmetry of
the system must be extended, i.e., not exponentially localized, as shown in Fig. 1(b) of the main text. In this work
and as explained in the last subsection, we only make use of symmetry eigenvalues to diagnose the topology. Hence a
set of flat topological bands might potentially be misdiagnosed as flat atomic bands. However, all the diagnosed flat
topological bands must be topological.

There are two types of flat topological bands: the stable topological bands and the fragile topological bands
The former is realized as a non-integer linear combination (NLC) of elementary BR (EBR) or split elementary BR
(SEBR)?238:39,50°52 " and the later can be realized as a difference (but not a sum) of EBRs. Since we only rely
on symmetry eigenvalues, a flat stable topological band could be labeled as fragile in this work if its symmetry
eigenvalues are consistent with a difference of EBRs. On the contrary, all bands labeled as stable topological must be
stable topological because by definition their symmetry eigenvalues are not consistent with any BR or difference of
BRs. Exact flat fragile bands have been found in several lattice models?>*3%4, The S-matrix method introduced in
Appendix E and in Ref.% is a general mechanism to generate exact flat fragile bands. On the other hand, no examples

43-49
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of rigorously flat (i.e., dispersionless) stable topological bands have yet been found with compact support hopping.
Nevertheless, quasi-flat stable topological bands were recently found in line-graph and split-line-graph lattice models
with spin-orbit coupling?®°°.

Appendix C: Database of materials with flat bands selected from TQC database

In this Appendix, we will introduce the database of materials that we are relying on for this high-throughput search
of flat-band materials. We will also present the Materials Flatband Database website and the different algorithms
and search options that are provided to the user. The tools that we publicly provide through this website have been
used to obtain the curated list of flat-band materials that we will present in Appendix H.

1. An overview of the Topological material database

For our high-throughput search of materials with flat bands, we have relied on the data and database of the
Topological Quantum Chemistry website. It was originally built for Ref.* and upgraded both in terms of materials
and features in Ref.®. Beyond the two original publications related to this database, this database was also used to
look for the best candidate materials with fragile bands®® and to develop machine learning approach to topological
feature predictions®”. We review here some important properties of this database.

The ab-initio calculations of the database were performed using Density Functional Theory (DFT)3'32 and its
implementation in the Vienna Ab-initio Simulation Package (VASP)?334. For each material calculation, we used
as input the structural parameters reported on the Inorganic Crystal Structure Database (ICSD)3C. We treated
the interaction between the ion cores and the valence electrons using the projector augmented-wave method®®. For
the exchange-correlation potential, we used the generalized gradient approximation (GGA) with the Perdew-Burke-
Ernzerhof parameterization for solids®®. Effects of spin-orbit coupling were accounted by using the second variation
method®’. For the plane-wave expansion, we employed a I'-centered k-point grid of size (11x11x11) for reciprocal
space integration and a 550 eV energy cutoff. The density of states (DOS) was evaluated on a I'-centered k-point grid
of size (11x11x11) and using the Methfessel-Paxton algorithm of order 1. We emphasize that all of the first-principle
calculations are paramagnetic, i.e., without the onsite spin polarization. The magnetic properties at low temperature
reported on Topological Quantum Chemistry website are extracted from the Materials Project.

The Topological Quantum Chemistry website is built upon the systematic ab-initio calculation of 85,700 ICSD
entries of stoichiometric materials. Among these entries, the calculation with spin-orbit coupling was performed
successfully for 73,234 materials. All of them are available through the website. Calculations without spin-orbit
coupling are also available although a small fraction (4.78% of the successfully processed ICSD entries with spin-orbit
coupling) did not converge. 19,798 of the available materials (i.e., 27.03%) contain rare-earth elements (La, Ce, Pr,
Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, and Yb) and actinides (Ac, Th, Pa, U, Np, Pu, Am, Cm, Bk, Cf, Es,
Fm, Md, No and Lr) which may exhibit strong correlation effects and usually lead to spurious flat bands in the
DFT calculations. For these reasons, we have discarded these materials from our flat-bandsurvey with one exception,
compounds containing La as rare-earth elements. Indeed for the ab-initio calculation, La is always a cation in such
compounds and the bands originated from these f orbits are usually away from the Fermi energy. In our database,
there are 2,689 ICSD entries (i.e., 3.67%) corresponding to this situation. There, the f bands originated from the
La atoms are located at least 1eV above Ey (typically around 2eV). We have highlighted some of these materials in
Appendix H 3.

Many ICSD entries correspond to the same stoichiometric formula and the same space group (SG), leading most of
the time (but not always) to, e.g., the same topological properties at the Fermi level. For this reason the Topological
Quantum Chemistry website defines the notion of unique materials, including all the ICSD entries having the same
stoichiometric formula, SG and topological classification at the Fermi level. This database contains 38,298 such unique
materials. While in some cases, all ICSD entries within a given unique materials have band structures and densities
of states barely distinguishable by eye, they might in general exhibit some subtle differences for these two quantities.
Automated search of flat-band features from the band structure or the density of states should thus be performed on
every ICSD belonging to all unique materials.

2. The flat-band material database

The website Materials Flatband Database website relies on the database provided in Topological Quantum Chem-
istry website. It offers a dedicated search interface to look for materials with flat-band features close to the Fermi
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energy. As discussed above, we have filtered out those that contain any rare-earth elements except La. Moreover, to
search for flat bands or flat bands along some high symmetry lines, we only focus on the DFT calculations performed
without spin-orbit coupling: the band structures and density of states are usually similar with or without spin-orbit
coupling, thus only considering the later simplifies the automated search without introducing any bias. Overall, the
user has access to 55,206 ICSD entries (28,169 unique materials). The three main tools that we provide to search for
flat bands are based on flat segments in the electronic band structure or peaks in the density of states or sublattices.
We will now detail these two former, the later will be discussed in Appendix C 3.

a. Band structure and flat-band segments

For each ICSD entry, we have access to the electronic band structure computed along high symmetry lines and
without spin-orbit coupling. These band structures include all bands up to two times of the number of valence
electrons, thus an equal number of bands above and below the last filled one. The notions of filled and empty are
defined with respect to the number of electrons and the band index. Each band is evaluated along a path specific
to each point group. This path is made of straight lines in the Brillouin zone (BZ) connecting two high symmetry
points. The choice of these straight lines is designed to cover all cases required by band connectivity?>5! while staying
connected with the related works and databases. Each straight line is discretized into 20 equally spaced k points in
the BZ, including the two end high symmetry points. Note that the distance between two consecutive discretized k
points might differ from one straight line to another: we use a regular mesh with the same number (20) of points for
the discretization of each line but the actual distances between two pairs of high symmetry points of the BZ do not
have to be equal.

To automatically search for flat segments in a given band structure of an ICSD, we apply the following procedure:

e We only consider at most the last 2 filled bands and 2 empty bands to focus on features near the Fermi level.
We require that at least one k point with an energy E in the energy window parameterized by Ag such that
|E — Er| < Ap. Ep is the Fermi energy as computed from the VASP self consistent calculation®. If any of the
last 2 filled bands and 2 empty bands does not satisfy this constraint, it is discarded.

o We define a flat segment as a series of L consecutive k points along the path in the BZ, whose bandwidth, i.e.,
the difference between the highest energy and the lowest energy associated to these L points, is lower than some
chosen value w.

e For each band, we test the presence of flat segments starting from every possible discretized k points that define
the path in the BZ. Notice that segments can overlap (see the purple and green boxes of Fig. 4). Denoting Npy
the total number of discretized k points that define the path in the BZ, the number of flat segments Vg is at
most Ngz — L + 1. A score is then defined as the ratio

N

Npz —L+1° (C1)

score =

For example, a perfectly flat band would have a score of 1.

e In addition, we also evaluate Ny, the number of bands that overlap with the energy window defined by |F — Ep| <
Ag. It is used as a proxy to quantify how dense is the band structure in this energy window.

We have applied this procedure to all ICSDs using several discrete values of L (10, 20, 30, 40 and 50), Ag (0.5eV,
1.0eV, 1.5eV and 2.0eV), and w (25meV, 50meV, 75meV, 100meV, 125meV and 150meV). We exemplify the search
procedure in Fig. 4 for ICSD 62555. In Table II, we provide the number of ICSDs hosting flat-band segments for all
values of L and w that we have considered. Statistics is split into different minimum threshold for the best score (as
defined in Eq. (C1) for an ICSD. A score greater than 0 means there is at least one flat-band segment. A score of
1, i.e., the maximum score means that an ICSD has one band out of the (at most) last 2 filled bands and 2 empty
bands, where every sequence of L consecutive k points along the path in the BZ with a bandwidth smaller than w.
We stress that such a score does not imply that the band has a global bandwidth smaller w.

All the above-mentioned parameters can be selected as search criteria on the Materials Flatband Database website.
In addition, a cap on Ny, the number of bands in the energy window, can be set to look for well separated flat-band
segments from other bands. Moreover, the user can require the flat band with the highest score to be topological,
either as part of a topological single set of bands or all the bands up to (and including) the best flat band being
topological (see Ref.? for more details about the difference between these two definitions). The best score as defined
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Figure 4. Example of flat-band segments found in the band structure of CazNCl [ICSD 62555, SG 166 (R3m)] in the space
group 166 (R3m), one of the best flat bands given in Appendix H3. We have set the parameters L = 20, w = 150meV and
Ag = 1eV. The best flat band closest to the Fermi level is highlight in bold blue and has a score of 0.642. The purple, green
and black boxes show three segments satisfying the constraints of the algorithm discussed in Appendix C 2 a.

in Eq. (C1) is used both as a search criterion and to sort the search results. When selecting a given result, the band
having the flat segment closest to the Fermi energy is displayed in bold for convenience (see Fig. 4).

Table II: Statistics about the flat-band segments of all the ICSD entries.
Note that we used the energy window Ag = 0.5eV but the numbers
provided here almost never depend on this parameters. The first column
is the minimal best score (as defined in Eq. (C1)) and the second column
is the minimum segment length L. The other columns are the different
values for the maximum bandwidth w. We provide both the number of
ICSDs hosting such a flat-band segment and the percentage with respect

to the total number of ICSDs that we have considered, namely 55,206.

Min. score| L | w = 25meV | w = 50meV | w = 7bmeV |w = 100meV |w = 125meV |w = 150meV
0.01 1048312 (87.5%) | 52693 (95.5%) | 54160 (98.1%) | 54534 (98.8%) | HDATH2 (99.2%) | HA8T6 (99.4%)
0.01 20(29987 (54.3%) | 38914 (70.5%) |43327 (78.5%) | 46033 (83.4%) | 47939 (86.8%) | 49490 (89.7%)
0.01 30(13610 (24.6%) (22700 (41.1%) 29037 (52.6%) | 33354 (60.4%) | 36537 (66.2%) | 38936 (70.5%)
0.01 40| 7622 (13.8%) [14472 (26.2%) | 19818 (35.9%) | 24146 (43.7%) | 27701 (50.2%) | 30491 (55.2%)
0.01 50| 4712 8.5%) |10179 (18.4%) | 14787 (26.8%)| 18583 (33.7%) | 21508 (39.0%) | 24372 (44.1%)
0.25 1018685 (33.9%) [ 29936 (54.2%) | 36000 (65.2%) | 40178 (72.8%) | 43345 (78.5%) | 45577 (82.6%)
0.25 20| 7223 (13.1%) | 14525 (26.3%) | 20081 (36.4%) | 24794 (44.9%) | 28636 (51.9%) | 31452 (57.0%)
0.25 30| 3787 (6.0%) | 9079 (16.4%) |13775 (24.9%)| 17612 (31.9%) | 20739 (37.6%) | 23681 (42.9%)
0.25 40| 2222 4.0%) | 6160 (11.2%) | 9980 (18.1%) | 13432 (24.3%) | 16390 (20.7%) | 18866 (34.2%)
0.25 50| 1577 (2.0%) | 4815 (8.7%) | 8058 (14.6%) | 11175 (20.2%) | 13989 (25.3%) | 16335 (29.6%)
0.50 10| 8416 (15.2%) | 16617 (30.1%) [22871 (a1.4%)| 27745 (50.3%) | 31376 (56.8%) | 34172 (61.9%)
0.50 20| 2889 (5.2%) | 7691 (13.9%) [12151 (22.0%)| 15940 (28.9%) | 19095 (34.6%) | 22113 (40.1%)
0.50 30| 1569 (2.8%) | 4866 (8.8%) | 8175 (14.8%) | 11433 (20.7%) | 14286 (25.9%) | 16781 (30.4%)
0.50 40| 1099 (2.0%) | 3686 (6.7%) | 6418 (11.6%) | 9195 (16.7%) | 11768 (21.3%) | 14187 (25.7%)
0.50 50| 882 (1.6%) 2989 (5.4%) | D467 (9.9%) | 7952 (14.4%) | 10324 (18.7%) | 12541 (22.7%)
0.75 10| 3415 6.2%) | 8637 (15.7%) | 13323 (24.1%) | 17409 (31.5%) | 20847 (37.8%) | 23861 (43.2%)
0.75 20| 1288 (2.3%) | 4275 (7.7%) | 7345 (13.3%) | 10408 (18.9%) | 13066 (23.7%) | 15519 (28.1%)
0.75 30| 868 (1.6%) 2980 (5.4%) | D434 (9.8%) | 8006 (14.5%) | 10370 (18.8%) | 12612 (22.9%)
0.75 40| 733 (1.3%) 2490 (45%) | 4734 8.6%) | 6965 (12.6%) | 9202 (16.7%) | 11378 (20.6%)
0.75 50| 657 (1.2%) 2250 (a.1%) | 4330 (7.8%) | 6398 (11.6%) | 8548 (15.5%) | 10634 (19.3%)
1.00 10| 895 (1.6%) 3073 (5.6%) | 5526 (10.0%) | 8005 (14.5%) | 10344 (18.7%) | 12638 (22.9%)
1.00 20| 627 (1.1%) 2162 (3.0%) | 4176 (r.6%) | 6234 (11.3%) | 8342 (15.1%) | 10337 (18.7%)
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1.00 30| 587 (1.1%) 1994 .6%) | 3922 (7.1%) | B817 (10.5%) | 7907 (14.3%) | 9873 (17.9%)
1.00 40| 552 (1.0%) 1872 3.4%) | 3752 (6.8%) | DHO8 (10.1%) | 7642 (13.8%) | 9560 (17.3%)
1.00 50| 541 (1.0%) 1813 3.3%) | 3676 (6.7%) | 5463 (9.9%) | 7508 (13.6%) | 9436 (17.1%)

Looking for flat-band segments along the high symmetry lines does not fully take into consideration the 3D struc-
ture of a material, whose bands could be dispersive away from high-symmetry paths (as already mentioned in Ap-
pendix B1). A typical example would be a (quasi-)one dimensional system. Any high symmetry line in the BZ
perpendicular to the dispersive momentum direction of the one dimensional system would appear flat. For that
reason, we also rely on a second indicator: peaks in the density of states.

b. Peaks in the density of states

The density of states (DOS) calculation is part of the processing applied to each ICSD entry displayed in the
Topological Quantum Chemistry website (see Ref.® for in-depth discussion). Similarly with the search for the band
structure flat-band segments, we focus on the DOS computed without spin orbit coupling. Note that we do not search
for peaks in the DOS directly from the PROCAR output of VASP. Rather, we rely on the output of the python
script pydos/pyband which processes the PROCAR files to generate, e.g., the DOS plots on the Topological Quantum
Chemistry website.

To look for peaks in the DOS, we consider the energy range [—5eV,5eV]. We compute the average DOS over this
range; this value sets the minimum value to define a peak. We discretize the DOS with a step of 0.02eV to avoid
spurious peaks from fast variations. We then apply the following algorithm:

1. We look for the largest value among the discretized DOS. It should be larger than the average DOS. The energy
Epeak associated to this largest value sets the DOS peak position.

2. We compute Wpyeax the peak width as its Gaussian width, i.e., the full width at half maximum of the peak.
3. All points of the discretized DOS within the peak width are discarded.

4. All points around the peak width where the DOS continues to decrease away from the maximum are also
discarded (to avoid considering the tails of the peak as other peaks).

5. The procedure is then repeated from the first step until all discretized DOS values have been discarded or are
lower than the average DOS.

This crude algorithm offers a reliable and simple way to find DOS peaks. In Fig. 5, we provide an example of DOS
peak processed information by this procedure.

All ICSD DOSes available on Materials Flatband Database website have been processed with this algorithm. While
not directly accessible, the DOS peak information is used by the search engine when activating “Require a DOS peak
near Ef”. Two search parameters can be tuned: the peak maximum distance to the Fermi level, i.e., the maximal
value for |Epeax — Ep| where Epeax is the peak position and the maximal Gaussian width Weax for the peak closest
to Fermi level. These search parameters can be used as the unique criteria or combined with other criteria such as
the sublattice features or the existence of flat-band segments along the high symmetry lines.

3. Sublattices and database

For all the ICSDs provided in Materials Flatband Database website, we have performed an automated search for
five types of sublattices, namely Kagome, pyrochlore, generic bipartite (with a different number of atoms in the two
subsets), split and Lieb sublattices. This automated search will be detailed in Appendices D and E. The full list of
sublattices for each ICSD are given on their respective webpage on Materials Flatband Database website. Moreover,
the presence of sublattices can be used as a search criterion when looking for flat-band materials.
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Figure 5. Example of DOS peak information based on the DFT calculations for CasNBr [ICSD 153105, SG 166 (R3m)]
in the space group 166 (R3m), one of the best flat bands given in Appendix H3. The most prominent peak is located at
Epeax — Er >~ —0.22eV. The red double arrows indicates the Gaussian width Wyeax =~ 0.22eV of this peak. The dotted line is
the average density of states over the energy range [—5eV, 5eV]. The gray areas indicate the extension of each peak.

Table III: Upper part: Statistics of the ICSD entries in the database
hosting at least one Kagome or Pyrochlore sublattice and an additional
sublattice: Lieb, bipartite or split. In the first row, we give the number
of ICSDs entries for the database (first column), for the list of curated
flat-band materials (second column) and for the best representative flat-
band materials (third column). The second and third rows provide the
number of ICSD entries with a Kagome (second row) or pyrochlore (third
row) for each category (all ICSDs, curated flat-band materials and best
representative flat-band materials). The fourth, fifth, and sixth rows
are the statistics for ICSD with a Kagome sublattice and either a Lieb,
bipartite with different number of atoms on sublattices and split lattices.
An ICSD entry is considered as hosting a given type of lattice if the
algorithms discussed in Section “Automated identification of line-graph
and bipartite sublattices” of the main text have found at least one such
a lattice irrespective of the cutoffs or being a rigorous or approximate
sublattice. The seventh, eighth, and ninth rows are similar to the fourth,
fifth, and sixth rows but for pyrochlore rather than Kagome sublattices.
Lower part: Statistics of the ICSD entries in the database hosting one
type of sublattice. The tenth, eleventh, twelfth and thirteenth rows
give the number of ICSDs hosting only a Kagome, pryrochlore, Lieb
or bipartite sublattice respectively. All percentage are expressed with
respect to the numbers in the second row.

| [[A ICSDs| Curated | Best |

| # 1CSDs [ 55206 | 6338 | 949 |

Koo 6,120 | 1,609 516

g (11.09%) | (26.81%) | (54.37%)
Pyrochlore 1,666 296 v

y (3.02%) | (4.67%) | (8.11%)
. 916 537 135

Kagome and Lieb (1.66%) | (3.47%) | (14.23%)
- 3244 | 1,081 247

Kagome and Bipartite || 5 000y | (17.06%) | (26.03%)
) 1,074 904 228

Kagome and Split (3.58%) | (14.26%) | (24.03%)
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. 0 0 0
Pyrochlore and Lieb (0.00%) | (0.00%) | (0.00%)
. 968 172 16
Pyrochlore and Bipartite (1.75%) | (2.71%) | (1.69%)
. 338 66 10
Pyrochlore and Split (0.61%) | (1.04%) | (1.05%)
Onlv Kazome 2,178 494 2083
y hag (3.95%) | (7.79%) | (21.92%)
6983 124 61
Only Pyrochlore (1.26%) | (1.96%) | (6.43%)
. i 0 0
Only Lieb (0.00%) | (0.00%) | (0.00%)
. 17,258 | 1,873 169
Only Bipartite (31.26%) | (29.55%) | (17.81%)
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For sake of completeness, we now discuss the frequency of appearance for the sublattice types among the 55,206 ICSD
entries in our database. Note that our figures here are based on ICSDs rather than unique materials. Indeed, tiny
differences in the atom positions from one ICSD to another one associated to the same unique material might lead to
threshold effect: a sublattice close to the maximum error bar of the automated search algorithm for one ICSD might be
slightly beyond the error bar for another ICSD. From our survey, we have found that 24,052 ICSDs (43.57%) have at
least one sublattice. A large fraction of the ICSDs, 38.36% (i.e., 21,175 ICSDs), have at least one bipartite sublattice.
For the Kagome sublattices, 6,120 ICSDs (11.09%), the majority are rigorous Kagome sublattices (4,192 ICSDs, 7.59%)
as defined in Appendix D. The approximate Kagome sublattices are found in 2,100 ICSDs (3.80%). Note that an ICSD
can have both a rigorous and an approximate Kagome distinct sublattice. A similar analysis can be performed for the
Lieb sublattices: there are 1,590 ICSDs (2.88%) with Lieb sublattices, including 1,202 ICSDs (2.18%) with rigorous
Lieb sublattices and 438 ICSDs (0.79%) with approximate Lieb sublattices, as defined in Appendix D. Pyrochlore
sublattices have been found in 1,666 ICSDs (3.02%), including 1,541 ICSDs hosting (2.79%) rigorous sublattices and
125 ICSDs hosting (0.23%). Finally, split sublattices were detected in 8,224 ICSDs (14.90%). As mentioned in the
caption of Table I in the main text, an ICSD entry might host more than one type of sublattices. A trivial example is a
pyrochlore sublattice that implies the existence of Kagome sublattices. More interestingly, we provide in Table III the
number of ICSDs hosting either a Kagome or a pyrochlore sublattice and any of the three other types of sublattices
we have considered: Lieb, bipartite and split sublattices. We also provide in this table, the number of ICSDSs hosting
a single type of sublattice. Note that the flat bands in a compound hosting solely a bipartite lattice may only be
understood in the S-matrix formalism.® Additionally, a breakdown of the number of ICSDs per space group that have
a given sublattice type among the 5 types we have searched for is available in Table V.

Table IV: Statistics about ICSD entries with either Kagome, pyrochlore,
bipartite, split or Lieb sublattices. The first column is the space group
number, the second column is the number of ICSDs that have been pro-
cessed per SG. The third (seventh) column provides the number of ICSDs
per SG having at least one rigorous or approximate Kagome (Lieb) sub-
lattice. The fourth, fifth and sixth columns give the number of ICSDs
per SG with at least one pyrochlore, bipartite and split sublattice respec-
tively. Note that we count an ICSD entry as having a bipartite or split
sublattice, if it hosts such a sublattice irrespective of the cutoffs defined
in Appendix E. Note that not all the 2D Lieb-sublattice materials are
labeled as a 3D bipartite/split sublattice in the results of our algorithm
and further discussion can be referred to Appendix E 2.

# ICSDs with | # ICSDs with | # ICSDs with | # ICSDs with | # ICSDs with

G |# ICSDs Kagome pyrochlore bipartite split Lieb
1 221 2 (0.9%) — 104 (a7.1%) 59 (26.7%) —
2 1677 8 (0.5%) — 701 (41.8%) 218 (13.0%) —
3 14 — — 7 (50.0%) 3 (21.4%) —
4 275 — — 122 (14.4%) 43 (15.6%) —
5 182 1 (0.6%) — 91 (50.0%) 37 (20.3%) —
6 38 2 (5.3%) — 13 (34.2%) 6 (15.8%) —
7 141 — — 77 (54.6%) 45 (31.9%) —
8 164 8 (4.9%) — 73 (44.5%) 22 (13.4%) 1 (0.6%)
9 272 3 (1.1%) 1 (0.4%) 145 (53.3%) 44 (16.2%) —
10 38 2 (5.3%) — 13 (34.2%) 4 (10.5%) —
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6 (75.0%)
227 (61.0%)
7 (100%)
33 (40.7%)
6 (46.1%)
24 (40.0%)
23 (53.5%)
52 (43.0%)
21 (26.2%)
8 (72.7%)
52 (64.2%)
52 (83.9%)
1 (50.0%)
2 (28.6%)
46 (40.0%)
37 (80.4%)
3 (11.5%)
3 (13.6%)
164 (48.7%)
21 (72.4%)
54 (37.8%)
162 (35.1%)
98 (35.2%)
150 (67.6%)
84 (39.8%)
1956 (45.4%)
417 (31.9%)
149 i37.7%)
92 (47.9%)
30 (81.1%)
5 (12.5%)
9 (47.4%)
26 (44.1%)
81 (46.5%)
76 (21.4%)
100 (54.6%)
5 (27.8%)
115 (52.0%)
4 (80.0%)

51 (7.5%)
165 (10.8%)
54 (21.9%)
473 (14.0%)
449 (19.8%)
1 (50.0%)
3 (37.5%)
12 (29.3%)
25 (7.7%)
33 (45.8%)
4 (40.0%)
1 (14.3%)
3 (20.0%)
3 (100%)
18 (32.1%)
18 (24.3%)
1 (100%)
9 (10.6%)
1 (16.7%)
13 (5.4%)
2 (16.7%)
70 (18.5%)
10 (35.7%)
3 (37.5%)
94 (25.3%)
2 (28.6%)
19 (23.5%)
1 (7.7%)
8 (13.3%)
20 (46.5%)
29 (24.0%)
5 (6.2%)
5 (45.5%)
42 (51.9%)
50 (s0.7%)
1 (50.0%)
2 (28.6%)
16 (13.9%)
15 (32.6%)
3 (13.6%)
35 (10.4%)
14 (48.3%)
27 (18.9%)
27 (5.9%)
28 (10.1%)
22 (9.9%)
25 (11.8%)
503 (11.7%)
132 (10.1%)
95 (24.1%)
52 (27.1%)
27 (73.0%)
3 (7.5%)
6 (31.6%)
8 (13.6%)
38 (21.8%)
45 (12.7%)
63 (34.4%)
58 (26.2%)
4 (30.0%)

1 (1.4%)

1 (16.7%)

13 (16.1%)

J—

(7.7%)

2 (18.2%)
20 (24.7%)
3 (a.8%)
1 (14.3%)
2 (1.7%)

8 (0.2%)
2 (0.1%)
57 (14.4%)
4 (2.1%)
1 2.7%)

4 (1.8%)
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76
7
78
79
80
81
82
83
84
85
86
87
88
90
91
92
94
95
96
97
98
99
100
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

11

13

18
261

182

143
41
23
25

11
49
22
193
502
521
33
36

271
56
889
55
36
10

76
710
126

17

1772
T
403

73

5 (20.8%)

2 (8.7%)
1 2.0%)

51 (9.8%)

3 (0.3%)

1 (10.0%)

2 (22.2%)

21 (1.2%)

25 (6.2%)

20 (5.0%)

4 (36.4%)

3 (23.1%)
3 (100%)
5 (27.8%)
174 (66.7%)
1 (16.7%)
9 (30.0%)
27 (55.1%)
5 (11.6%)
140 (54.7%)
187 (68.0%)
5 (100%)
8 (100%)
83 (63.4%)
1 (100%)
3 (100%)
11 (20.7%)
3 (42.9%)
158 (86.8%)
32 (86.5%)
5 (41.7%)

2 (50.0%)
1 (100%)
13 (15.5%)
8 (57.1%)
6 (18.2%)
33 (91.7%)
19 (79.2%)
3 (75.0%)
97 (67.8%)
19 (46.3%)
6 (26.1%)
9 (36.0%)
5 (55.6%)
3 (27.3%)
24 (49.0%)
8 (36.4%)
50 (25.9%)
78 (15.5%)
177 (34.0%)
6 (18.2%)
15 (41.7%)
5 (55.6%)
72 (26.6%)
9 (16.1%)
108 (12.2%)
32 (s8.2%)
T (19.4%)
5 (50.0%)
1 (20.0%)
2 (22.2%)
66 (86.8%)
552 (77.8%)
104 (s2.5%)
9 (52.9%)
502 (28.3%)
228 (29.3%)
200 (49.6%)
26 (35.6%)

2 (18.2%)

1 (7.7%)
2 (66.7%)
1 (5.6%)
50 (19.2%)
1 (16.7%)
4 (13.3%)
3 (6.1%)
2 (4.7%)
115 (14.9%)
16 (5.8%)
2 (40.0%)
2 (25.0%)
71 (54.2%)
1 (33.3%)
6 (16.2%)
2 (28.6%)
152 (83.5%)
17 (46.0%)
1 (8.3%)
1 (25.0%)

9 (10.7%)
4 (28.6%)

25 (69.4%)
3 (75.0%)
77 (53.9%)
11 (26.8%)
2 (8.7%)
4 (16.0%)
3 (33.3%)
2 (18.2%)
10 (20.4%)
6 (27.3%)
17 (8.8%)
53 (10.6%)
146 (28.0%)
6 (16.7%)
4 (14.4%)
47 (17.3%)
6 (10.7%)
68 (7.7%)
19 (34.5%)
1 (10.0%)
1 (20.0%)
2 (22.2%)
2 (2.6%)
14 2.0%)
34 (27.0%)
T (41.2%)
406 (22.9%)
145 (18.7%)
15 (3.7%)
16 (21.9%)

45 (24.7%)

119 (22.8%)

8 (3.0%)

3 (0.3%)

2 (0.3%)

338 (19.1%)
40 (5.2%)
2 (0.5%)
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143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
169
173
174
175
176
177
180
181
182
183
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
208
210
211
212
213
214
215

18
31

105
74
740
15
73

269

138
57
221
26

57
291
246

65

73
789

56

1173
845

163
46

312

92
15
48

73
716
227

27
383

63
662

14
362

2643

36
315
37
25

26

235
357
154

29
41
17
93

2 (11.1%)

3 (2.9%)
1 (1.a%)
10 (1.4%)
9 (60.0%)
3 (4.1%)

2 (3.5%)
5 (2.3%)
4 (15.4%)
7 (12.3%)
51 (17.5%)
4 (1.6%)
12 (18.5%)
6 (8.2%)
127 (16.1%)
292 (24.9%)
7 (0.8%)
T (4.3%)
8 (2.6%)
1 1%
1 (1.a%)
89 (12.4%)
10 (4.4%)

1 (0.3%)
374 (56.5%)
13 (92.9%)

3 (0.8%)
681 (25.8%)

6 (24.0%)
2 (33.3%)
8 (100%)
98 (41.7%)

6 (20.7%)
1 (2.4%)

54 (58.1%)

6 (

13 (72.2%)
13 (41.9%)
2 (40.0%)
59 (56.2%)
43 (58.1%)
434 (58.6%)
15 (100%)
57 (78.1%)
3 (75.0%)
194 (72.1%)
109 (79.0%)
25 (43.9%)
116 (52.5%)
21 (s0.8%)
3 (100%)
45 (79.0%)
143 (49.1%)
200 (81.3%)
60 (92.3%)
45 (61.6%)
390 (49.4%)
17 (30.4%)
392 (33.4%)
664 (78.6%)
1 (100%)
115 (70.5%)
17 (37.0%)
1 (50.0%)
145 (46.5%)
3 (100%)
24 (26.1%)
6 (40.0%)
44 (91.7%)
41 (56.2%)
191 (26.7%)
22 (9.7%)
24 (88.9%)
80 (20.9%)
16 (25.4%)
59 (s.9%)
13 (92.9%)
46 (12.7%)
544 (20.6%)
1 (100%)
35 (97.2%)
64 (20.3%)
27 (73.0%)
3 (12.0%)
6 (100%)

6 (75.0%)
126 (53.6%)
62 (17.4%)
131 (85.1%)
1 (100%)
1 (100%)
21 (72.4%)
22 (53.7%)
11 (64.7%)
12 (12.9%)

3 (16.7%)
12 (38.7%)
2 (40.0%)
10 (9.5%)
11 (14.9%)
122 (16.5%)
6 (40.0%)
27 (37.0%)

179 (66.5%)
108 (78.3%)
7 (12.3%)
1 (0.5%)
18 (69.2%)
1 (33.3%)
6 (10.5%)
21 (7.2%)
32 (13.0%)
27 (41.5%)
25 (34.2%)
70 (8.9%)
9 (16.1%)
125 (10.7%)
263 (31.1%)

46 (28.2%)
1 (50.0%)
15 (4.8%)
3 (100%)
20 (21.7%)
6 (40.0%)
25 (52.1%)
9 (12.3%)
18 (2.5%)
1 (0.4%)
11 (a0.7%)
14 (3.7%)
T (11.1%)
25 (3.8%)
6 (42.9%)
15 (a.1%)
172 (6.5%)
1 (100%)
9 (25.0%)
17 (5.4%)
12 (32.4%)
3 (12.0%)
3 (50.0%)

26 (11.1%)
3 (0.8%)
1 0.7%)
1 (100%)
1 (100%)
T (24.1%)
21 (51.2%)

IERTA)

11 (3.8%)

53 (6.3%)
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216 1561 108 (6.9%) 79 (5.1%) 58 (3.7%) 7 (0.5%) —
217 150 37 (24.7%) — 51 (34.0%) 18 (12.0%) —
218 98 — — 85 (86.7%) 81 (82.7%) —
219 13 12 (92.3%) — 12 (92.3%) 1 (7.7%) —
220 117 — — 38 (32.5%) 1 (0.8%) —
221 2271 1344 (59.2%) — 841 (37.0%) 831 (36.6%) 828 (36.5%)
223 451 — — 13 (2.9%) — —
224 41 5 (12.2%) — 36 (s7.8%) 35 (85.4%) —
225 4221 647 (15.3%) 9 (0.2%) 320 (7.6%) 245 (5.8%) 8 (0.2%)
226 57 1 (1.8%) — 1 (1.8%) — —
227 1971 1688 (85.6%) 1535 (77.9%) 1101 (55.9%) 369 (18.7%) —
229 471 14 3.0%) — 19 1.0%) 6 (1.3%) 1 (0.2%)
230 6 — — 1 (16.7%) 1 (16.7%) —
Total| 55206 6120 (11.1%) 1666 (3.0%) 21175 (38.4%) 8224 (14.9%) 1590 (2.9%)
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Appendix D: Automated search for materials with Kagome, pyrochlore or Lieb sublattice

In Appendix C, we have provided statistics about the crystal sublattices found in the materials of Topological
Quantum Chemistry website. These sublattices fall into five classes, namely the Kagome, pyrochlore, bipartite, split
or Lieb sublattices. The two line-graph lattices, Kagome and pyrochlore lattices, and Lieb lattice exhibit flat bands in
their respective band structure only when the related tight-binding Hamiltonian satisfies the following strict condition:
the hopping amplitudes between any two nearest-neighbor sites are non-zero and equal. In real crystalline materials,
equality between two hopping amplitudes can be guaranteed only when they are related by symmetries. Otherwise
such a fine tuning is never achieved exactly. For these reasons, in real crystalline materials, only the Kagome and
pyrochlore lattices among the line-graph lattices can be physically realized. For bipartite and split lattices, the
condition is: the hopping amplitude is zero between any two unconnected sites.

In this appendix, we first analyze the crystal symmetries and the geometrical features of Kagome, pyrochlore and
Lieb lattices. Then, by using their geometrical features, we have designed an algorithm to systematically search for
the rigorous and approximate Kagome, pyrochlore or Lieb sublattices in real materials.

1. Crystal symmetries of Kagome, pyrochlore and Lieb lattices

As shown in Fig. 6(a), the Kagome lattice in 2D consists of the 3¢ Wyckoff position of the wallpaper group p6mm.
Among the 3D space groups, there are three different minimal space groups rigorously compatible with the symmetry
of the Kagome lattice: P3 (SG 147), P6 (SG 168) and 123 (SG 197), of which the Wyckoff positions 3e or 3f, 3c and
6b form a Kagome sublattice, respectively.

Using the group-subgroup relations on the Bilbao Crystallographic Server (BCS) , we have obtained all the space
groups that are super-groups of the three minimal space groups for Kagome lattices. We analyzed the subduction of
the Wyckoff positions from super-groups to the minimal groups. The Wyckoff positions that form a Kagome sublattice
in the super-groups have been obtained and are tabulated in Table V. There, we show all the crystal lattices of the 40
3D space groups that have Kagome sublattices once their corresponding Wyckoff positions provided in this table are
occupied by atoms. Note that in the above subduction of Wyckoff positions, if a Wyckoff position of a super-group
splits into a Wyckoff position that forms a Kagome sublattice and some other types of Wyckoff positions coplanar
to this Kagome sublattice, then the redundant Wyckoff positions spoil the Kagome lattice. Such situation happens,
e.g., with the Wyckoff position 12¢ of Im3m(SG 229). Thus, we have discarded such cases in Table V.

We now turn to the pyrochlore lattice. As shown in Fig. 6(b), a pyrochlore lattice is a 3D lattice. The minimal
space groups hosting a pyrochlore lattice are Fid3 (SG 203) and F4132 (SG 210), of which the Wyckoff positions 16¢
or 16d with site-symmetry group isomorphic to point group symmetry 3m form the pyrochlore lattice. Using the same
method as of the Kagome lattice, we have obtained all the space groups that are super-groups of the two minimal
space groups of the pyrochlore lattice. They are tabulated in Table V, including the corresponding Wyckoff positions
that should be occupied to get a pyrochlore lattice. Note that since pyrochlore lattice is a 3D lattice, only the Wyckoff
positions tabulated in Table V can be occupied. Any other Wyckoff position occupied by the same element will spoil
the exact pyrochlore lattice.

Finally, the Lieb lattice shown in Fig. 6(c), is a 2D lattice associated to the wallpaper group pdmm. It is made
of two different Wyckoff positions, 1la and 2¢. In 3D, the minimal space groups hosting Lieb lattices are P4/m (SG
83), P4s/m (SG 84) and P4/n (SG 85). In Table VI, we tabulate these three minimal space groups and their related
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Figure 6. Crystal structures of Kagome, pyrochlore and Lieb lattices. (a) The Wyckoff position 3¢ of the wallpaper group p6mm
form a Kagome Lattice in 2D. The two equilateral triangles formed by the respective set of sites {1,2,3} and {1,4,5} are related
by a vertical two-fold rotational symmetry centered at the site 1. (b) The Wyckoff position 16¢ in space group Fd3m form a
pyrochlore lattice in 3D. The pyrochlore lattice is formed by the regular tetrahedrons which share vertices with each others.
For example, the two regular tetrahedrons Ty and 77 that formed by the sets of vertices {v1i,v2,v3,va} and {v1,vs,vs, v7},
respectively, share the vertex vi. Moreover, each site of the pyrochlore sublattice is also shared by three Kagome planes. For
example, the triangle formed by the vertices {v1,v2,v3} in Ty is co-planar with the triangle formed by the vertices {v1,vs, ve}
in Ti. There are four equivalent Kagome sublattices related by the point group symmetry (3m) of the pyrochlore lattice. (c)
The Wyckoff positions la and 2c¢ of the wallpaper group p4dmm form a Lieb lattice in 2D. The 2c sites (red) are at the middle
point of their two NN 1a sites (blue). The la sites have four Cy symmetry related 2c sites NNs.

super-groups having Lieb sublattice, providing the related Wyckoff positions. We have also discarded the Wyckoff
positions of any super-group that split into a Wyckoff position that forms a Lieb sublattice and some other types of
Wyckoff positions coplanar to this Lieb sublattice, just like what we have done for the Kagome lattice.

Table V: The Wyckoff positions (WPs) of 3D space groups forming Kagome or pyrochlore sublattice on special Miller plane.
For each case of each SG, the column "WP’ provides the WP which form a Kagome or pyrochlore sublattice when it’s occupied.
The column "W P’ provides all the Wyckoff positions which are defined on the same plane with the Kagome lattice formed
by "WP’. When one (or more than one) of the Wyckoff positions in "W P’ is occupied by the atoms of the same element with
"WP’, the Kagome lattice formed by the Wyckoff position in "WP’ will be spoiled. For each case, the column ’Plane’ provides
the Miller indices of the Kagome sublattice formed by '"WP’. Miller indices are given in the basis of the lattice vector of the
conventional unit-cell (using the standard convention of the Bilbao Crystallographic Server). The column ’Lattice’ indicates the
type of sublattice formed by the corresponding Wyckoff positions. ’K’ and "P’ stand for the Kagome and pyrochlore sublattice,
respectively.

SG WP |WP Plane |Lattice||SG WP |WP Plane |Lattice
147 P3 3e |la [001]|K 147 P3 3f |1b [001]|K
148 R3 9d |3b [001]|K 148 R3 9¢ |3a [001]|K
162 P31m 3f |1la, 2c, 6i [001]|K 162 P31m 3g |1b, 2d, 6j [001]|K
163 P3lc 6g |2b 001]|K 164 P3m1 3e |la, 6g [001]|K
164 P3m1 3f |1b, 6h [001]|K 165 P3cl 6e |2b [001]|K
166 R3m 9d |3b, 18g 001]|K 166 R3m 9¢ |3a, 18f [001]|K
167 R3c 18d |6b 001]|K 168 P6 3¢ |1la, 2b, 6d [001]|K
175 P6/m 3f |1a, 2c, 6j 001]|K 175 P6/m 3g |1b, 2d, 6k [001]|K
175 P6/m 61 |2e, 4h, 121 001]|K 176 P6s/m  |6g |2b [001]|K
177 P622 3f |la, 2c, 6j, 61 [001]|K 177 P622 3g |1b, 2d, 6k, 6m [001]|K
177 P622 6i |2e, 4h, 12n [001]|K 183 P6mm 3¢ |1a, 2b, 6d, 6e, 12f [[0 0 1]|K
184 P6ec 6c |2a, 4b, 12d 001]]K 191 P6/mmm|3f |la, 2c, 65, 61, 12p  |[0 0 1]|K
191 P6/mmm|3g |1b, 2d, 6k, 6m, 12q|[0 0 1]|K 191 P6/mmm|61 |2e, 4h, 12n, 120, 24r|[0 0 1]|K
192 P6/mcc |6f |2a, 4c, 12, 12k |[0 0 1]|K 192 P6/mcc |6g |2b, 4d, 121 [001]]K
192 P6/mcc | 12i |4e, 8h, 24m 00 1]]K 193 P63/mem|6f | 2b, 4d, 12i [001]]K
194 P63/mmc|6g |2a, 12i 00 1]]K 195 P23 3¢ |la 111K
195 P23 3d |1b 111K 197 123 6b |2a 111K
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200 Pm3 3¢ [la 111K 200 Pm3 3d [1b 111K
201 Pn3 6d [2a 111K 202 Fm3 24d [4b 111K
202 Fm3 24d |4a 111K 203 Fd3 16c [16d 111K
203 Fd3 16d | 16¢ 111K 204 Im3 6b |2a 111K
207 P432 3¢ |1a, 12i 111K 207 P432 3d [1b, 12j 111K
208 P4232  |6d |2a 111K 209 F432 24d [4b, 48h 111K
209 F432 24d [4a, 48g 111K 210 F4,32 | 16¢c |16d, 48g 111K
210 F4,32  |16d | 16¢, 48g 111K 211 1432 6b |2a, 24h 111K
215 P43m  |3c |la 111K 215 P43m  |3d |1b 111K
217 I43m 6b |2a 111K 218 P43n 6b |2a 111K
219 Fi3c 24c [8a [111][K 219 Fi3c 24d [8b 111K
221 Pm3m_ |3c |la, 12i [111][K 221 Pm3m_ |3d |1b, 12 111K
222 Pn3n |6b |2a, 24h [111]]K 223 Pm3n |6b |2a 111K
224 Pn3m  |6d |2a 111K 225 Fm3m | 24d |4b, 48i 111K
225 Fm3m  |24d [4a, 48h 111K 226 Fm3c  |24c |8a, 96h 111K
226 Fm3c  |24d[8b [111][K 227 Fd3m | 16¢ |16d, 96h 111K
227 Fd3m  |16d|16¢c, 96h 111K 228 Fd3c 48d [16a 111K
229 Im3m_ |6b |2a, 24h 111K 203 Fd3 16¢ |- - P
203 Fd3 16d |- - P 210 F4,32  |16¢ |- - P
210 F4,32  |16d |- - P 227 Fd3m  |16¢c |- - P
227 Fd3m  |16d |- - p
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Table VI: The Wyckoff positions (WP) of 3D space groups forming Lieb sublattice on special Miller plane. For each case of

each SG, the column '"WP(1la)’ is the WP which forms the '1a’ site of the Lieb lattice in Figure 6(c).

The column "WP(2c)’

provides the list of WPs which form the 2c sites of the Lieb lattice in Figure 6(c). The column "WP(empty)’ provides all the

WPs that are defined on the same plane with the WPs in "WP(1a)’ and "WP(2c)’.

If one (or more than one) of the WP in

"WP(empty)’ is occupied by any atoms, the Lieb lattice will be spoiled. For each case, the Miller indices are always [0 0 1],
given in the basis of the lattice vector of the conventional unit-cell (using the standard convention of the Bilbao Crystallographic

Server).
SG WP(1a) |[WP(2¢c) | WP(empty) SG WP(1a) |[WP(2¢) | WP (empty)
83 P4/m 1lc 2e la, 4j 83 P4/m la 2e 1c, 4j
83 P4/m 1d 2f 1b, 4k 83 P4/m 1b of 1d, 4k
84 P4>/m 2d 2a, 2b |2c, 4j 84 P4y/m 2c 2a, 2b |2d, 4j
84 Pdy/m 2b 2, 2d | 2a, 4j 84 Pdy/m 2a 2, 2d | 2b, 4
85 P4/n 2a 4d 85 P4/n 2b de
87 I4/m 2b 4c 2a, 8h 87 I4/m 2a 4c 2b, 8h
87 I4/m 4d 8f 89 P422 1c e 1a, 4j, 41, 40
89 P422 1a % 1c, 4j, 41, 40 89 P422 1d 2f 1b, 4k, 4m, 4n
89 P422 1b of 1d, 4k, 4m, 4n 93 P4522 2d 2a, 2b | 2c, 4j, 4k, 41, 4m
93 P4522 2 2a, 2b |2d, 4j, 4k, 41, 4m 93 P4,22 2b 2, 2d | 2a, 4j, 4k, 41, 4m
93 P4522 2a 2c, 2d |2b, 4j, 4k, 41, 4m 97 1422 2b 4c 2a, 8g, 8h, 8i
97 1422 2a 4c 2b, 8g, 8h, 8i 111 Pa2m 1d e 1a, 4i, 41
111 P42m 1a % 1d, 4i, 41 111 Pa2m 1c 2f 1b, 4j, 4k
111 Pi2m 1b of 1c, 4j, 4k 112 Pa2c 2d 2a, 2c | 2b, 4g, 4h, 4i, 4]
112 P42¢ 2 2b, 2d  |2a, 4g, 4h, 4i, 4j 112 P42¢ 2b 2a, 2c | 2d, 4g, 4h, 4i, 4]
112 P42¢ 2a 2b, 2d |2c, 4g, 4h, 4i, 4 121 742m 2b 4c 2a, 8f, 8g
121 I42m 2a 4c 2b, 8f, 8g 123 P4/mmm |1c 2f la, 4j, 41, 4n, 8p
123 P4/mmm |la 2f 1c, 4j, 41, 4n, 8p 123 P4/mmm |1d 2e 1b, 4k, 4m, 4o, 8q
123 P4/mmm |1b 2e 1d, 4k, 4m, 4o, 8q 124 P4/mecc  |2d de 2b, 8m
124 P4/mcc  |2b 4e 2d, 8m 124 P4/mecc  |2c 4f 2a, 8j, 8k, 8l
124 P4/mcc |2a 4f 2c, 8j, 8k, 81 125 P4/nbm |2c de 2a, 8i, 8k
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125 P4/nbm |2a 4de 2c, 8i, 8k 125 P4/nbm |2d 4f 2b, 8j, 81

125 P4/nbm |2b 4f 2d, 8j, 81 126 P4/nnc  |2b 4c 2a, 8h, 8i, 8]

126 P4/nnc  |2a 4c 2b, 8h, 8i, 8 126 P4/nnc  |4d 8f

128 P4/mnc |2b 4c 2a, 8h 128 P4/mnc |2a 4c 2b, 8h

129 P4/nmm |2a 4d 8g 129 P4/nmm |2b de 8h

130 P4/ncc 4b 8d 131 P42/mmc |2d 2a, 2b | 2c, 4j, 4k, 41, 4m, 8q
131 P42 /mmc |2¢ 2a, 2b |2d, 4j, 4k, 41, 4m, 8q 131 P42/mmc |2b 2c, 2d | 2a, 4j, 4k, 41, 4m, 8q
131 P42 /mmc |2a 2c, 2d |2b, 4j, 4k, 41, 4m, 8q 132 P42/mem |2¢ 4f 2a, 4i, 4j, 8n

132 P42 /mem |2a af 2c, 4i, 4j, 8n 132 P42 /mem |2d de 2b, 81, 8m

132 P42 /mem |2b 4e 2d, 81, 8m 133 P42/nbc  |4b 8e 4a, 8h, 8i

133 P42 /nbc  |4a 8e 4b, 8h, 8i 134 P42 /nnm |2b 4c 2a, 8i, 8j

134 P42 /nnm |2a 4c 2b, 8i, 8j 134 P42 /nnm |4d 4e, 4f |8k, 81

136 P42/mnm|2b 4c 2a, 4f, 4g, 8i 136 P42/mnm|2a 4c 2b, 4f, 4g, 8i

138 P42 /nem |4a 4c, 4d |8g, 8h 139 I4/mmm |2b 4c 2a, 8h, 8i, 8j, 161
139 I4/mmm |2a 4c 2b, 8h, 8i, 8j, 161 139 I4/mmm |4d 8f 16k

140 I4/mem  |4b 8e 4a, 161, 16j 140 I4/mem  |4a 8e 4b, 16i, 16

195 P23 3c 3d 1a, 6f, 6g, 6h 195 P23 3d 3¢ 1a, 6f, 6g, 6h

195 P23 1a 3d 3¢, 6f, 6g, 6h 195 P23 3¢ 3d 1b, 6g, 6h, 6i

195 P23 3d 3c 1b, 6g, 6h, 61 195 P23 1b 3¢ 3d, 6g, 6h, 6i

197 123 6b 6b 2a, 12d, 12e 200 Pm3 3c 3d la, 6e, 6f, 6g, 12]
200 Pm3 3d 3c la, 6e, 6f, 6g, 12j 200 Pm3 la 3d 3c, 6e, 6f, 6g, 12]
200 Pm3 3c 3d 1b, 6f, 6g, 6h, 12k 200 Pm3 3d 3c 1b, 6f, 6g, 6h, 12k
200 Pm3 1b 3c 3d, 6f, 6g, 6h, 12k 201 Pn3 6d 6d 2a, 12f, 12g

202 Fm3 4b 24d 4a, 24e, 48h 202 Fm3 4a 24d 4b, 24e, 48h

202 Fm3 8¢ 24d 48g 204 I'm3 6b 6b 2a, 12d, 12e, 24g
207 P432 3c 3d la, 6e, 12h, 12i 207 P432 3d 3c la, 6e, 12h, 12i

207 P432 la 3d 3c, 6e, 12h, 12i 207 P432 3c 3d 1b, 6f, 12h, 12j

207 P432 3d 3c 1b, 6f, 12h, 12 207 P432 1b 3¢ 3d, 6f, 12h, 12]

208 P4232  |6d 6d 2a, 6e, 6f, 12h, 121, 12 ||208 P4232  |6e b, 4c |12k, 121

209 F432 4b 24d 4a, 24e, 48g, 48h 209 F432 4a 24d 4b, 24e, 48g, 48h
209 F432 8c 24d 48i 211 1432 6b 6b 2a, 12d, 12e, 24g, 24h
211 1432 12d 8c 24i 215 P43m 3c 3d la, 6f, 12h

215 P43m  |3d 3¢ 1a, 6f, 12h 215 P43m la 3d 3¢, 6f, 12h

215 P43m  |3c 3d 1b, 6g, 12h 215 P43m  |3d 3¢ 1b, 6g, 12h

215 P43m 1b 3¢ 3d, 6g, 12h 217 I43m 6b 6b 2a, 12d, 12e, 24f
218 P43n 6b 6b 2a, 6c, 6d, 12f, 12g, 12h|[219 F43c 24c 24d  |8a, 48f

219 F43c 24d 24c 8a, 48f 219 F43c 8a 24d 24c, 48f

219 F43c 24c 24d 8b, 48¢g 219 F43c 24d 24c 8b, 48¢g

219 Fi3c 8b 24c 24d, 48¢g 221 Pm3m_ |3c 3d la, 6e, 12h, 12i, 24k
221 Pm3m  |3d 3¢ la, 6e, 12h, 12i, 24k ||221 Pm3m  |la 3d 3¢, 6e, 12h, 12i, 24k
221 Pm3m_ |3c 3d 1b, 6f, 12h, 12j, 241 221 Pm3m_ |3d 3¢ 1b, 6f, 12h, 12j, 241
221 Pm3m_ |1b 3¢ 3d, 6f, 12h, 12j, 241 222 Pndn 6b 6b 2a, 12d, 12, 24g, 24h
222 Pn3n 12d  |sc 223 Pm3n___ |6b 6b 2a, 6, 6d, 12f, 12g, 12h, 24k
223 Pm3n 6¢ 6d, 8e |24j 224 Pn3m 6d 6d 2a, 12f, 12g, 24h
224 Pn3m 12f 4b, 4c  |24i, 24j 225 Fm3m 4b 24d 4a, 24e, 48h, 48i, 96j
225 Fm3m 4a 24d 4b, 24e, 48h, 48i, 96j 225 Fm3m 8c 24d 48¢g

226 Fm3c 24c¢ 24d 8b, 48e, 96i 226 Fm3c 24d 24c 8b, 48e, 96i

226 Fm3c 8b 24c¢ 24d, 48e, 96i 226 Fm3c 24c 24d 8a, 48f, 96h

226 Fm3c 24d 24c¢ 8a, 48f, 96h 226 Fm3c 8a 24d 24c, 48f, 96h

228 Fd3c 48d 48d 16a, 96f 229 Im3m 6b 6b 2a, 12d, 12e, 24g, 24h, 48]
229 Im3m 12d 8¢ 48i
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2. Geometrical features of standard Kagome, pyrochlore and Lieb lattices

Using the above symmetry analysis, it is straightforward to systematically filter out the crystalline materials ex-
hibiting rigorous Kagome, pyrochlore or Lieb sublattices by checking the occupied Wyckoff positions. However, in
many of the 3D crystalline materials, there are no rigorous line-graph or Lieb sublattices, only approximate ones.
These approzimate Kagome, pyrochlore or Lieb sublattices are not part of Tables V or VI. Still, they can be obtained
from these rigorous sublattices by weak lattice distortion. When this distortion is weak enough, the lattice might still
hosts (almost) flat bands. As the approxzimate Kagome, pyrochlore and Lieb sublattices do not satisfy the minimal
symmetry groups of the rigorous ones, the only efficient method to identify them is comparing their geometrical
structures with those of the rigorous sublattices. In this subsection, we will analyze the key geometrical features of
the rigorous Kagome, pyrochlore and Lieb lattices, which are schematically shown in Fig. 6. In the next subsection,
we will rely on these features to design numerical algorithms for searching approximate line-graph and Lieb sublattices
in real crystalline materials.

Kagome Lattice The rigorous Kagome lattice in 2D, as shown in Fig. 6(a), is made of three equivalent sites
corresponding to the Wyckoff position 3¢ in one unit cell with wallpaper group p6mm. For convenience, we label the
five sites of 3c as 1, 2, 3, 4 and 5, where the sites 4 and 5 differ from sites 3 and 2, respectively, by a lattice translation.
The 2D point group of 3¢ is 2mm, which includes a vertical two-fold rotational symmetry and two vertical mirror
symmetries. So the two regular triangles formed by sites {1,2,3} and sites {1, 4,5}, respectively, are related by the
two-fold rotational symmetry.

Thus, there are two key geometrical features for the rigorous Kagome lattice in Fig. 6(a):

1. For each site on the 2D lattice, it has only four co-planar nearest neighbor (NN) sites on the same plane.
2. Each site and its four NN sites form two equilateral triangles, which are related by a vertical Cy symmetry.

If a 2D sublattice occupied by the same chemical element of a given material can be characterized by the above two
geometrical features within a certain threshold (as will be discussed in the next subsection), then we label it as an
approximate Kagome sublattice.

Pyrochlore Lattice As shown in Fig. 6(b), the rigorous pyrochlore lattice is a 3D line-graph lattice. Its geometry
has the two following features:

1. The unit cell of the 3D lattice is constructed by five regular tetrahedrons, each two of which share one vertex.
For example, in Fig. 6(b), the regular tetrahedron T formed by the vertices {v1, v, v3,v4} and another regular
tetrahedron T formed by the vertices {v1,vs, v, v7} share the vertex v;.

2. Each of the four triangle surfaces in one tetrahedron is always co-planar with one triangle surface of its NN
tetrahedron and the two co-planar triangles form a Kagome sublattice. For example, the triangle formed by
the vertices {v1,v9,v3} in Ty is co-planar with the triangle formed by the vertices {vy,vs,v6} in T} and these
vertices form a Kagome sublattice. There are four equivalent Kagome sublattices which are related by the point
group symmetry of the pyrochlore lattice (3m).

Thus, for a 3D sublattice which is formed by the same chemical element of a given material, if it can be characterized by
the above two geometrical features within a certain threshold, we consider it as an approximate pyrochlore sublattice.
Lieb lattice The rigorous Lieb lattice is a 2D lattice formed by two non-equivalent atom sites, the blue and red
sites as indicated in Fig. 6(c). The blue sites form a square lattice and the red sites are on the middle of the bonds
between two adjacent blue sites.
Lieb lattice has the following three key geometrical features:

1. It has two non-equivalent atom sites, {A;} and {As}, which are co-planar. Each atom in {A4;} always has two
NN sites, which belong to {As}. Each atom site in {As} always has four NN sites, which belong to {4;}.

2. Each of the atom sites in {A4;} is in the middle of its two NN sites.

3. The four bonds which connect the atom in {As} and its four NN sites are related by a four-fold rotational
symmetry.

A 2D sublattice occupied by one or two different chemical elements of a given material and satisfying the two above
geometrical features within a certain threshold, is labelled as an approximate Lieb sublattice.
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3. Algorithms to search for Kagome, pyrochlore and Lieb sublattices

The symmetry properties and the key geometrical features of rigorous Kagome, pyrochlore and Lieb lattices enable
the high-throughput search for both rigorous and approximate line-graph sublattices in real materials. Using the
key geometrical features as discussed in Appendix D 2, we have designed numerical algorithms to search for Kagome,
pyrochlore and Lieb sublattices from the crystal lattice of real materials. Whether or not the line-graph and Lieb
sublattices also satisfy the symmetry analysis of Appendix D 1, we classify them into rigorous or approximate.

a. Kagome and pyrochlore sublattices

There are four steps to identify a Kagome or pyrochlore sublattice from the crystal lattice of a material.

Step 1 For each material, its crystal structure is parsed from the POSCAR file, which was used in the first-principle
calculations®. The crystal symmetry and the list of occupied Wyckoff letters of the non-equivalent atom sites
are analyzed by the Pymatgen package.

Step 2 By grouping together the atom sites of the same chemical element in one unit cell, the crystal lattice is divided
into several sets. For convenience, a set will be denoted by {A;} where A; denotes a single atom. The two
following steps are applied to each set until we exhaust all possible sublattices.

Step 3 For each atom site in a certain set {A;}, we check if it satisfies the following four criteria sequentially:

C1 The atom site has and only has four co-planar nearest neighbor (NN) or next nearest neighbor (NNN) sites,
which also belong to {4;}, on certain Miller planes. If true, we refer this atom site as a representative site
and obtain the corresponding Miller indices [hk].

C2 By calculating the length of the bonds between the representative atom site and its four NN/NNN sites
and the angles between the four bonds, we check whether the five sites form two regular triangles related
by a vertical Cy symmetry, which is centered at the representative atom site.

C3 Each of the four NN/NNN atom sites also satisfies the first two criteria.
C4 Each atom site in the set {A;} satisfies the criteria C1,C2 and C3 on three different Miller planes.

Step 4 If a set (or part of a set) satisfies the criteria C1, C2 and C3, it is classified as a Kagome sublattice. If it
moreover satisfies C4, it is also tagged as a pyrochlore sublattice.

The flow chart of this algorithm is shown in Fig. 7. Based on this algorithm, we have developed a Python-based
code to identify if the crystal lattice of a material has any Kagome or pyrochlore sublattice. In this code, we rely on
several functions of the Pymatgen package®2. The function Pymatgen.core.structure.get_neighbors is used to get the
neighboring sites of an atom and the function pymatgen.core.structure.get_angle is used to calculate the angle between
two bonds. The Miller indices are obtained using the function pymatgen.core.lattice.get_miller_index_from_coords.
Our algorithm requires a set of threshold parameters to distinguish a regular triangle. More precisely, the threshold
is set to £20% of the NN/NNN bonds’ length when identifying two equivalent bonds. A threshold of +2° is applied
to discriminate two identical angles.

b. Lieb sublattice

We apply a five-step process to identify a Lieb sublattice from a 3D crystal lattice of material.

Step 1 For each material, its crystal structure is parsed from the POSCAR file, which was used in the first-principle
calculations®. The crystal symmetry and the list of Wyckoff letters of the non-equivalent atom sites are analyzed
by the Pymatgen package.

Step 2 We obtain all the NN sites for each atom site in the lattice.

Step 3 We select all the atom sites that have only two NN sites of identical element and are at the equal distance of
its NN sites. Such atom sites are referred as 'middle sites’ and labeled as A;. The NN sites of A; are labeled as
As.

Step 4 For each of the 'middle sites’ obtained in Step 3, we check sequentially the following four criteria:
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Figure 7. The flow chart of the Kagome or pyrochlore sublattice identification from a 3D crystal lattice. Starting from the
crystal structure of material provided as a POSCAR file, the crystal symmetry and the Wyckoff positions of each distinct
element are analyzed by the Pymatgen package. For each sublattice, the criteria C1, C2 and C3 are applied to identify if the
sublattice is a Kagome plane. If at this stage, a 2D Kagome sublattice has been identified, the criterion C4 is applied to test
if the crystal structure also hosts a 3D pyrochlore sublattice.

C1 For a given 'middle site’ Ay, each of its two NN sites Ao has and only has four NN sites, which are co-planar
on certain Miller planes and are also labeled as A; in Step 3.

C2 The four NNs of A, are of identical element. And the four bonds connecting A, and its four NN sites are
of equal length and the angles between any two neighbor bonds equals to 90°.

C3 Both of the two NN sites A5 of a 'middle site’ A; satisfy the criterion C2 on the same plane.
C4 All the 'middle sites’ on the same plane satisfy simultaneously criteria C1, C2 and C3.

Step 5 If there is a 2D sublattice, of which the atom sites satisfy the criteria C1 to C4 in step 4, it is classified as a
Lieb lattice and the Miller indices of the Lieb sublattice are recorded.

The algorithm flow chart is provided in Fig. 8. We have implemented this algorithm in a Python-based code. It
detects if the crystal lattice of a material has a Lieb sublattice. Our code uses a set of threshold parameters to identify
whether two bonds are equal or an angle matches the expected value: a threshold is set to +20% of the NN bonds’
length to identify two equivalent bonds and a threshold of +10° is applied to discriminate two identical angles. In
real crystalline materials in the Materials Flatband Database website, Lieb sublattices tend to be spoiled by lattice
distortion. In this section, a larger threshold is used to identify an approximate Lieb lattice.

c. Rigorous and approrimate sublattices

As discussed in Appendix D 1, rigorous sublattices can be identified from the space group and the corresponding
occupied Wyckoff positions in the Table V or VI. Although these two features are analyzed for each crystal structure
in the database using Pymatgen package®%4, they are not enough to confirm that a given material hosts a rigorous
sublattice. Indeed, the sublattice might be spoiled by the presence of other in-plane atoms of the same element on
(or close to) this sublattice. For example, in SG 147 (P3), the Kagome sublattice formed by the Wyckoff position 3e
with atom A occupied will be spoiled by the Wyckoff position 1a if 1la is also occupied by the identical atom. Note
that the site of la is exactly on the Kagome plane formed by 3e. The two algorithms described in Appendix D 3(a),
were designed to detect such situations. Indeed in the geometric method algorithm described above, such cases are
discarded when applying criterion C1. Note that if the sublattice has as a nearest neighbor other atoms of different
type, the flat bands emerging from the sublattice are usually preserved. For example, Co3SnySe [ICSD 5435, SG 166
(R3m)], the Sn atoms sit at the center of the Co Kagome sublattice hexagons. Still flat bands are observed in the
band structure (shown in Fig. 9a). Conversely, PtoHgSes [ICSD 185808, SG 164 (P3m1)] has a Kagome lattice made
of Pt atoms at Wyckoff positions 3e. But the Pt atoms at Wyckoff positions la spoils the Kagome sublattice and
the band structure (shown in Fig. 9b) does not exhibit any flat band. Rather than discarding cases where atoms of a
different type are nearest neighbors, we have added on the Materials Flatband Database website for each sublattice
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Figure 8. The flow chart of the Lieb sublattice identification from a 3D crystal lattice. Starting from the crystal structure of
materials provided as a POSCAR file, the crystal symmetry and the Wyckoff positions of each distinct element are analyzed
by the Pymatgen package. The second step identifies the nearest neighbor(NN) sites of each atom. If an atom is at the middle
of its two NN sites, it is referred to as the 'middle-site’ (Step 3). Then at Step 4, the criteria from C1 to C4 are applied to
check if the middle sites and their NN sites form a Lieb sublattice.

description, the location and type of any additional nearest neighbor atoms, (see for example the Kagome sublattice
description for Co3SnySs).
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Figure 9. (a) Band structure of CosSn2S2 [ICSD 5435, SG 166 (R3m
164 (P3m1)).
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]. (b) Band structure of PtoHgSes [ICSD 185808, SG

For that reason, a material is tagged as having a rigorous Kagome, pyrochlore or Lieb sublattice if, within its space
group, its occupied Wyckoff positions belong to the corresponding set of Wyckoff positions in the Table V or VI and
if the material successfully passes the corresponding test set by our algorithms. If a material does not satisfy the
symmetry features of Appendix D1 but still successfully passes the corresponding test set by our algorithms, then
the material is tagged as having an approrimate Kagome, pyrochlore or Lieb sublattice.

Among the 55,206 ISCD entries that we have considered, 4,192 ICSDs (7.59%) host at least one rigorous Kagome sub-
lattice, while 2,100 ICSDs (3.80%) host at least one approximate Kagome sublattice. Similarly, we found 1,541 ICSDs
(2.79%) with at least one rigorous pyrochlore sublattice, 125 ICSDs (0.23%) with at least one approximate pyrochlore
sublattice, 1,202 ICSDs (2.18%) with at least one rigorous Lieb sublattice, 438 ICSDs (0.79%) with at least one
approximate Lieb sublattice. Note that an entry might have both a rigorous and an approximate sublattices.

Appendix E: Automated search for materials with bipartite or split sublattices

Beyond the line-graph lattices, i.e., Kagome and pyrochlore lattices, and the Lieb lattice that were introduced in
Appendix D, split and bipartite lattices could also host exactly flat bands®. Recently, these two types of lattices were
shown to host topologically non-trivial bands?®, which indicates that the the Wannier states cannot be localized.


https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=5435
https://www.topologicalquantumchemistry.com/#/detail/5435
https://www.topologicalquantumchemistry.com/#/detail/185808
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39

A bipartite lattice is a lattice such that all its sites can be divided into two sublattices, L and L. Hopping bonds
only exist in between sites in L and sites in L, but do not exist within sites of the same sublattice. Considering
the translational symmetry of crystalline materials in 3D, the graph formed by the sites in L and L and the bonds
connecting them can be either mathematically connected in at least one dimension or disconnected in all the di-
mensions. If the graph of a bipartite sublattice is disconnected, we refer to it as a disconnected bipartite sublattice.
For example, the three green atoms in Figure 13(a) is typically a group of isolated atoms in the crystal lattice and
hence they form a disconnected bipartite sublattice. Otherwise, when the graph of a bipartite sublattice is connected
in at least one dimension, we refer it to as the connected bipartite sublattice. For example, a collection of the one
dimensional bipartite chains is considered as a connected bipartite sublattice. In this work, we mainly focus on the
bipartite lattice with connected graph and refer the bipartite lattice with disconnected graph as a molecular lattice.
A molecular lattice also hosts flat bands but they are in the atomic limit and is thus disregarded as discussed in
Appendix B1. A split lattice is a special case of bipartite lattice: each site 7 in sublattice L has the same hopping
term to its two (and exactly two) connected sites in sublattice L. For example, the Lieb lattice shown in Fig. 6(c) is
a two dimensional case of both a bipartite lattice and a split lattice. The red sites correspond to the sublattice L and
the sublattice L is made of the blue sites. In the Lieb lattice, bonds only connect the blue sites in L to the red sites
in L, and each site in L is at the center of its two connected neighbors.

The flat bands that exist in bipartite or split lattice can be explained with the S-matrix method®. In this appendix,
we provide a brief introduction to the S-matrix method that we will use in Appendix F. More details about this
method can be found in Ref.®. We then detail a numerical algorithm based on geometrical features that allows for
a systematic search for crystal structures with bipartite or split sublattices among the stoichiometric materials in
Topological Quantum Chemistry website.

1. S-matrix method

Given a bipartite lattice with its two sublattices labeled as L and L, we assume the number of orbitals per unit
cell in L (denoted |L|) is always larger than that in L (denoted |L|) , i.e., |L|>|L|. Since hopping terms only occur
between sites of L and L, the tight binding Hamiltonian can be expressed in momentum space using the S-matrix as

_( 0 stk
H(k)( st o ) (1)

where S(k) is a matrix with dimension |L| x |L| and k is the momentum in the Brillouin zone. Thus, the square
T(k) 0

0 T(k
T(k) = S(k)ST(k). Both the matrices T'((k) and T'(k) are positive semidefinite. As shown in the example in the end
of this subsection, T and T serve as the effective Hamiltonians of L and L (after a rescale of energy), respectively, if
L and L have different on-site energies.

of the eigenvalues of H (k) are given by the eigenvalues of (H(k))* = < ) ), where T'(k) = St(k)S(k),

We first prove that T'(k) and T(k) have the same positive eigenvalues with identical multiplicities. For any
eigenstate of T'(k), ¢ = ¢(k), that satisfies T'(k)¢ = E¢ and E > 0, we can construct ¢ = S(k)¢. Then
we have T'(k)p = S(k)ST(k)S(k)¢p = S(k)E¢ = ES(k)¢ = E¢, meaning ¢ is an eigenstate of T'(k) with the
same eigenvalue E. Considering two eigenstates of T satistying T'(k)¢; = E;¢; and T'(k)¢; = E;¢;, we have
< Gilp; >=< ¢i|ST(k)S(k)|¢; >=< ¢:i|T(k)|p; >= E; < ¢il¢; > ;. Thus T(k) and T'(k) have identical
positive eigenvalues, including their multiplicities. From this property, we deduce that T'(k) and T'(k) lead to the
same dispersive bands in the spectrum of H(k). Moreover it results in a set of perfectly flat bands at £ = 0 with
degeneracy D = |L| + ’E’ — 2 x rank (S(k)). (As a special case, if S(k)ST(k) has full rank, there are |L| — ‘E’ flat
bands in the spectrum of both H (k) and T'(k).)

As an example, we consider a two dimensional bipartite lattice formed by s orbitals at the Kagome sublattice
and the honeycomb sublattice, as shown in Fig. 10(a). We refer to the honeycomb sublattice as L and the Kagome
sublattice as L. Only hopping terms between nearest neighbors are taken into account and all of them are assumed
to have the same amplitude. The lattice vectors a;(i = 1,2) are shown in Fig. 10(a). In this basis and focusing on

the unit cell, the atoms in L are located at (1,2), (2,1) and the atoms in L are at (3,0), (3, 3), (0, ). We can write
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Figure 10. (a) An example of bipartite lattice consists of honeycomb lattice (L sublattice in blue) and Kagome lattice (L
sublattice in red). (b) Band structure of Hamiltonian H, 4; in Eq. (E3) without any on-site energy, i.e., Ap = Ap = 0. (c)
Band structure of Hamiltonian H; 7 in Eq. (E3) and Ar =0, Aj = |t|. (d) The band structure of the effective Hamiltonian
Hp in Eq. (E7) and A =0, A; = |t|.

the explicit form of the S matrix as

1 1 eh
Stk)y=t{ . E2
(k) <6m211>, (B2)
with t being the strength of the nearest neighbor coupling. In the absence of on-site energy, this model is just the
split graph lattice of the honeycomb lattice. The Hamiltonian can then be built using Eq. (E1) and the corresponding
band structure is shown in Fig. 10(b).

As shown in, e.g. Ref.%, flat bands in line-graph lattices might also be understood within the S-matrix formalism.
For pedagogical purposes, we solely focus on the Kagome lattice which is the line-graph lattice of the honeycomb
lattice. Starting from the previous example, we further add the on-site energies A; and Ay, on the sublattices L and

L. Then the total Hamiltonian of the bipartite lattice L & L reads

A; Toyo  ST(k)
H, (k)= L E3
LEBL( ) < S(k) AL . H3><3 ( )
A typical example of band structure associated to this Hamiltonian is shown in Fig. 10(c). Moreover, one has
St(k)S(k) 0
(HLQBE(k) - AE ']I5><5) (HL@E("’) —Ar - ]I5><5) = ( 0 S(k)ST(k:) . (E4)

We assume the eigenvalues of STS are ;(i = 1,2). Then, the cigenvalues of H, . ; are given by e? — (AL + Aj)e +
ALA; — X =0,

(Ap+Ap) £\ /(AL - A7) +ax,
5 .

E =

(E5)

Based on Eq. (E5), when Ay, # Aj, we can derive the individual effective Hamiltonian for either L or L by applying
the second-order perturbation theory as

Hi (k)= Ap = S'(k)S(k) /(AL — Ap), (E6)
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and
Hy(k) = A + S(k)S' (k) /(AL — Ap), (ET)

respectively. Hence, the band structures of Hy, and H; are given by the spectra of T'(k) and T'(k) (after a rescaling
of energy), respectively. As shown in Fig. 10(d), there is one flat band of degeneracy D = |L| — rank(S(k)) = 1 at
Ay in the band structure of Hy. The effective Hamiltonian for the sublattice L of Eq. (E7) is nothing else than the
Kagome tight binding Hamiltonian, with the nearest coupling t*/(Ar — A;) and on-site energy Az. Thus we have
explained the flat band in the Kagome lattice through the S-matrix formalism.

2. Algorithms to search for bipartite and split sublattices in crystalline materials

(@) (b)

fa
N\

Figure 11. (a) The crystal structure of CaFeO3s [ICSD 92330, SG 62 (Pnma)], where Fe, O are represented by the yellow, red
balls and the Ca atoms are ignored. In this material, O and Fe form the sublattices L and L respectively, of a bipartite lattice
and the number of O and Fe atoms are different: |L| = 3 and |L| = 1. (b)The crystal structure of C1203RusSes [ICSD 92913,
SG 217 (I143m)], where the Ru, Se, C and O atoms are represented by the grey, green, brown and red balls, respectively. In
this material, Ru, C and O form a molecular-cluster which results in the flat atomic bands. The molecular lattices like this one
are excluded by the algorithm we have developed. (c)The crystal structure of a 2 x 2 x 1 supercell of CdZn,KB2OgF [ICSD
248025, SG 163 (P31c)], where Cd, Zn, K, F, B and O are represented by the purple, grey, blue, white, green and red balls,
respectively. In this material, there are two connected subsets along the z direction. Each connected subset is a bipartite lattice
with different number of atoms in its two sublattices. ' and O atoms form the L sublattice and B and Zn atoms form the L
sublattice (|L| = 7 and |L| = 4).

In most cases, bipartite sublattices in a crystalline material are not exact if all of the possible hopping terms are
considered. There usually exist hoppings between sites of the same sublattice. Nevertheless, a bipartite sublattice
dressed by some additional small enough hopping terms could give rise to almost flat bands. For a systematic search
of bipartite and split lattices, we solely rely on the geometric distance between two atoms to infer the hopping term
amplitude between them. We can then ignore hopping terms which are likely to be small, and identify compounds
that have connected bipartite sublattices.

Our algorithm requires a cutoff for the hopping distance above which we assume two atoms are not connected by
a hopping term. We base this cutoff on the shortest bond in a crystal structure we want to analyze. Thus for a
crystalline material, the first step is to set the cutoff of the hopping distance. In practice, we set the cutoff of the
hopping distance 7 using the following formula:

T = Amax(d, ), (E8)
where d is the length of the shortest bond in the lattice. To avoid the cases where d would be too small and thus

excluding some non-negligible hopping terms, we also set the lower bound of d as z. A (> 1) is a multiplicative
coefficient to define the cutoff based on the distance max(d,z). For this article and on the Materials Flatband


https://www.topologicalquantumchemistry.com/#/detail/92330
https://www.topologicalquantumchemistry.com/#/detail/92913
https://www.topologicalquantumchemistry.com/#/detail/248025
https://www.topologicalquantumchemistry.com/#/detail/248025
https://www.topologicalquantumchemistry.fr/flatbands

42

Database website, we have considered the values A = 1.2,1.5 and 1.7 and z = 1.5,1.8,2.1,2.4 and 2.7A.

For example in the material CaFeO3[ICSD 92330, SG 62 (Pnma)] shown in Fig. 11(a), by setting the parameters
A =1.2and z = 1.5A, the shortest bond is the Fe — O bond and d = 1.91A. The hopping distance between Ca and Fe
or O are larger than the cutoff 7 = 1.2d = 2.29A. Hence, Ca atoms are ignored. The bonds lower than 7 are assumed
to be always connected, thus Fe and O form a bipartite sublattice. Indeed, the Fe atoms form the sublattice L and
the O atoms form the sublattice L. The difference of the atom number between L and L is 2.

We now describe the algorithm (see its flow chart in Fig. 14) that we have designed to identify a bipartite sublattice
from a crystalline material:

Step 1 We find the shortest bond in the 3D crystal lattice and refer its length as d. Then, the cutoff of the hopping
distance is set as 7 = Amax(d, x) using the two external parameters x and .

Step 2 For each pair of atoms, if the distance between them is smaller than the cutoff 7, we assume the hopping between
them is nonzero and we label one as the neighbor of the other one. Otherwise, we consider there is no hopping
between them.

Step 3 An atom that has less than two neighbors is considered as a part of a molecular-like cluster, which could
contribute to trivial flat atomic bands. We discard such atoms. By repeating this procedure and as shown in
Fig. 13, in the end a molecular-like cluster is either deleted (if it was fully disconnected from any other atom)
or reduced to a single atom (if the molecular-like cluster was attached to a set of connected atoms via a single
atom).

C1 After Step 3, if all the atoms are deleted in the unit cell, there is no bipartite sublattice. Otherwise, the following
steps are applied to the remaining atoms.

Step 4 For the set of atoms that are not deleted in Step 3, they can always be divided into several connected subsets,
where the hopping term is non-zero between two neighbors within the same subset and is zero between any two
atoms in different subsets.Using the results we obtained in Step 2, we can get all the connected subsets. For
each connected subset, we apply the following steps.

Step 5 To check if a connected subset B is a bipartite sublattice or not, we first define two temporary sets, L and L,
and a source set S. Then, we choose randomly an atom from B and distribute it to S. We iterate over the
following Step 6 and Step 7 to populate L and L with the atoms in B.

Step 6 From the connected subset B, we take all the atoms, which are not in L or L but are neighbors of the atoms in
S, as the (new) target set T. We distribute all the atoms in S to L and all the atoms in T to L. Then we check

if L and L satisfy the following two criteria:

C2 Any atom in L (or E) is not the neighbor of any other atoms in the same sublattice; Otherwise, the connected
subset B is not a bipartite lattice and we go back to Step 5, moving to the next connected subset.

(3 If all the atoms in the connected subset B have been distributed into either L or L then we go to C4; otherwise,
we go to Step 7.

Step 7 We take all the atoms, which are not in L or L but are the neighbors of the atoms in T', as the new source set
S. Then we empty the target set T and repeat Step 6.

C4 If the numbers of atoms in L and L are nonzero and different, the connected subset B is tagged as a bipartite
lattice with different numbers of atoms in its two sublattices and we go to C5.

C5 For the bipartite lattice with two sublattices L and L (up to a relabelling, we can always assume L > f/), we
further check if it is a split lattice. If any atom in L has exactly two neighbors in L, and is at equal distance
to its two neighbors, the bipartite lattice is also a split lattice. For this step, our algorithm uses a threshold
corresponding to £20% of the length of the shorter bond to test if two distances are identical.

To illustrate how our algorithm works for the bipartite lattice with different number of atoms on sublattices, we
apply it to an example of the material CdZn,KB2OgF [ICSD 248025, SG 163 (P31c)] whose crystal structure is shown
in both Fig. 11(c) and Fig. 12(a).

Step 1 In the first step, we identify that the bond between O (red atoms in Figure 12(a)) and B (green atoms in
Figure 12(a)) is the shortest bond in CdZnyKByOgF. As the length of this shortest bond is 1.38A and less than
1.5A, we set the cutoff of the hopping distance as 7 = 1.5 x 1.5 = 2.25A.
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Figure 12. (a)The crystal structure of a unit cell of CdZnaKB2OgF [ICSD 248025, SG 163 (P31c)], where Cd, Zn, K, F, B
and O are represented by the purple, grey, blue, white, green and red balls, respectively. Only the bonds whose lengths are
smaller than the cutoff 7 = 2.25A4 that is considered in Step 2 are shown. (b) The lattice structure after Step 3, all the Cd and
K atoms are deleted and all the Zn atoms, B atoms, O atoms and F atoms are left. (c¢) In Step 3, we identify two connected
subsets which are separated by the purple plane. In the explanation of our algorithm for this material we consider the subset
above the purple plane first.

Step 2 Then, we discard the bonds of length larger than 7 and only assume the bonds of length smaller than 7 to
have nonzero hopping amplitude. For example, by ignoring the bonds with zero hopping amplitude, the crystal
structure of CdZnyKBoOgF is plotted in Fig. 12(a), where the length of each plotted bond is less than the cutoff
7 =2.25A.

Step 3 If an atom has no, or only one, bond left, we delete it from the lattice. In the case of CdZnyKB5OgF, all of the
Cd atoms (the purple atoms in Figure 12(a)) and K atoms (the blue atoms in Figure 12(a)) have no bond left.
Thus, they are removed from the lattice. And the lattice structure after this step is shown in Figure 12(b).

C1 As shown in Figure 12(b), following Step 3, all the Zn atoms (the grey atoms in Figure 12(a)), B atoms, O
atoms and F atoms (the white atom in Figure 12(a)) are left in the unit cell, so continue to Step 4.

Step 4 Using the results obtained in Step 2, (i.e., which hoppings considered in Figure 12(b)), we find two connected
subsets, which are separated by the [0 0 1] Miller plane at z = 0.5¢ (where ¢ is the lattice constant along z
direction) in the lattice, as shown in Figure 12(c).

Step 5 For both of the connected subsets in Figure 12(c), we check whether they are bipartite sublattice separately.
Now, we take the one above the purple plane in Figure 12(c) as an example. For convenience, we name this
connected subset as B. Considering the double counting problem of the O atoms at the unit cell’s boundary,
there are six O atoms, one I atom, two Zn atoms and two B atoms in B. We first define two temporary sets, L
and L, and a source set S. Then, we choose randomly an atom from B and distribute it to S. Here, we choose
one F atom from B.

Step 6 From the connected subset B, we take the two Zn atoms, which are neighbors of the F atom in S, as the target
set T. We distribute all the atoms in S (i.e., one F atom) to L and all the atoms in T (i.e., two Zn atoms) to

L. Then we check if L and L satisfy the C2 and C3.

C2 As obtained in Step 2, the two Zn atoms in L are not neighbors to each other and there is only one F atom in
L. Thus C2 is satisfied.

C3 In the connected subset B, there still are six O and two B atoms left to be distributed, so C3 is not satisfied
and we proceed to Step 7.

Step 7 We take the neighbors of the two Zn atoms in T, i.e., the six O atoms, as the new source set S. Then we empty
the target set T and repeat Step 6.
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Step 6 From the connected subset B, we take the neighbors of the six O atoms of S, i.e., the two B atoms which are
not in L or L, as the new target set T. We distribute all the atoms in S (i.e., the six O atoms) to L and all the
atoms in T (i.e., two B atoms) to L. Then we check if L and L satisfy C2 and C3.

(2 As obtained in Step 2, the two Zn and the two B atoms in L are not neighbors to each other. The six O and
the F atom in L are not neighbors to each other. So C2 is satisfied.

(3 All the atoms in B have been distributed to either L or L. So C3 is satisfied and we move to C4.

C4 The number of atoms in L is 7 which includes six O atoms and one F atom, while the number of atoms in L is
4 which includes two Zn atoms and two B atoms. So C4 is satisfied and the connected subset B is a bipartite
lattice with different numbers of atoms in its two sublattices. Then, we check the criteria in C5.

C5 We further check if this subset is a split lattice. Since none of the atoms in L are at equal distance to their two
neighbors in L up to our threshold, the bipartite lattice is not a split lattice.

Stepb All the above steps are repeated for the lower connected subset as obtained in Step 4.

Within the above algorithm, we found that the subset B is a bipartite lattice with sublattice L and L. L includes
six O atoms and one F atom while L includes two Zn atoms and two B atoms.

(a) (b) (©)

L0000  —O0—"0—0—-0-—"0—-  —O—10—~0—0——"0—

(d) (e) ()
% —> —>
AO—O—E—O—Of —O0——0—"—@—10—"0—
Figure 13. Two of the possible cases when removing a molecular cluster. (a)-(c) The molecular cluster is made of the three
green sites and is completely detached from the the fully connected sites (white circles). Acting with Step 3 once, we remove
two out of the three green sites. Applying Step 3 a second time, we completely get rid of the molecular cluster. (d)-(f) The

molecular cluster is made of the two green sites and one red site belonging to fully connected sites. Repetitively acting on the
molecular cluster using Step 3, we end up with a single site of the molecular cluster (in red).

To illustrate how the molecular lattices are excluded, we consider the example C1203RusSey [ICSD 92913, SG 217
(I43m)], whose crystal structure is shown in Fig. 11(b). Applying our algorithm to this material leads to the following
sequence:

Step 1 In the first step, we identify that the bond between C atoms (brown atoms in Figure 11(b)) and O atoms (red
atoms in Figure 11(b)) is the shortest bond in C;203Ru4Ses. As the length of this shortest bond is smaller than
1.5A, we set the cutoff of the hopping distance as 7 = A1.5A.

Step 2 Then, we discard the bonds of length larger than 7 and only the bonds of length smaller than 7 are assumed
to have nonzero hopping. For example, by ignoring the bonds with zero hopping, the crystal structure of
C1203RuySey is plotted in Fig. 11(b) for 7 = 1.5 x 1.5 = 2.25A, where the length of each plotted bond is less
than the cutoff 7 = 2.25A.

Step 3 If an atom has no or only one bond left, we delete it from the lattice. In the case of C1203Ru4Sey, all of the
Se atoms (green atoms in Figure 11(b)) have no bond left and every O atom has only one bond. Thus, both of
them are removed from the lattice. Then, each of the left C atoms (brown atoms in Figure 11(b)) only has one
bond and should be removed. After that, the Ru atoms (grey atoms in Figure 11(b)) get isolated and hence
are also removed. Finally, all the atoms are removed from the lattice and this material does not belong to a
connected bipartite lattice.
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T0C/ICSD
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Crystal Str. Find NNs Find non-zero Discard

SG, Wyck. pos. and cutoff hopping molecular clusters
Pymatgen

Step 5 Step 4
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connected subset subsets
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Prepare ‘source set’ Find new
and ‘target set’ ‘source set’

No
Yes Yes Bipartite lattice with
different numbers of
atoms in its two sublattices

Yes

Split lattice

Figure 14. The flow chart of the algorithm identifying bipartite sublattices from a 3D crystal lattice. Starting from the crystal
structure of a material given by its POSCAR file, we use the Pymatgen package to analyze the crystal symmetry and the
Wyckoff positions of each distinct element. Step 1 is applied to identify the nearest neighbor(NN) sites of each atom and set
the cutoff of the hopping distance. In Step 2, if the hopping distance is within the cutoff, the hopping amplitude is set to
non-zero; otherwise, the hopping amplitude is set to zero; In Step 3, the molecular-like clusters are removed and we exit the
algorithm through C1 if there has no atom left. In Step 4, for the set of atoms that are not removed in Step 3, they are divided
into several connected subsets, where the hopping amplitude is non-zero between two neighbors within the same subset and is
zero between any two atoms in different connected subsets. The Steps 5, 6 and 7 and the criteria C2 and C3 are applied to each
connected subset to identify the bipartite sublattice based on the neighbors of each atom as extracted in Step 2. The criteria
C4 is applied to check whether the numbers of the atoms in the two sublattices L and L are different. If a bipartite lattice is
detected, an additional test based on the criteria C5 is performed to check if the bipartite lattice is also a split lattice.

In this work, we applied our algorithm using different values for the cutoff parameters A and z in Eq. (E8). As
we mentioned above, we adopted the values of A to be 1.2, 1.5 and 1.7 and the values of x to be 1.5, 1.8, 2.1, 2.4
and 2.7A. We have scanned the materials available in the database of Appendix C to search for bipartite sublattices
potentially leading to flat bands, i.e., |L| # |L| and split sublattices. The individual results are available on the
Materials Flatband Database website. The bipartite sublattice statistics for each setting are provided in Table VII.

Table VII: Statistics for the ICSD entries with either bipartite or split sublattices with respect to the lower bound of d and the
multiplicative factor A that define the distance cutoff in Eq. (E8). The first and second columns are the values of  and A. The
third column is the number of ICSD entries hosting at least one bipartite sublattice and the fourth column is the number of
ICSD entries hosting at least one split sublattice among the bipartite sublattices. All percentages are computed with respect
to the total number of ICSD entries that have been considered (55,206 ICSDs).

- d # ICSDs with | # ICSDs with
bipartite split

z=15AN=12] 15662 (2s.4%) 7811 (14.2%)
z=15A|A=15| 6011 (10.0%) 1235 (2.2%)
z=15AN=1.7| 217 (0.4% 31 (0.1%)
z=18A|N=12] 18459 @s.ax%) 7282 (13.2%)
z=18A[N=15| 1879 .an) 296 (0.5%)
z=18A|N=17 64 (0.1%) 6 (0.0%)
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z=21A|N=1.2] 14895 (2r.0%) 4721 (s.6%)
z=21AN=15| 697 13w 102 (0.2%)
z=21A|N=1.7 6 (0.0%) 1 (0.0%)
r=24AN=1.2| 4704 5% 1339 (2.4%)
z=24A|N=15| 245 (0.a% 22 (0.0%)
z=24A|N=1.7 — —
z=27AN=12] 2863 5.2%) 617 (1.1%)
r=27AN=15 37 (0.1%) 4 (0.0%)
z=27A|N=1.7 — —

Discussion At the end of this section, we comment on the relation between Lieb, bipartite and split sublattices in
crystalline materials. As we defined before, the split sublattice is a special case of bipartite sublattice and each of
the split sublattices we obtained in our results has to be a bipartite sublattice. Mathematically, the Lieb lattice is a
special case of both bipartite and split sublattices in 2D. However, in 3D crystalline materials, the conditions in our
method to identify a 2D Lieb sublattice is not stringent enough to identify if the 2D Lieb sublattice is also a bipartite
or split sublattice in 3D. In our geometric algorithm for Lieb sublattice, we only consider the NN bonds and the atoms
on (or close to) a 2D plane. In the algorithm for bipartite sublattice, we set a cutoff 7 for the hopping distance and
consider all the hoppings of distance less than the cutoff 7. Hence more hoppings and atoms are involved and it could
make a Lieb-sublattice material not a bipartite-sublattice material. Actually we have only found one such case when
a Lieb lattice is not a bipartite lattice in our database, i.e., H3F3GaN [ICSD 89503, SG 39 (Aem2)].

Appendix F: Theoretical explanations for flat bands in representative materials

In this appendix, we discuss seven typical materials among the 345 materials that will be presented in Appendix H 3
which host clear flat bands at or near the Fermi level. Here we explain the origins of these flat bands. The seven
materials are WO3 [ICSD 108651, SG 221 (Pm3m)], PbaSboO7 [ICSD 27120, SG 227 (Fd3m)], CaNis [ICSD 54474,
SG 191 (P6/mmm)], CagNCI [ICSD 62555, SG 166 (R3m)], RbeCaHy [ICSD 65196, SG 139 (14/mmm)], KAg[CN],
[ICSD 30275, SG 163 (P31c)], and RbMogS3 [ICSD 644175, SG 176 (P63/m)]. The first six materials have a bipartite
sublattice in the crystal lattice and the flat bands can be explained using the S-matrix method, as introduced in
Appendix E and in Ref.5. For the last example, RbMo3Ss, the flat bands are due to the quasi-1D character and the
weak inter-chain couplings of this material.

1. WOs;

The crystal structure of WO3 [ICSD 108651, SG 221 (Pm3m)] is shown in Fig. 15(a). W and O occupy the la and
3¢ Wyckoff positions, respectively. From its band structure without SOC considered, as plotted in Fig. 15(c), there are
three connected bands at (and above) the Fermi level. Along the high-symmetry paths ' = X, X — M and M — R,
there is always one out of the three bands that is extremely flat (but not necessarily at the Fermi level). By analyzing
the orbital-projected band structure obtained from the first-principles calculation, the three bands come from the
dyy, dy. and d,, orbitals of W, which form the 3 dimensional single-valued irrep 154 of the site-symmetry-group Oy,
of the la position. Below the T3, bands of W, there is another set of valence bands coming from p orbitals of O, as
indicated by the red lines in Fig. 15(c), of which the highest bands are also flat. Similar structures of flat bands also
exist in the perovskites with the chemical formulae ABO3 or BO3 in SG 211 (Pm3m)% 57 where B is a transition
element with 3d electrons in the outer shell sitting at the la (or 1b) Wyckoff position and O sits at the 3¢ (or 3d)
Wyckoff position.

Both the flat conduction bands (along some paths) and the flat valence bands can be explained using the S-matrix
method, as introduced in Appendix E. For the case in WO3, we refer to the sublattices of W and O as two sublattices
L and L. Then, the lattice of L & L is a bipartite lattice if only the bonds connecting W and its NN O atoms are
taken into account. As explained in the above tight-binding method, the bands near the Fermi level come from d
d;, and dg, orbitals on W and the p orbitals on O. We introduce the Bloch basis as

a(l) = S emF o R), 16a(k) = Z e o R (F1)

Yz

where « indexes the three d orbitals, a indexes the nine p orbitals on the three O atoms, and R indexes the lattice
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Figure 15. (a) The crystal structure of WO3. W and O are represented by the blue and red balls, respectively. (b) The bulk BZ
of WO3. (c) Orbital-projected band structure of WOg3 without spin-orbit coupling. The weights of dgy,dy- and d., orbitals on
W are highlighted in blue, and the weights of the p orbits on O are highlighted in red. (d) The schematic of the three different
hopping terms that are considered in Eq. (F7). (e) The band structure of the bipartite lattice L @ L constructed from the S

matrix in Eq. (F2). We have chosen A = —|¢t| for our calculation. (f) The band structure of the bipartite lattice L @ L with an
additional onsite term J that splits the A2, and E, orbitals at the O atoms.

vectors, respectively. a = 1,2, 3 correspond to the d,y, dy ., and d,. orbitals, respectively, a =i+ 3(j — 1) correspond
tothep, (i=1),p, (1 = 2) p. (1= 3) orbitals at the jth site of the 3¢ Wyckoff position, respectively. Here j = 1,2,3
correspond to the sites ( 0,0), (0,2 3 0) and (0,0, %), respectively. Notice that we have chosen a periodic gauge for
the basis in Eq. (F1), i.e., the basis is invariant if we change k to k + G with G being a vector of the reciprocal
lattice. We will use this periodic gauge throughout this section. The S matrix of this bipartite lattice is given by
St (k) = (¢pa(k)| H |¢a(k)). This 3 x 9-dimensional ST(k) matrix is

0 0 0 0 01— e = 0 1—e ™
St(ky=t| 0 0 1—e e 0 0 0 1—e 0 0l . (F2)
01—e 'ty 0 1—e "t 0 0 0 0

Here t is the hopping between the d, orbital at (0,0,0) and p, orbital at (%, 0,0) which can be obtained from the
maximally localized Wannier function (MLWF) calculations®” and is —1.654 eV. Here, we build the MLWF by the
p orbitals and the T, orbitals of W atom. The inter-sublattice couplings e.g. the coupling between p, orbitals at
(0,0, 3) and (0, 5,0) (0.179 eV), and the coupling between d,,, orbitals at (0,0, 0) and (1,0,0) (-0.222 eV) are ignored.
Since these couplings are much smaller than those we consider, neglecting these couplings is reasonable. Other NN
hoppings between T5, and p orbitals are equivalent to this hopping due to the symmetries. We further assume the

onsite energy of p orbitals as A (< 0), then the total Hamiltonian reads

03x3 ST(k)
H, (k)= . F3
L@L( ) < S(k) A . ]ngg ( )
To discover the flat valence bands (over the whole Brillouin zone), we consider the SVD decomposition of the S(k)

matrix as S(k) = U(k)X(k)VT(k), where U(k) is a nine-by-nine unitary matrix, V (k) is a three-by-three unitary
matrix, and X (k) is a nine-by-three rectangular diagonal matrix with real non-negative diagonal elements. We apply
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the unitary transformation to the Hamiltonian

T T
S e ) e () e ) < (S B, (k)
O9><3 U (k) 09><3 U(k) E(k) A . ngg
Suppose that the diagonal elements of (k) are £, (k) with n = 1, 2,3, then the system has six branches of dispersive
bands £ =£/¢2(k) + A2/4 and six flat bands at A. If one branch of &, (k) is a constant & over the whole Brillouin zone,

we would have one more flat band at 5 & /€2 + A2/4 and an additional flat band at 0. For a generic Hamiltonian in

form of Eq. (F3), there are |L| — rank(S(k)) states at A and |L| — rank(S(k)) states at 0. The other 2 x rank(S(k))
states must have energies either below (above) A or above (below) 0 for negative (positive) A. The particular S(k)
matrix defined in Eq. (F2) has rank three at generic momenta, hence there are 6 flat bands at the energy A, as shown
in Fig. 15(e).

Since the T54-bands and p-bands are well separated in energy, we can derive the individual effective Hamiltonians
for them by applying the second-order perturbation theory, already exemplified in Appendix E 1, as

Hj(k) = —ST(K)S(k)/A, (F5)
and
Hi(k) = A+ S(k)ST(k)/A, (F6)

respectively (The exact expressions are provided in Appendix E1). The effective Hamiltonian of Ty,-bands is a
diagonal matrix

2 —cosky —cosk, 0 0
H; (k) = —2t*/A 0 2 — cosk, — cosk, 0 . (F7)
0 0 2 —cosk, — cosk,
With parameters given by 497 = —t2/|A|, 148, = tddr . =0, Ay = —% = %. Ay is the onsite energy of Ty,

orbitals, t49% (+49% ) is the amplitude of the NN (NNN) in-plane hopping while t¢% is the amplitude of NN out-

of-plane hopping, as schematically shown in Fig. 15(d). Taking the T54 orbitals as basis, we built the MLWF. The

values of Ay, t997 ¢ddn and 9%, are 2.45eV, -0.62eV, 0.01eV and -0.006eV, respectively. Then, the Hamiltonian
ddm

in Eq. (F7) is a diagonal matrix with elements 2¢5/% { cosk, +cosk,, cosk, 4 cosk,, cosk, + cosk, } (up to the
constant shift Ay). We can prove that there is always a flat band along a path parallel to the direction of the k;
(i = x,y,2) axis, and the energy of the flat band is F = 2t%7 (cos k; + cos k), where i # j # k.
e Along the high-symmetry path I' = X, with k, = k. = 0, the Hamiltonian in Eq. (F7) becomes a diagonal
matrix with three diagonal elements, 2t4% { 2, 1+cosky,, 1+ cosk, } + {A4, Ay, Ay}, resulting in one flat

band at F = 4t49% + A;=-0.03eV. This flat band has a touching point at the T' point with a double-degenerate
dispersive band.

e Along the high-symmetry path X — M, with k, = 7 and k., = 0, the Hamiltonian in Eq. (F7) becomes a
diagonal matrix with three diagonal elements, 2¢4¢% { 1+cosky, 0,—1+cosk, } + {A4, Ag, Ay}, resulting

in one flat band at ' = A;=2.45eV. This flat band has touching points at X and M points with two dispersive
bands, respectively.

e Along the high-symmetry path R — M, with k, = k, = =, the Hamiltonian in Eq. (F7) becomes a diagonal
matrix with three diagonal elements, 2¢94% { —1+4cosk,, —1+cosk,,—2 }+ {Ag4, Ay, Ay}, resulting in a flat

bands at F = —4t‘]i\7d]{, + A;z=4.93eV. This flat band has a touching point at R point with a double-degenerate
dispersive band.

The dispersion of the valence bands from the first-principle calculations is more complicated than the dispersion
of the valence bands in the S-matrix model, as can be seen by comparing Fig. 15(c) and Fig. 15(e). Indeed, we have
omitted several symmetry-allowed terms in the S-matrix model. For example, the site-symmetry-groups of the O
atoms are all Dyy,. The p,,py,p. orbitals form a two-dimensional irrep F, and a one-dimensional irrep A, of the
point group Dy4p. The two irreps in principle should have different onsite energies due to the crystal field splitting.
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Figure 16. (a) The crystal structure of PbaSbaO7. The Pb and Sb atoms are in gray and brown, respectively. The O atoms at
8b and 48f are in red and green, respectively. (b) The bulk BZ of PbaSb2O~. (¢) Band structure calculated by GGA-PBE of
Pb2SboO7 without spin-orbit coupling. The weights of the s orbital on Pb and the p orbitals on O atoms that are located at 8b
are highlighted in red and blue, respectively. (d) The band structure of Hamiltonian H; in Eq. (F10). (e) The band structure
of Hamiltonian Hy in Eq. (F10). (f) The band structure of Hamiltonian H; o in Eq. (F9).

In the S-matrix construction we have set both onsite energies as A for simplicity. Now we consider splitting the As,
and E, orbitals by adding an additional onsite energy § on the As, orbitals. Notice that the Ay, irreps at (%, 0,0),
(0, %, 0), (0,0, %) are formed by p,, py, and p. orbitals, respectively. From the S-matrix in Eq. (F2), one can see that
these As,, orbitals are decoupled from the other orbitals. Hence, for § = 0, the Ay, orbitals contribute to three of the
six flat bands at A. A nonzero ¢ just shifts the energy of these three flat bands to A+ 4, as shown in Fig. 15(f), where
d is set to —[t| (note that § does not have to be equal to A). The band structure with nonzero § still has perfect
flat-band segments in the valence bands. These flat bands will have finite band widths if the (smaller) hopping terms
between p orbitals at different O atoms are taken into account. We leave this discussion for future studies.

The above analysis using the S-matrix method could be adapted to explain the flat bands of the other perovskites,
such as ReO3 [ICSD 16810, SG 221 (Pm3m)]|®, NbF3 [ICSD 25596, SG 221 (Pm3m)], BaTiO3 [ICSD 27971, SG
221 (Pm3m)], CaTiOs [ICSD 162924, SG 221 (Pm3m)], SrTiO3 [ICSD 80874, SG 221 (Pm3m)], NaNbO3 [ICSD
28588, SG 221 (Pm3m)], NaTaO3 [ICSD 88378, SG 221 (Pm3m)], CrLaO3 [ICSD 28930, SG 221 (Pm3m)], CrSrO3
[ICSD 108903, SG 221 (Pm3m)], BaFeO3 [ICSD 29096, SG 221 (Pm3m)], StFeO3 [ICSD 91062, SG 221 (Pm3m)],
LaFeOg [ICSD 29118, SG 221 (Pm3m)], LaMnO3 [ICSD 674501, SG 221 (Pm3m)], StRuO3 [ICSD 82983, SG 221
(Pm3m)], BaRuO3 [ICSD 673893, SG 221 (Pm3m)], SrCoO3 [ICSD 77142, SG 221 (Pm3m)], StVO3 [ICSD 88982, SG
221 (Pm3m)], CaTcO3 [ICSD 671082, SG 221 (Pm3m)], SrTcO3 [ICSD 109076, SG 221 (Pm3m)], CaTcO3 [ICSD
671086, SG 221 (Pm3m)], TiPbOs [ICSD 187295, SG 221 (Pm3m)], CrPbO3 [ICSD 160196, SG 221 (Pm3m)],
CaMnO3 [ICSD 168902, SG 221 (Pm3m)], StMnO3 [ICSD 188415, SG 221 (Pm3m)], VPbO3 [ICSD 187637, SG 221
(Pm3m)], KNbO3 [ICSD 190920, SG 221 (Pm3m)], and VBaO3 [ICSD 191203, SG 221 (Pm3m)]. Note that all of
these materials are listed in Appendix H 1.

2. Pb2Sb20O7

The crystal structure of PbaShoO7 [ICSD 27120, SG 227 (Fd3m)(origin choice 1 as defined on the Bilbao Crystal-
lographic Server)] is shown in Fig. 16(a). The 16d and 16¢ Wyckoff positions are occupied by the Pb and Sb atoms,
respectively. O atoms occupy two different Wyckoff positions, 80 and 48f. As tabulated in Table V, each of the
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sublattices formed by Pb and Sb is a pyrochlore lattice, which is a 3D line-graph lattice that could host flat bands?.
As shown in the orbital-projected band structure of PbaShyO7 in Fig. 16(c), around the Fermi level, there are two flat
bands mainly composed by the p orbitals of the O located at the 8b position. As indicated in the orbital-projected
band structure, the p orbitals of O are hybridized with the s orbitals of Pb. The other bands between -8¢V and -2eV
are mainly contributed by the O atoms at the 48 f Wyckoff position. The hybridization between the s orbitals of O
at 8b and these bands is tiny because the distances from the O atoms at 8b to the Sb atoms and O atoms at 48 f are
larger than those to the Pb atoms. In fact, in Materials Flatband Database website and Appendix H 1, the crystal
structure of PbySboO7 is identified to have a bipartite lattice formed by Pb and the O at 8b. As shown below, the
flat bands come from the S-matrix of this bipartite lattice. B

We refer to the two sublattices formed by O (at 8b) and Pb (at 16d) as L and L, respectively. Then, the lattice of
LaLisa bipartite lattice if only the bonds connecting Pb and its NN O atoms are taken into account. We construct
the S matrix by putting three p orbitals at each of the 8b positions (%, %, %), (%, %, %) and an s orbital at each of the
16d positions (g, %7 %)7(% %7 %)7(% %7 g) and (%, g, g), with coordinates given in the primitive unit cell spanned by
a1 = a(0,1/2,1/2), as = a(1/2,0,1/2), a3 = a(1/2,1/2,0), with a being the lattice parameter. We use a and a to
label the orbitals in the sublattices L and L, respectively. The index o = 1,2, 3,4 corresponds to the four s orbitals
at the four sites in L. The index a =i+ 2(j — 1) corresponds to the p, (j =1), py (j =2), p- (j = 3) orbitals at the
i’th site (¢ = 1,2) in L. Then the S matrix can be written as

1 -1 1 -1 1 -1

71 e*ik}g 71 e*’ik?g 1 7671-}63
—1 etz 1 —e7he 1 etk
1 —e7hi 1 g7tk 1 ek

St(k) =t (F8)

Here, ¢ is the strength of the coupling between s orbital at (%, g, %) and p, orbital at (%, %, %), and (ki, ko, k3) is the
coordinate of the momentum k = Z?=1 k;b;, where b; is the reciprocal lattice basis corresponding to the a; given above.
We assume the onsite energies of the p and s orbitals to be A; and A,, respectively, and they satisfy A; < A, < 0.
Although A and A, are free parameters, to simplify the expression of the following Hamiltonian and the associated
eigenvalues of flat bands, we choose a set of particular values A, = (\f — m) [t], Ag = — (\@ + \/ﬁ) [t|. The total
Hamiltonian is given by
Aglywy  ST(k)
HL@L(k) - < S(k) Ap]I6><6> . (Fg)

Following the same analysis below Eq. (F3), one can find that there will be |L| — rank(S(k)) states at the energy
A, and |L| — rank(S(k)) states at the energy A,. While the other 2 x rank(S(k)) states have the energies % +
VE (k) + (As — A,)?/4, with &, (k) being the nonzero singular values of S(k). Since rank(S(k)) = |L| = 4 at generic
momenta, there are two flat bands at E = A, =~ —1.75|t|, as shown in Fig. 16(e). The effective Hamiltonian for L
(p-bands) and L (s-bands) can be derived through the second order perturbation theory as

S(k)S' (k)
A, — A,

_ ST(k)S(k)

HL(k)zAP_F A — A )
) s

H; (k) ~ A, (F10)

respectively. The energy spectra of H; and Hp are given in Fig. 16(d) and (e), respectively, which qualitatively
reproduce the band structures of Hj . (k).

One may notice that in addition to the flat bands at A, there are two other sets of flat bands at the top and the
bottom of the band structure of H ,; which are both double-degenerate. They come from the double-degenerate
singular value 2v/2t of S(k) at arbitrary k. Indeed from the above analysis, this singular value leads to flat bands at
% + /812 + (Ay — A,)?%/4, i.e., 0 and —24/10|t|, respectively. The flat band at zero energy corresponds to the
first-principles flat band at the Fermi level (Fig. 16(c)). Hence, the bipartite lattice in this example give rise to the
flat bands at E = A,, which come from the rank of S(k), as well as to the two degenerate extra flat bands which
come from the particular singular values of S(k).

The band structure features obtained from S-matrix method is consistent with the first-principle calculations of
Pb2SboO7. Such an analysis applies to some other materials with the pyrochlore structure, such as SnyNboO7 [ICSD
163817, SG 227 (Fd3m)], CaaNbyO7 [ICSD 22411, SG 227 (Fd3m)], BiaPt207 [ICSD 202346, SG 227 (Fd3m)],
BixIr2O7 [ICSD 161103, SG 227 (Fd3m)], BioRhyO7 [ICSD 161099, SG 227 (Fd3m)], GealnaO7 [ICSD 239593, SG
227 (Fd3m)], and SnyTagO7 [ICSD 27119, SG 227 (Fd3m)]. Note that all of these materials are part of the curated
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Figure 17. (a) The crystal structure of CaNis. The Ca and Ni atoms are represented by the green and gray balls, respectively.
(b) The bulk BZ of CaNis. (¢) Band structure of CaNis without spin-orbit coupling, where the weights of d,. and d,. orbitals
on Ni are highlighted in blue. (d) The schematic pictures of the top- and side-view (i.e., along the respective (001) and (110)
directions) of the bipartite lattice in CaNis. (e) and (f) The band structures of the effective Hamiltonians of d., dy. orbitals

on Kagome (L) and honeycomb (L) lattices, where the effective Hamiltonians are obtained from the S-matrix method through
second order perturbation theory. The degeneracy D of each segment of flat bands is indicated in the plots. (g) The band

structure of d,.,d,. orbitals on the bipartite lattice L @ L. (h) The band structure of I @ L with intra-sublattice couplings.
list in Appendix H 1.

3. CaNis

The crystal structure of CaNis [ICSD 54474, SG 191 (P6/mmm)] is shown in Fig. 17(a). The 1a Wyckoff position
is occupied by Ca and both the 3g and 2¢ Wyckoff positions are occupied by Ni. The band structure of CaNis is
plotted in Fig. 17(c), which has an extremely flat band at the Fermi level in the k, = 0 plane. By analyzing the
orbital-projected band structure, we find that the flat bands mainly arise from the d,. and d,. orbitals on Ni.

In CaNig, Ni form two sublattices: Ni atoms at 2c¢ form a honeycomb sublattice, and Ni atoms at 3g form a Kagome
sublattice. In the following, to understand the origin of this flat band, we first only consider couplings between two
sublattices. We will consider couplings within each sublattice at the end of this subsection. We refer to the sublattices
formed by Ni atoms at 2¢ and 3g as L and L, respectively. We label the 3¢ and 2¢ positions as g; (¢ = 1,2,3) and
¢i (1 =1,2), respectively, as shown in Fig. 17 (d). They form a bipartite lattice since we ignore the hoppings within
each of them. We introduce the S matrix formed by the d,, and d,, orbitals in L and L as Sf, = (¢a (k)| H |pa(k)).
o =i+ 2(j — 1) corresponds to the dy, (j = 1), d,. (j = 2) orbitals at the ith site (i = 1,2) in L. a =i +3(j — 1)
corresponds to the dy. (j = 1), d,» (j = 2) orbitals at the ith site (¢ = 1,2,3) in L. Based on the MLWF, we consider
the coupling between d. orbital at c; and d,. orbital at g3 and set its strength to ¢. The S-matrix reads

4 1 etk 0 —/3 3eth
4etk2 1 0 —/3 V3

0 —V3 V3e*r 0 3 3etk

0 —v3 V3 0 3 3

Sty =~ (1+e™s)

= : (F11)

where (k1, ks, k3) are the coordinates of the momentum k = Zle k;b;, where b; is the reciprocal lattice basis
corresponding to the primitive unit cell spanned by a; = b(1,0,0), as = b(—1/2,v/3/2,0), a3 = ¢(0,0, 1), with b and
¢ being the lattice parameters. Note that the values of the hopping amplitudes appearing in Sg’ J(k) are constrained
by the space group symmetries.

The Hamiltonians of the bipartite lattice L @ L and the L and L are given by Egs. (F9) and (F10) except that
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{As,Ap} should be replaced by {A.,Ag}. Here A. is the onsite energy of d orbitals on the honeycomb lattice
and A, is the onsite energy of d orbitals on the Kagome lattice. In the following we choose A. = —4Jt| and
Ay = =3|t|. The S(k) matrix has rank three at generic momentum. Following the same analysis below Eq. (F3),
one can find that in the band structure of H;,; there will be [L| — rank(S(k)) = 3 states at the energy A, and

|L| — rank(S(k)) = 1 states at the energy A, as shown in Fig. 17(g). In addition, since S has a constant singular
value 2/3 t| cos % | in a horizontal plane with fixed ks, due to the discussion below Eq. (F3), there is a set of 2D flat

bands at 2e2e 4 \/12152 cos? B + (A, — A.)2/4. For k3 = 0, the two additional flat bands at E = 0 and E = —Tt,

respectlvely

The effective Hamiltonian H; ~ A, — ST(k)S(k)/(A, — A.) describes a 3D system consisting of honeycomb lattice
layers. It has single particle dimension four. Since S(k) has rank three over the whole Brillouin zone (or smaller ranks
at high symmetry momenta) and has a constant singular value 2v/3t| cos & | in a horlzontal plane with fixed k3, the

band structure of H; has a 3D flat band at £ = A, and a 2D flat band £ = A, — 247 AT cos? k3 in any fixed-k3 plane

(Fig. 17(£))%%. Similarly, the effective Hamiltonian of the Kagome lattice (Hj, = A - S( )ST( )/(Ac — Ay)), which
has dimension six, has a three-fold degenerate 3D flat band at £ = A, and a 2D flat band at £ = Ay — IQtA cos? %3
in any fixed-k3 plane (Fig. 17(e)).

Comparing with the band structure from first-principle calculations in Fig. 17(c), we identify the flat band of L ® L
at E = 0 as the flat band near the Fermi level in CaNis. To further check the robustness of the flat bands in Fig. 17(g),
we consider the couplings within each sublattice. We set the hopping between d,,. orbital at ¢; and d,. orbital at co
(dy. orbital at g1 and d,. orbital at g2), as well as the equivalent hopping terms due to symmetries, to 0.1¢ (0.2t)
(Fig. 17(d)). The resulting band structure is shown in Fig. 17(h). One can see that these intra-sublattice hopping
terms barely have any effect on the flat band at £ =0 and E = —7t in the k3 = 0 plane.

The above explanations of the extremely flat band in CaNis can also be applied to some other materials with
ABs-type structure in SG 191 (P6/mmm), such as LaNis [ICSD 242027,SG 191 (P6/mmm)], ScNis [ICSD 646468,
SG 191 (P6/mmm)], CaPds [ICSD 106357, SG 191 (P6/mmm)], StPd; [ICSD 105707, SG 191 (P6/mmm)], BaPds
[ICSD 616030, SG 191 (P6/mmm)], YNis [ICSD 647075, SG 191 (P6/mmm)] and YFes; [ICSD 103699, SG 191
(P6/mmm)]. Note that all of these materials are listed in Appendix H 1.

4. Caz NC]

The crystal structure and BZ of CaaNCI [ICSD 62555, SG 166 (R3m)] are shown in Figs. 18(a) and (b), respectively.
Since it is a layered material, we have chosen to use the conventional unit cell rather than the primitive unit cell for the
band structure calculation. The 3a, 3b and 6¢ Wyckoff positions are occupied by the Cl, N and Ca atoms, respectively.
The lattice parameters of the conventional cell are a = b = 3. 67A and ¢ = 19.89A. As shown in the band structure
in Fig. 18(c), the highest valence band is flat along all the high-symmetry paths. From the orbital-projected band
structure, we see that the dominant contribution to the flat band comes from the p orbitals of N. Since the distance
between two neighboring N layers is large (¢/3 = 6.63A), in the following we will omit the inter-layer couplings. This
is a reasonable approximation because, as shown in Fig. 18(c), the band dispersion of the non-flat bands in the k.
direction, e.g. paths 'A, LM, KH, is weak compared to the in-plane dispersion.

To explain the flat bands in Fig. 18(c), we first build a 2D tight-binding model consisting of p,,p, and p. orbitals
on the N atoms in a single N layer. The N atoms in a single layer form a simple triangular lattice. The tight-binding
Hamiltonian on the p;, py, p. orbitals is given by

o Hia (k) H; (k)
H (k) =2 ( H (k) A+ t2P7 [cos ky + cos ky + cos (k1 + ks)] ) ' (F12)

with the terms

o o ™ \/7 PPT __4PPO
Hy (k) = (77 okt R feosk cos ( + k)] e Leoska —cos (b # ka) . (F13)
% [cos ko — cos (k1 + k2)] tPPT cos k1 + ?’tit [cos ka2 + cos (k1 + k2)]
and
Hg (k) = ( V3Bt? [coska — cos (k1 + k2)] % [—2cosk; + cosks + cos (k1 + k2)] ) (F14)

Here t*P™ and tPP? are the m-bond and o-bond strengths between p, and p, orbitals, t¥P" is the m-bond strength
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Figure 18. (a) The crystal structure of Ca;NCl, where the N atoms are represented by the blue balls. (b) The bulk BZ of
CazNCI. (c¢) Band structure of Ca;NCI without spin-orbit coupling. The weights of the p orbits N on the highest set of valence
bands are highlighted in blue for the p, orbitals, red for the p, orbitals and green for the p. orbitals. (d) Band structure of the
three band Hamiltonian in Eq. (F12) with the parameters extracted from the MLWF calculation. (e¢) Band structure given by
the S-matrix method given in Eq. (F18).

between p, orbitals, and t?/8 is the strength of coupling between a p,, orbital at (0,0,0) and a p. orbital at (0,1,0).
As mentioned in Appendix F 3, the hopping amplitudes appearing in Eq. (F12) are constrained by the space group

symmetries. (ki,ks) is the coordinate of the momentum k = 25:1 k;b;, where b; is the reciprocal lattice basis

corresponding to the unit cell spanned by a1 = a(1,0), az = a(—1, ?) We set the difference of the onsite energy of
p» and p, , orbitals as A. From the MLWEF we extract the parameters A = 0.04eV, tPP? = 0.21eV, t2P™ = —0.10eV,
tPP™ = —0.08eV, and t? = 0.16eV. The tight-binding band structure is shown in Fig. 18(d). It correctly reproduces
the flat band from the first-principles calculation. We find that the flatness comes from a set of conditions for the
hopping terms that are approximately satisfied in the MLWF model. As an example, we take the path TM (k; = 0)

to show one such conditions. In this path, the Hamiltonian is simplified to

tPPo w cos ko 0 0
H(0,ky) =2 0 tPPo | M cos ko —% + % cos ko (F15)
0 —%—i— %coskg A 4 t2P™ (1 + 2 cos ko)

There would be an exact flat band at F = 2tPP? along this path if tPP? + 3¢tPP™ = (. This condition is approximately
satisfied by the actual values extracted from MLWFs (tPP7 4-3tPP™ = —0.03eV). As shown in Fig. 18(d), if the condition
tPP7 4 3tPP™ = () is not strictly satisfied well, the band near E = 2tPP? becomes weakly dispersive but is still relatively
flat. This follows from the first-principles calculations.

The bands around 3eV in Fig. 18(c) are mostly due to the Ca atoms. We notice that the nearest neighbors
of N atoms are the Ca atoms. Hence the strongest hopping terms in this system are those between N and Ca
atoms. In the following, we construct a S-matrix between the N and Ca atoms and derive Eq. (F12) as an effective
Hamiltonian from the second-order perturbation of this S-matrix model. The set of conditions that guarantee the
flat band are automatically implied by the S-matrix. We refer to the sublattices formed by Ca atoms and N atoms

as L and L, respectively. We introduce the S matrix formed by the s or d? orbital in L and p orbitals in L as
Sia = (¢a(k)| H|¢a(k)). The index o = (1,2) corresponds to the s orbitals at (3,2,2) and (3,2,1 — ) in L.
a = (1,2, 3) corresponds to the p,, p, and p, orbitals at (0,0,1/2) in L. The S-matrix reads

t < _\/g (_1 + eikl) eik‘g _ei(kl+k2) _ eikz + 2 2)\ (1 + eik‘z + el(k1+k)2)) ) (Flﬁ)

ST(k) =~ : , , , ,
( ) 4 _\/g(_1+ezk1) _26z(k1+k2)+ezk1 +1 —2) (1+6zk:1 +ez(k1+k2))

Here, t is the strength of coupling between the s or d? orbital at (%, %,x) and the p, orbital at (0,0,0), At is the
strength of coupling between the s orbital at (%, %, x) and the p, orbital at (0,0,0). The Hamiltonians of the bipartite
lattice L ® L and the L and L are given by Eq. (F9) and Eq. (F10), where A, = 0 is the onsite energy of L and
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A, > 0 is the onsite energy of L. The effective Hamiltonian of L (p-bands) is given by

S(k)St(k
Hy (k) ~ - S R) (F17)
A
The explicit form of Hy, is given by
S(k)ST(k
PACRLCLIC
2 3 — 3coskq V3 [coska — cos (k1 + k2)] V3 [coska — cos (k1 + k2)]
= 1A V/3[coska — cos (k1 + k2)] 3+ cosky — 2 [coska + cos (k1 + k2)] A [—2coski + coska + cos (k1 + k2)] (F18)

V/3X [coska — cos (k1 + k2)] A [—2cosk; 4 coska + cos (k1 + ka)] 42 [% + coski + coska + cos (k1 + kg)}

From the MLWF we know that the strength of coupling between the s orbital at (%, %, x) and the p, orbital at (0,0,0)
is bigger than that of coupling between the s orbital at (3,2,2) and the p. orbital at (0,0,0). Meanwhile, they
have opposite sign. Thus, we set A ~ —0.71 in the calculation. The band structure of the L sublattice is shown in
Fig. 18(e). Since the rank of S(k) is two at generic momentum, there is a single flat band at E = 0. Hp, has the
same form as Eq. (F12) with the five parameters given by tPP7 = 3t2/(8A,), tPP™ = —12/(8A,), tEP™ = — X212 /(2A;),
tP = —A2/A,, and A = —3t?/(8A,)(2A? — 1). Since the S-matrix only has two free parameters, the yielded five
parameters will satisfy three conditions which are tf, = 16tPPTEP™ | 312 = 32(A + 2tPPT)tPPTand tPPO + 3tPPT = ().
Note that the last condition tPP? + 3tPP™ = (, which is responsible for the flat band in the path I'M was also derived
in Eq. (F15) from the MLWF model.

The bands obtained from first-principle calculations are more complicated than the S-matrix band. For example,
the p,-band has a non-negligible bandwidth along the k3 direction, implying that the hopping terms between p.
orbitals in different layers are not negligible. Thus, a more realistic model can be obtained by adding these hopping
terms to the S-matrix model.

The explanations that we have developed above can be applied to some other compounds, such as CagNBr [ICSD
62556, SG 166 (R3m)], SroNC1 [ICSD 172595, SG 166 (R3m)], SroNBr [ICSD 172601, SG 166 (R3m)], CagN [ICSD
90632, SG 166 (R3m)]. Note that all of these materials are part of the curated list provided in Appendix H 1.

M X r

Figure 19. (a) The crystal structure of the unit cell of RboCaHy4, where the Ca, H, and Rb atoms are represented by the
cyan, pink, and purple balls, respectively. The Ca and H atoms form two Lieb lattices on the (001) Miller plane, as indicated
by the pink and blue planes at z = 0 and z = 0.5¢ (where c is the lattice constant along the (001) direction of the unit cell).(b)
The 3D bulk BZ of RbaCaHy. (c) Orbital-projected band structure along the in-plane high-symmetry k-paths of RboCaHy in
the absence of spin-orbit coupling. The weight of s orbitals on H atoms sitting at 4c and 4e are highlighted in blue and green,
respectively, and the weight of s and d2orbitals on Ca atoms at 2e is highlighted in red. (d) The band structure along the
in-plane high-symmetry k-paths of the Lieb lattice given by the S-matrix method with § = ¢.

The crystal structure of RboCaHy [ICSD 65196, SG 139 (I4/mmm)] is shown in Fig. 19(a). The 4e and 2a Wyckoff
positions are occupied by the Rb and Ca atoms, respectively. H atoms occupy two non-equivalent Wyckoff positions,
4c and 4e. Ca atoms and the H atoms at 4e form two Lieb sublattices in one unit cell, which could host flat topological
bands?®, as shown in Fig. 19(a).


https://www.topologicalquantumchemistry.com/#/detail/62556
https://www.topologicalquantumchemistry.com/#/detail/62556
https://www.topologicalquantumchemistry.com/#/detail/172595
https://www.topologicalquantumchemistry.com/#/detail/172601
https://www.topologicalquantumchemistry.com/#/detail/90632
https://www.topologicalquantumchemistry.com/#/detail/90632
https://www.topologicalquantumchemistry.com/#/detail/65196

%)

From the band structures calculations (without SOC) in the Materials Flatband Database website, there are a set
of flat bands near the Fermi level. As plotted in Fig. 19(c), we have analyzed the orbital-projected band structure
of RboCaHy and found the flat bands are mainly composed by the s orbitals on H atoms sitting at the 4c and 4e
positions. We also find that all the four bands contributed by the s orbitals on H atoms at 4e are flat in the whole
BZ and they are flat atomic bands, which can be explained by the weak hybridization between H atoms at 4e and
the other atoms. While for the four bands which are contributed by the s orbitals on H atoms sitting at 4c¢, only two
of them are flat and the other two bands are dispersive, implying a larger kinetic energy of the s electron at 4c. In
the following, we discard the flat atomic bands contributed by the H atoms at 4e and explain the origin of the other
flat bands contributed by the H atoms at 4c using S-matrix method.

In the crystal structure of RboCaHy, the distance between two neighboring Lieb sublattices is so large (7.42A) that
the coupling between them is weak. Thus, we can simplify the 3D crystal lattice in RboCaH, with a 2D Lieb lattice,
which is indicated by the pink plane in Fig. 19(a). For the 2D lieb lattice, we refer to the two sublattices formed by
putting s orbitals at H sublattice i.e., {(%,O), (O, %)} and putting s or d? orbitals at Ca sublattice i.e., (0,0) as L

and L, respectively. Then the S matrix can be written as
Stk) =t ( 14k 14 e ik ) (F19)

where t is the strength of the coupling between the s orbital at (%, 0) and the s or d? orbital at (0,0), ;(k1, ko) are

the coordinates of the momentum k = Zle k;b;, where b; is the reciprocal lattice vector that corresponds to the
in-plane lattice vectors a; = a(1,0) and az = a(0, 1) (where a is the in-plane lattice constant). We assume the on-site
energy of s orbital on H is 0 and that of the Ca atom is A. Then the total Hamiltonian of the bipartite lattice reads

(& st

As the band structure of this Lieb lattice plotted in Fig. 19(d), there is a flat band at 0, which corresponds to
the flat bands contributed by the s orbitals of H at 4c¢ in the first-principles calculations. Note that the weak band
splitting of the dispersive bands of energy range from —5eV to —1eV comes from the weak coupling between the two

Lieb lattices in the (001) direction. The explanations that we have developed above can be applied to some other
compounds, such as CsoMgH, [ICSD 162261, SG 139 (I4/mmm)], and KoMgH, [ICSD 68358, SG 139 (I4/mmm)].

6. KAg[CN]Q

Figure 20. (a) The crystal structure of KAg[CN], which is a stacking of alternating molecular layer of K[CN], and Kagome
layer of Ag atoms (in red color). (b) The bulk BZ of KAg[CN]; with its high-symmetry & points. (c) The orbital-projected band
structure of KAg[CN]; along the high-symmetry lines from the first-principle calculation without SOC. The bands contributed
by the s and d.2 orbitals on Ag atoms are highlighted in blue. (d) The band structure of KAg[CN], from the first-principle
calculation with SOC (zoomed over the energy range —1.5eV and 0.5eV), where the minimal direct band gap between the flat
bands and the dispersive bands is about 25 meV.

As shown in the Fig. 20(a), the crystal structure of KAg[CN], [ICSD 30275, SG 163 (P31c)] is a layered structure
of alternating molecular layers of K[CN], and approximate Kagome layers of Ag atoms. The Ag atoms sitting at 6h
Wyckoff position form two layers of approzimate Kagome sublattices per unit cell on the (001) plane as indicated by
the red spheres in Fig. 20(a). We emphasize that generic 6 positions do not form a Kagome lattice guaranteed by
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symmetries. However, the actual positions of the Ag atoms form an approximate Kagome lattice.

As shown in the band structure without SOC in Fig. 20(c) and on the Materials Flatband Database website, there
are two spinless flat bands near the Fermi level and the flat bands are mainly contributed by the hybridized orbital
of the s and d,2 orbitals on Ag atoms. The distance between two neighboring Kagome sublattices is so large (8.90A)
that the coupling between them is weak and hence all the bands along the I'A path are flat. Thus, we can simplify the
3D crystal lattice in KAg[CN], to a 2D Kagome lattice. Since the s and d,2 orbitals form the same single-value irrep
A of the point group symmetry Cs at the Wyckoff position 6h, they in general hybridize with each other and form
two hybridized orbitals. We model the six bands in the energy range —1.5 ~ 0eV in Fig. 20(c) by a single hybridized
orbital - the one with lower energy - at every Ag atom. In the following we refer to this hybridized orbital as s orbital
because it transforms under the symmetries as an s orbital. The flat bands of s-orbital Kagome lattice have been
fully studied in several previous works?426-28:69 In Appendix E 1, we have also constructed the effective Hamiltonian
of the s-orbital Kagome model and explained the origin of its flat bands using an alternative S-matrix method.

In the presence of SOC?®, the flat bands of the s-orbital Kagome lattice in 2D are gapped from the dispersive bands
in the whole BZ and have a strong topology??, i.e., the Zy topological insulator phase protected by time-reversal
symmetry. For the 3D material KAg[CN],, as shown in Fig. 20(d), the SOC also fully gaps the flat bands from the
dispersive bands. A representation analysis shows that the SOC-gapped flat bands host at least a fragile topology: The
irreps of the flat bands at the high-symmetry k points, {A4A4, f4f5 + f6f‘7, H4H5 + Hﬁ, [_(4[_(5 + kﬁ, Egig, M3M4 +
M;sMg}, can only be written as a difference of two BRs, e.g. F1@Qcd!E?EQdoE,Qa, but not a sum of BRs. The
fragile topology has also been identified in Ref.*”. However, here we argue that the topology of the SOC-gapped flat
bands might be a stable higher-order topology with hinge states rather than a fragile topology. According to Ref.?8, the
single-layer Kagome lattice with SOC is a 2D Zs topological insulator. Then there will be two layers of 2D topological
insulators per unit cell occupying the 6k positions. Because the 6k positions include all the Co,-axes (and equivalent
axes due to Cs, and inversion symmetries), all the Cy,-axes are occupied by the 2D topological insulators. This state
is nothing but a layer construction of the Cy and time-reversal protected higher-order topological insulator®%7°.

7. RbM03S3

RbMo3S3 [ICSD 644175, SG 176 (P63/m)] possesses flat bands at the Fermi level. The crystal structure of RbMo3S3;
is shown in Fig. 21(a), where Mo and S atoms form a quasi-1D atomic chain along the z direction. The band structure
of RbMo3S3 is shown in Fig. 21(c). There are flat bands on the k, = 0 and k, = 7 planes located at the Fermi level.
These flat bands are mainly composed of the E, orbitals of Mo atoms. By constructing the MLWEF', we find that the
maximal hopping strength between the E, orbitals of two neighboring chains is about 0.01eV, which is much smaller
than the maximal intra-chain hopping (0.76eV). Hence, the flatness of bands at the Fermi level is due to the weak
inter-chain coupling of the quasi-1D crystal structure.
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Figure 21. (a) The crystal structure of RbMo3sS3. The Mo (in purple) and S atoms (in yellow) form a 1D atomic chain along
the z direction. (b) The bulk BZ of RbMo3S3. (c¢) Band structure of RbMo3zSs from first-principle calculations where spin-orbit
coupling is ignored.
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Figure 22. The experimental crystal and magnetic structures of the flat-band materials (a) STRuO3[ICSD 69360, SG 221
(Pm3m)], (b) RbaMnClg[ICSD 9347 SG 225 (F'm3m)], (c) Ba2MnReOg[ICSD 4169 SG 225 (F'm3m)] and (d) NiMnSb [ICSD
54255, SG 216 (F43m).

Appendix G: Examples of magnetic flat-band materials

In the present work, flat-band materials are obtained from the Topological Quantum Chemistry website by analyzing
their crystal and band structures. As discussed in Appendix C, all the first-principles calculations performed on the
Topological Quantum Chemistry website are forced to be paramagnetic, i.e., without the on-site spin polarization.
However, the paramagnetic phase might not be the ground state for all flat-band materials. In Appendix H, we have
tagged the materials whose ground states are likely to be magnetic, reporting their magnetic properties found on the
Materials Project. To theoretically predict the magnetic properties of materials, we need to compare the total energy
of different magnetic configurations in the ab-initio calculations.

In this appendix, we showcase four flat-band materials with experimentally known ferromagnetic ground states
and compare the total energies of the paramagnetic and ferromagnetic states obtained from the first-principles cal-
culations. The four materials are STRuO3[ICSD 69360, SG 221 (Pm3m)], RboMnClg[ICSD 9347 SG 225 (Fm3m)],
BasMnReOg[ICSD 4169 SG 225 (Fm3m)] and NiMnSb [ICSD 54255, SG 216 (F43m). Their experimental crystal
and magnetic structures are shown in Fig. 22.

For the ferromagnetic calculations we adopt the GGA+U method (LDAUTYPE=2, i.e., the simplified (rotationally
invariant) approach to the LSDA+U method™), which considers the on-site Hubbard U value of d or f electron in
the mean-field approximation. By comparing the total energy of the non-magnetic and ferromagnetic phases for
different U values (varying from 0 to 5eV) with and without SOC, as provided in the Tables XI-X, we find that
the ferromagnetic phases always have a lower energy and hence the paramagnetic phase is not the ground state of
these materials. The theoretically obtained magnetic moments of these four materials are in good agreement with the
experimental results. Therefore, their magnetic ground states could be captured by the GGA+U method. Here we
take U = 3 eV for Ru and U = 4 eV for Mn atom to meet the experimental results of magnetic structure. As shown
in Figs. 23-26, with the on-site Hubbard U value of d or f electron in the mean field approximation is considered,
the flat bands of the selected materials in the paramagnetic calculations are preserved and remain near the Fermi
level. For example, in the ferromagnetic calculations of StTRuO3[ICSD 69360, SG 221 (Pm3m)] shown in Fig. 23
(for two different values of U and providing both the paramagnetic and the ferromagnetic band structures), the flat
bands along high symmetry lines I'X and MR at Fermi level are not settling at £ = 0 anymore but split into two
sets of flat bands near the Fermi level. Similar conclusions hold for the three other ferromagnetic materials that we
have considered in this Appendix. While a high-throughput ferromagnetic calculation is out of reach, these examples
provide compelling evidence that the flat bands found in the paramagnetic calculations discussed in the results section
of the manuscript, will remain in the ferromagnetic calculations.
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Table VIIL The total energy comparison for paramagnetic and ferromagnetic states of STRuO3[ICSD 69360, SG 221 (Pm3m)].
In the FM case the magnetization points along the [001] direction of the conventional unit cell. Here, we only provide the
z-component of the magnetic moment m, in the last column. The ground atste of this material is reported to be ferromagnetic
with moment 2.8 uB/Ru™ ™. Our calculations show that the ferromagnetic (FM) state is more stable than the nonmagnetic
(NM) state.

U=0 U=1 U=2 U=3 U=4 U=5

NM Total energy (eV) 0 1.046 2.074 3.088 4.091 5.06

Non-SOC - Total energy (eV) -0.079 0.839 1.730 2.608 3.464 4.271
Mag-mom (uB) 1.594 2.250 2.254 2.262 2.629 2.733

NM Total energy (eV) 0.000 1.032 2.030 2.980 3.828 4.585

SOC FM Total energy (eV) -0.078 0.841 1.731 2.602 3.451 4.265
m.(uB) 1.6077 2.118 2.231 2.244 2.259 2.808

SrRuOj - ICSD 69360 - SG 221 (Pm3m) - NM - U = 0 StRuOj - ICSD 69360 - SG 221 (Pm3m) - NM - U = 3
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Figure 23. Band structure for StRuO3[ICSD 69360, SG 221 (Pm3m)] obtained with an on-site Hubbard U value for d or f
electron in the mean-field approximation and including the spin-orbit coupling. Plots in the upper panel are for paramagnetic
calculations (NM) while those of the lower panel are for ferromagnetic calculations (FM). Here we have considered both U = 0
(left panel) and U = 3 (right panel).
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Table IX. The total energy comparison for paramagnetic and ferromagnetic states of RbaMnClg[ICSD 9347, SG 225 (Fm3m)].
In the FM case the magnetization points along the [1,1,1] direction of the conventional unit cell. Here, we only provide
the z-component of the magnetic moment m; in the last column. The lattice victors of the primary unit cell are a1 =
a(O 1/2 1/2 ), az = a( 1/2 0 1/2) and a3 = a ( 1/2 1/2 0) with a is the lattice parameter. The total magnetic
moment is 3 uB/Mn which is in good agreement with the experimental 3.9 uB/Mn">"®. The results show that the ferromagnetic
(FM) state is more stable than the nonmagnetic (NM) state.

U=0 U=1 U=2 U=3 U=4 U=5

NM Total energy (eV) 0.000 1.219 2.433 3.641 4.841 6.031

Non-SOC M Total energy (eV) -1.793  -1.092  -0.419  0.224 0.833 1.407
Mag-mom (uB) 3.000 3.000 3.000 2.999 3.000 3.000

NM Total energy (eV) 0.000 1.051 2.040 2.983 3.845 4.519

SOC M Total energy (eV) -1.807 -1.102 -0.425 0.222 0.837 1.417
m,(uB) 1.732 1.732 1.732 1.732 1.732 1.732
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Figure 24. Band structure for RboMnClg[ICSD 9347, SG 225 (F'm3m)] obtained with an on-site Hubbard U value for d or f
electron in the mean-field approximation and including the spin-orbit coupling. Plots in the upper panel are for paramagnetic
calculations (NM) while those of the lower panel are for ferromagnetic calculations (FM). Here we have considered both U = 0
(left panel) and U = 4 (right panel).
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Table X. The total energy comparison for paramagnetic and ferromagnetic states of BaaMnReOg[ICSD 4169, SG 225 (Fm3m)].
In the FM case the magnetization points along the [1,1,1] direction of the conventional cell. Here, we only give the x-component

of the magnetic moment m; in the last column. The lattice victors of the primary unit cell are a1 = a < 0 1/2 1/2 ),
az = a( 1/2 0 1/2) and az = a ( 1/2 1/2 0) with a is the lattice parameter. The theoretical magnetic moment is

4 puB/Mn which is in good agreement with the experimental 3.9 uB/Mn"". Tt shows that the ferromagnetic (FM) state is
more stable than the nonmagnetic (NM) state.

U=0 U=1 U=2 U=3 U=4 U=5

NM Total energy (eV) 0.000 0.902 1.760 2.572 3.337 4.056

Non-SOC M Total energy (eV) -1.331  -0.869  -0.502  -0.201 0.053 0.278
Mag-mom (uB) 3.124 3.506  3.8272  3.999 4.000 4.000

NM Total energy (eV) 0.000 0.903 1.762 2.571 3.331 4.044

SOC M Total energy (eV) -1.269  -0.804 -0.431  -0.126 0.131 0.357
m(uB) 1.828 2.044 2.207 2.321 2.332 2.335
BazMnReOg - ICSD 4169 - SG 225 (Fm3m) - NM - U = 0 BazMnReOg - ICSD 4169 - SG 225 (Fm3m) - NM - U = 4
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Figure 25. Band structure for BaoMnReOg[ICSD 4169, SG 225 (Fm3m)] obtained with an on-site Hubbard U value for d or f
electron in the mean-field approximation and including the spin-orbit coupling. Plots in the upper panel are for paramagnetic
calculations (NM) while those of the lower panel are for ferromagnetic calculations (FM). Here we have considered both U = 0
(left panel) and U = 4 (right panel).
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Table XI. The total energy comparison for paramagnetic and ferromagnetic states of NiMnSb[ICSD 54255, SG 216 (F43m))]. In
the FM case the magnetization points along the [1,1,1] direction of the conventional cell. Here, we only provide the z-component

of the magnetic moment m, in the last column. The lattice victors of the primary unit cell are a1 = a ( 0 1/2 1/2 ),
az =a ( 1/2 0 1/2 ) and az = a ( 1/2 1/2 0 ) with a is the lattice parameter. The total magnetic moment is 4 uB/Mn

and is in good agreement with the experiments (4.2 uB/Mn)™. The results show that the ferromagnetic (FM) state is more
stable than the nonmagnetic or paramagnetic (NM) state.

U=0 U=1 U=2 U=3 U=4 U=5

NM Total energy (eV) 0 1.246 2.488 3.658 5.003 6.247

Non-SOC M Total energy (eV) -1.445  -0.842  -0.301 0.176 0.59 0.954

Mag-mom (uB) 4.000 4.000 4.040 4.150 4.225 4.289

NM Total energy (eV) 0 1.236 2.399 3.405 4.300 5.115

SOC M Total energy (eV) -1.434 -0.833 -0.292 0.185 0.598 0.965

My (uB) 2.309 2.310 2.335 2.396 2.441 2.481
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Figure 26. Band structure for NiMnSb[ICSD 54255, SG 216 (F'43m)] obtained with an on-site Hubbard U value for d or f
electron in the mean-field approximation and including the spin-orbit coupling. Plots in the upper panel are for paramagnetic
calculations (NM) while those of the lower panel are for ferromagnetic calculations (FM). Here we have considered both U = 0
(left panel) and U = 4 (right panel).
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Appendix H: Disconnected flat bands manually selected from flat-band database

In this appendix, we provide a list of curated materials with flat bands. The analysis was manually performed on
the database presented in Appendix C1. For convenience, materials with flat atomic bands are handled separately.
We highlight 345 compounds hosting the most interesting flat-band features by providing their band structure and
DOS.

1. List of curated materials with flat bands

We start with the list of 2,379 curated unique materials (as defined in Appendix C1), corresponding to 6,338 ICSD
entries. This list is available in Table XII. It was obtained by performing a manual search in our database, using the
tools available on Materials Flatband Database website. We have applied several criteria to obtain this list:

e We required that the region of Ag = 0.5eV around the Fermi level (as defined in Appendix C2a) to host only a
few bands along the high symmetry lines so that the flat bands can be easily distinguished from the dispersing
bands.

e Materials with trivial flat atomic bands, of which the BRs are classified as topologically trivial (i.e., LCEBR),
have been excluded at this stage. The methodology to detect these materials will be detailed in Appendix H 2,
including a complete list of candidates.

e We fixed the band width of the flat-band segment to be less than w = 0.1eV (see Appendix C2a).

e We requested to have at least one DOS peak in the region [—1eV,1eV] around Fermi level with a Gaussian
width Wpeax smaller than 1eV (see Appendix C2Db).

Note that for a given unique compound, we might have one ICSD fulfilling all these criteria and another ICSD not
satisfying one of them. Indeed, we use sharp cutoffs and different ICSD entries of a unique compound might have
slightly different band structure or DOS (as explained in Appendix C). One such example is K207Zng [ICSD 1120,
SG 102 (P4ynm)] and [ICSD 2496, SG 102 (P4snm)]. The former fulfills our conditions, the latter does not. Since
the differences are barely noticeable, we include all the ICSD entries of a unique compound as soon as one of them
satisfies all the criteria defined above.

For each entry in Table XII, we provide the chemical formula, space group, all related ICSD numbers and possible
sublattices that we have found using the procedures described in Appendices D and E. We also provide three additional
attributes. First, we rely on the Materials Project™ to give the magnetic properties (when available). Similarly, we
indicate if a material is know to be superconductor based on the information from the NIMS Materials Database®’.
Finally, we tag some materials as “high quality”. These materials have a structure determination including refinement
(in case of powder data including Rietveld refinement), temperature factors, pressure in the range of 0.09 — 0.11MPa,
temperature within the range of 285 — 300K and standard deviation given for cell parameters. These are basically
compounds whose crystallographic structure has been well-determined and are easy to synthesize.

Among the 2,379 curated unique materials, some of them have already been theoretically analyzed or experimentally
probed in the context of flat-band materials. While we cannot pretend to be exhaustive, we list below 11 such materials,
their related references and the main features of their studies.

e RuO, [ICSD 172178, SG 136 (P42/mnm)] was studied by angle-resolved photoemission spectroscopy (ARPES)
experiments in Ref.®! and was reported to host topologically trivial flat-band surface state.

e The electronic structure properties of YoNi; [ICSD 647060, SG 166 (R3m)] have been theoretically studied in
Ref.82, pointing toward the presence the flat bands to explain the magnetic properties of these materials.

e AlFe;By [ICSD 241907, SG 65 (Cmmm)] is a layered ferromagnet studied by ARPES in Ref.® and have been
shown to host flat bands near the Fermi energy.

e Flat bands near the Fermi level have been observed in ARPES for CaCuzRusO12 [ICSD 95715, SG 204 (Im3)]
in Ref.%%.

e In Ref.3%, a scanning tunneling microscopy (STM) experiment was performed on the ferromagnetic Co3SnsSo
[ICSD 624867, SG 166 (R3m)]. A pronounced conductance peak near the Fermi level was observed and identified
as arising from the flat bands. In Ref.®S, the flat bands of ferromagnetic Co3SnySs were also associated to a
sharp peak in the optical conductivity measurement.


https://www.topologicalquantumchemistry.fr/flatbands
https://www.topologicalquantumchemistry.com/#/detail/1120
https://www.topologicalquantumchemistry.com/#/detail/2496
https://materialsproject.org
https://mits.nims.go.jp/en
https://www.topologicalquantumchemistry.com/#/detail/172178
https://www.topologicalquantumchemistry.com/#/detail/647060
https://www.topologicalquantumchemistry.com/#/detail/241907
https://www.topologicalquantumchemistry.com/#/detail/95715
https://www.topologicalquantumchemistry.com/#/detail/624867
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e Topological flat bands in the vicinity of the Fermi level in CoSn [ICSD 161118, SG 191 (P6/mmm)] were studied
theoretically and observed in the ARPES experiments in Ref.8”%%. The tuning of the flat bands in doped CoSn
was also reported experimentally in Ref.8.

e The material MgV20y4 [ICSD 674693, SG 216 (F'43m)] in its ferromagnetic phase was predicted by first-principles
calculations in Ref.?° to host a three-dimensional flat band near the Fermi energy.

e Pd;P,Sg [ICSD 16296, SG 164 (P3m1)] with a Kagome van-der-Waals structure was experimentally studied
in Ref.”! where the magnetic measurements were explained by the flat bands predicted in the first-principles
calculations.

e Pd3Pb [ICSD 42600, SG 221 (Pm3m)] was studied theoretically in Ref.”? and experimentally by Shubnikov—de
Haas oscillations in Ref.”?, pointing toward a flat-band semimetal.

¢ A minimal microscopic model within a large-S expansion based was built for SraFeMoOg [ICSD 181752, SG 225
(Fm3m)] in Ref.”*, leading to the spin-polarized flat bands and four massive or massless Dirac dispersions.

e YCrgGeg [ICSD 658018, SG 191 (P6/mmm)] has been probed by ARPES in Ref.?® to unveil planar flat bands
associated to the Kagome sublattice.

Table XII: Manually curated list of materials with flat bands. We provide in this table the list of the 2,379 entries of curately
chosen flat-band materials, indexed by the first column. The second column gives the chemical formula, the third column
the space group symbol (and number in parentheses). The fourth column indicates the topological classification at the Fermi
level: topological insulator (TT), topological semi-metal (SM) or trivial insulator (Triv.). The fifth column indicates if the
material also belongs to the list of best materials given in Appendix H 3 and the figure displaying its band structure and DOS.
The sixth column details the sublattices found for each material and common to every ICSD entries of this material. Here
’k’ stands for Kagome, 'p’ for pyrochlore, b’ for bipartite, ’s’ for split lattice and ’I’ for Lieb sublattice. A star superscript
after 'k’ (’I’) indicate that only approximate Kagome (Lieb) sublattices were found (as defined in Appendix D). The seventh
column gives the magnetic properties as obtained from Materials Project (NM for non-magnetic, FM for ferromagnetic, AFM
for anti-ferromagnetic, FiM for ferrimagnetic, — when the information is not available). The eighth column indicates if the
material is known to be superconductor according to the NIMS Materials Database. ’SC’ stands for superconductor while
’SC™’ means that alloys based on this material are superconductor. The ninth column tells which material are ”high-quality”
as defined in Appendix H 1. The last column gives all the ICSD entries related to each material. If a given ICSD has additional
sublattices compared to those common to all ICSD entries, a superscript label provides the list of these additional sublattices.

Num chem. formula space group Ztolg,)f' best sublat. |magn. czigitt. qﬁﬁi};y ICSDs
1 Al; O3 P1 (1) Triv. — — NM — HQ 173014
2 AgBrOs P1 (1) Triv. |Fig. 28 — — — — 670051
3 LiNas N P1 (1) Triv. — — — — — 92316
4 AgHO» P1 (1) Triv. |Fig. 28 — — — — 670060
5 CaNisH P1 (1) SM — — FM — — 189752(K) 189753
6 NaySnzGeysO12(OH)y P1(2) Triv. — — NM — — 15017
7 Nal(H20)2 P1 (2) Triv. — — NM — — 23134
8 (S2N3)VCl, P1 (2) Triv. — (b) NM — HQ 30742 61351
9 Cu(SeOy4)(H20) P1 (2) TI — — FM — HQ 30887
10 NagLiz(W2010) PI (2) Triv. | — (b) NM — HQ 10027
11 K2Cus(SeO3)4 P1(2) SM — (b,s) FM — HQ 50541
12 Cu(F(AuFy4)) P1(2) SM |Fig. 28 (b,s) FM — — 62544
13 K5Cuz((P207)H(P207)) PI1 (2) TI — (b) FM — HQ 62742
14 ((NO)(HF2))(IF5) P1(2) Triv. — — — — — 71582
15 CusBigV2014 P1 (2) SM |Fig. 28| (bs) FM — HQ 75222
16 Ca(SnF3)2 P1(2) Triv. — (b) NM — HQ 92907
17 K5Cu(Fe(CN)g) P1(2) SM — — FM — HQ 99499
18 Nas (Cu2Sis011)(H20)2 P1(2) Triv. |Fig. 28 (b,s) FM — HQ 154123 414048
19 (CH3)2Se0O P1 (2) Triv. — — NM — HQ 171011
20 CA(HCO(NHa))2ls PT (2) Triv. | — — NM — HQ 192774
21 RbSbBrFj; P1 (2) Triv. — — NM — — 200109
22 NasCuz(SigO11) P1(2) Triv. — (b,s) FM — HQ 240930
23 TiaP20g P1(2) Triv. — (b) — — — 243672
24 Pbs(HgO2)(CrOy4) P1(2) Triv. — (b) NM — HQ 280778
25 Rb(VO2(103)2) P1 (2) Triv. — — NM — HQ 281304
26 K2Cusz(GesO014) P1(2) SM — (b) FM — HQ 410828



https://www.topologicalquantumchemistry.com/#/detail/161118
https://www.topologicalquantumchemistry.com/#/detail/674693
https://www.topologicalquantumchemistry.com/#/detail/16296
https://www.topologicalquantumchemistry.com/#/detail/42600
https://www.topologicalquantumchemistry.com/#/detail/181752
https://www.topologicalquantumchemistry.com/#/detail/658018
https://materialsproject.org
https://mits.nims.go.jp/en
https://www.topologicalquantumchemistry.com/#/detail/173014
https://www.topologicalquantumchemistry.com/#/detail/670051
https://www.topologicalquantumchemistry.com/#/detail/92316
https://www.topologicalquantumchemistry.com/#/detail/670060
https://www.topologicalquantumchemistry.com/#/detail/189752
https://www.topologicalquantumchemistry.com/#/detail/189753
https://www.topologicalquantumchemistry.com/#/detail/15017
https://www.topologicalquantumchemistry.com/#/detail/23134
https://www.topologicalquantumchemistry.com/#/detail/30742
https://www.topologicalquantumchemistry.com/#/detail/61351
https://www.topologicalquantumchemistry.com/#/detail/39887
https://www.topologicalquantumchemistry.com/#/detail/49027
https://www.topologicalquantumchemistry.com/#/detail/50541
https://www.topologicalquantumchemistry.com/#/detail/62544
https://www.topologicalquantumchemistry.com/#/detail/62742
https://www.topologicalquantumchemistry.com/#/detail/71582
https://www.topologicalquantumchemistry.com/#/detail/75222
https://www.topologicalquantumchemistry.com/#/detail/92907
https://www.topologicalquantumchemistry.com/#/detail/99499
https://www.topologicalquantumchemistry.com/#/detail/154123
https://www.topologicalquantumchemistry.com/#/detail/414048
https://www.topologicalquantumchemistry.com/#/detail/171011
https://www.topologicalquantumchemistry.com/#/detail/192774
https://www.topologicalquantumchemistry.com/#/detail/200109
https://www.topologicalquantumchemistry.com/#/detail/240930
https://www.topologicalquantumchemistry.com/#/detail/243672
https://www.topologicalquantumchemistry.com/#/detail/280778
https://www.topologicalquantumchemistry.com/#/detail/281304
https://www.topologicalquantumchemistry.com/#/detail/410828
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(Hg,)((H4TeOg ) (HeTeOg))(H20)2 P1(2) Triv. — — NM — — 412799
W2NClg P1 (2) SM — (b,s) FM — HQ 415768
Naz(SO4)(BF3) P1 (2) Triv. — — NM — HQ 424150
SrHg(As207) P1(2) Triv. — (b) NM — — 430291
BaHg(As2O7) P1(2) Triv. — (b) NM — — 430292
NbzSeg P1 (2) Triv. — — NM — — 645386 8179 62538
670020 34870 34871
. 34872 68913 77421
NaAlSizOg P1 (2) Triv. — (b,s) — — — 77422 77423 77424
77425 109006 171090
171091 171092
Ag(SbFg)2 P1(2) SM — (b,s) FM — — 65186
Al(OH)3 P1(2) Triv. — — NM — — 164050 164049
BaCu(P20O7) P1(2) TI — (b) FM — HQ 66534
BaCu(P207) P1(2) TI — (b) — — HQ 192060
BisPbo V201 P1(2) Triv. — (b) NM — HQ 56791
PbBiO(VOy4) P1(2) Triv. — (b) NM — — 419126 419121
CaClz(H20)4 P1 (2) Triv. — — NM — — 8061
T4005 151568 151560
Ca(Cies05) Pl@ T | | me 3| | s toiers 11072
151576 151577 151586
(Zn(H20)6)(SnF3)2 P1(2) Triv. — — — — HQ 166589
Mg,B205 P1(2) Triv. — (b) NM — — 24789 79721
Cs2(Sn2S4(S2)) P1(2) Triv. — — NM — HQ 73008
VaTesO7F2 P1 (2) Triv. — (b) FM — HQ 173748
NasPd(SeOy4)2 P1(2) Triv. — (b) NM — HQ 249506
Ag(PdFg) P1(2) TI — (b,s) FM — HQ 51507
K2Co(SeO4)2(H20)2 P1 (2) SM — — AFM — HQ 98686
Na(BSizOg) P1(2) Triv. — (b,s) NM — — 16907
PbBiO(POy4) P1(2) Triv. — — NM — HQ 419125
LiFe(SO4)F P1(2) Triv. — (b) AFM — — 180389 182944 194597
InAsO4(H20) P1 (2) Triv. — — NM — HQ 170760
Al;1Mny P1 (2) SM — — FM — — 10509 57975
NaoCu(C204)2(H20)2 P1(2) SM — — FM — HQ 40090
Sc(PS4) P1(2) Triv. — (b) NM — HQ 67559
AuyClg P1 (2) Triv. — — NM — HQ 201436
NaYP3Sg P1(2) Triv. — — — — — 431533
NaZnP,0sOH P1(2) Triv. — — NM — HQ 39491
PbPt2O04 P1(2) TI — (k*,b) NM — HQ 59657 82204
SroMgMoOg P1(2) Triv. — (b,s) — — HQ 173119
Sr(OH)CI(H20)4 P1 (2) Triv. | — — NM — — 71446
YBr(MoOy4) P1(2) Triv. — (b) — — — 242056
YBr(WOy4) P1(2) Triv. — (b) NM — HQ 428802
As205 P2 (3) Triv. [ — — | — 1 — HQ 233656 233600 238601
Nag (ZnSizOg) P2, (4) Triv. — (b,s) NM — HQ 924 20114 200440
CaCuO2 P2 (4) Triv. — (b,s) NM — — 84868
BaCuzClz(Te2Og) P2, (4) Triv. — (b) FM — HQ 85786
PbCusz(TeO3)2Cls P2, (4) Triv. — (b) FM — HQ 189155
SrCuz(TeO3)2Cla P2, (4) Triv. — (b) FM — HQ 416653
Cu(I03)2 P2, (4) SM — (b,s) FM — HQ 4327
LiIn(P207) P2, (4) Triv. — (b) NM — HQ 60935
LiSc(P207) P2, (4) Triv. — (b) NM — HQ 91496
Na(BSi2O5)(OH)2 P2, (4) Triv. — — NM — HQ 12134
Te205 P2, (4) Triv. — (b,s) NM — — 2523 191342
NbOI, C2 (5) Triv. |Fig. 28 (b,s) NM — HQ 36255
NbOBr2 C2 (5) Triv. |Fig. 28 (b,s) NM — HQ 416669
Pbs(VO4)2 c2 (5) Triv. | — — NM — HQ 29359 626'9‘;‘;(;’()1,;57605“)
SryZnzFi4 Cm (8) Triv. — (k*,b) — — HQ 72991
CazCoOs3 Cm (8) SM — — FM — HQ 95439
SbTaON> Cm (8) Triv. — (b,s) — — — 674163
SbNbN,O Cm (8) Triv. — (b,s) — — — 674153
TeGeN,O Cm (8) Triv. — (b,s) — — — 674160
Cd2O(OH)2(H20) Cm (8) Triv. — — NM — HQ 40185 40186
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https://www.topologicalquantumchemistry.com/#/detail/34872
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https://www.topologicalquantumchemistry.com/#/detail/77423
https://www.topologicalquantumchemistry.com/#/detail/77424
https://www.topologicalquantumchemistry.com/#/detail/77425
https://www.topologicalquantumchemistry.com/#/detail/109006
https://www.topologicalquantumchemistry.com/#/detail/171090
https://www.topologicalquantumchemistry.com/#/detail/171091
https://www.topologicalquantumchemistry.com/#/detail/171092
https://www.topologicalquantumchemistry.com/#/detail/65186
https://www.topologicalquantumchemistry.com/#/detail/164050
https://www.topologicalquantumchemistry.com/#/detail/164049
https://www.topologicalquantumchemistry.com/#/detail/66534
https://www.topologicalquantumchemistry.com/#/detail/192060
https://www.topologicalquantumchemistry.com/#/detail/56791
https://www.topologicalquantumchemistry.com/#/detail/419126
https://www.topologicalquantumchemistry.com/#/detail/419121
https://www.topologicalquantumchemistry.com/#/detail/8061
https://www.topologicalquantumchemistry.com/#/detail/14005
https://www.topologicalquantumchemistry.com/#/detail/151568
https://www.topologicalquantumchemistry.com/#/detail/151569
https://www.topologicalquantumchemistry.com/#/detail/151570
https://www.topologicalquantumchemistry.com/#/detail/151571
https://www.topologicalquantumchemistry.com/#/detail/151572
https://www.topologicalquantumchemistry.com/#/detail/151573
https://www.topologicalquantumchemistry.com/#/detail/151574
https://www.topologicalquantumchemistry.com/#/detail/151575
https://www.topologicalquantumchemistry.com/#/detail/151576
https://www.topologicalquantumchemistry.com/#/detail/151577
https://www.topologicalquantumchemistry.com/#/detail/151586
https://www.topologicalquantumchemistry.com/#/detail/166589
https://www.topologicalquantumchemistry.com/#/detail/24789
https://www.topologicalquantumchemistry.com/#/detail/79721
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https://www.topologicalquantumchemistry.com/#/detail/57975
https://www.topologicalquantumchemistry.com/#/detail/40090
https://www.topologicalquantumchemistry.com/#/detail/67559
https://www.topologicalquantumchemistry.com/#/detail/201436
https://www.topologicalquantumchemistry.com/#/detail/431533
https://www.topologicalquantumchemistry.com/#/detail/39491
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https://www.topologicalquantumchemistry.com/#/detail/20114
https://www.topologicalquantumchemistry.com/#/detail/200440
https://www.topologicalquantumchemistry.com/#/detail/84868
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84 Nay(COy) Cm (8) Triv. — — NM — 245413 245414 245410(P)
85 K4(CO4) Cm (8) Triv. — — NM — 245424 245426 245421
86 SiO2 Cec (9) Triv. — (b,s) NM — 75662 81381 413210
87 BasWO3F, Cc (9) Triv. — — NM HQ 201653 33271 673319
88 KSbB2Og Cec (9) Triv. — (b) NM HQ 238073
89 Cs2CuP207 Cec (9) SM — (b) FM — 430123
90 LiVOs3 Cec (9) Triv. — — — HQ 23477
91 TiZrSeq P2/m (10) TI — (b) NM — 104188
92 CrAuTey P2/m (10) SM |Fig. 29 — FM HQ 150279
93 Cu(I03)2 P2, /m (11) SM — (b) FM HQ 2232
94 Ca3z VN3 P2;/m (11) Triv. — (b) NM — 41060
95 CuWO3F, P2y /m (11) SM | — (b,5) FM HQ 60759
96 K(VO)H(SeO3)2 P2;/m (11) SM — (b) FM HQ 82535
97 (NH4)(H(VO)(SeO3)2) P2:/m (11) SM — — FM — 97400
98 PbPdSi(P207)2 P2;/m (11) Triv. — (b,s) NM — 195306 420535
99 NasNi(PO4)(COs) P2y /m (11) | Triv. | — (b) AFM HQ 237798
100 K3 (Ru(P2Seg)(P3Seq)) P2;/m (11) Triv. — — NM — 406200
101 (NO)Cu(NOg3)3 P2y/m (11) SM — — — HQ 422033
102 CuzGeP2019 P2;/m (11) SM — (b) FM — 426627
103 As4Ss P2;/m (11) Triv. — — NM HQ 16107 98901
104 Bas(Zn2F7Cl) P2;/m (11) Triv. — (b,s) NM HQ 79478
105 Bag (CozF7Cl) P2;/m (11) Triv. |Fig. 29 (b,s) FM HQ 79479
106 BasNiaF7Cl P2;/m (11) Triv. |Fig. 29 (b,s) FM HQ 84782
107 CuZnCl1(OH)3 P2;/m (11) SM — (b) FM — 252429
108 CuzSc2(GesO13) P2;/m (11) Triv. | — (b) FM — O s 0t
109 Y3(VOs5)(OH)3 P2;/m (11) SM — — FM HQ 262400
110 Lag(VOs5)(OH)3 P2:/m (11) SM — — AFM HQ 262402
111 NagIn(POy)2 P2;/m (11) Triv. — (b) NM HQ 87833 90941
b 5
112 PbSO4(PbO)2 P2, /m (11) | Triv. | — — NM — 3076{32:;(413)7(10)0;811%8)( )
113 TICu(OH)SO,4 P2, /m (11) SM | — (b) FM HQ 36581
114 Laz0s2010 C2/m (12) SM — — FM HQ 10104
115 MoV,0s Cc2/m (12) TI |Fig. 29 (b) NM — 28471
116 LiH2POs2 C2/m (12) Triv. — — NM HQ 59823 250176
117 Sr7ResO19 C2/m (12) Triv. — (b,s) FM HQ 93804
118 (Sr2Co003) Cc2/m (12) SM |Fig. 29 — FM — 99894
119 Cr3Og C2/m (12) TI |Fig. 29 (b) FM — 155847
120 Cr30g C2/m (12) Triv. — — FM — 155848
121 LiH3As207 C2/m (12) Triv. — — NM HQ 172988
122 MgBr2(H20)6 Cc2/m (12) Triv. — — NM HQ 189844
123 BrgSia C2/m (12) Triv. — — NM — 239354
124 BryNb C2/m (12) Triv. — (b,s) NM — 239640
125 Li>CrCly Cc2/m (12) Triv. — (b) FM HQ 403035
126 BaAuz(SOy4)4 C2/m (12) Triv. — (b) NM HQ 427677
127 ReSCl3 C2/m (12) Triv. — (b,s) — — 420458
128 LigNy C2/m (12) Triv. — — — — 675129
129 AgPdZraFqq C2/m (12) Triv. — — FM HQ 65181
130 NaPd(Zra2F11) Cc2/m (12) Triv. — — FM HQ 77241
131 NaCo(ZrzF11) C2/m (12) SM — — FM HQ 81221
132 NaNi(ZroF11) Cc2/m (12) Triv. | — — FM HQ 81222
133 NaZn(Zr2Fq1) Cc2/m (12) Triv. — — NM HQ 81223
54185 54188 94385
252719 252725 252728
252731 252740 252743
154 cac cryman v | — | — | Nu Ho
252764 252767 252770
252773 252776 200833
411190 672970
135 Mg(CrOy) C2/m (12) Triv. — (b) NM — 18120
136 Ag3In(POy)2 C2/m (12) Triv. — (b) NM HQ 245001
137 Gay03 Cc2/m (12) Triv. | — (b) NM HQ A s e
138 Al>O3 C2/m (12) Triv. — (b) NM HQ 82504 673079
139 LaglsGes C2/m (12) SM — (b) — HQ 414175
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140 YCl(MoOy) C2/m (12) Triv. — (b) NM HQ 249647
141 K2Na(Ag(CN)2)3 c2/m (12) Triv. |Fig. 29| (k*,b) NM HQ POTRE T4 9725
142 Pby0(SO4) c2/m (12) | Tviv. | — — NM HQ 142460020 2026500 50627
143 PbaO(WO4) Cc2/m (12) Triv. — — NM — 61399
144 Pb2Co(WOg) Cc2/m (12) SM — (b,s) AFM HQ 77912
145 T1FeS, C2/m (12) Triv. — — NM — 30011 63381
146 T1FeSs C2/m (12) TI — — NM — 600815 659748
147 BasY2PtCuzO1o Cc2/m (12) TI — (b,s) NM HQ 62300
148 Y2BaszCusPtOqg C2/m (12) TI — (b,s) NM HQ 65614
149 Ys5Mo2012 C2/m (12) SM |Fig. 29 (b) FM HQ 60957 62215
150 K(H.POy) P2/c (13) Triv. |Fig. 30 — NM HQ 70341
151 RbLi>Gaz(BO3)s P2/c (13) Triv. — (b) NM HQ 280205
152 Na(CN)(H20)2 P2y /c (14) Triv. — — NM — 830 2244 16765
153 Li(NH,)(PO3F) P21 /c (14) Triv. | — — NM — 1439
154 Liz2(SOy4) P21 /c (14) Triv. | — (b) NM HQ 2012 08 20723
155 BoF4 P2y /c (14) Triv. — — NM — 27867
3182305) 100632 647640(%)
673316(8) 84848(5) 190631(5)
156 WO3 P2y /c (14) Triv. — (b) NM — 14332(5) 16080 17003(%)
50727 80056(5) 80057
190630(3)
157 Cs(HSOy4) P2;/c (14) Triv. | — — NM HQ 07108 39252 91808
158 Mo(As207) P2y /c (14) Triv. — (b,s) NM — 72518
159 Cu(HSeO3)2(H20)2 P2y /c (14) SM — — FM — 80932
160 Cd(MoO3)(POy) P2, /c (14) Triv. | — (b) FM — 82000
161 (HCONH3)2(Cu(HCOO)2) P2y /c (14) SM — — FM — 109973 194113
162 Pb2Cu(BO3)2 P2y /c (14) SM — (b) FM HQ 155317
159550 15805(P:5) 24270(P)
30893(P) 30895(P) 34163(P)
163 Mg(SiO3) P2y /c (14) Triv. — — NM — 02750(P) 159551(P) 159552(P)
159553(P) 180445(P) 196432(P)
201535(P)
164 Sna (P207) P21 /c (14) Triv. | — — NM HQ 170847
165 K2 (SeMoOg) P2y /c (14) Triv. — — NM — 412999
166 OsOF4 P2y /c (14) Triv. — — NM HQ 417246
167 KAgAsS, P2y /c (14) Triv. |Fig. 30 — — — 431760
168 NaosTeO3 P2y /c (14) Triv. — — NM — 100693
169 ScOF P21 /c (14) Triv. | — (b) NM HQ FALLZ 100562 100563
963(™) 16616(P) 24640
79550 79551 79552
79553(P) 79554 79555(P)
170 Cas(SiOy4) P21 /c (14) Triv. — — NM HQ 81096(P) 196150(P) 245074(P)
245075(P) 245076(P) 245077(P)
245078(P) 245079(P) 245080(P)
421708(P) 280095(P)
171 Cu(HSeO3)2 P2y /c (14) SM — — FM HQ 29538 51676(P)
172 Cu(OH)Cl P2y /c (14) TI — — FM HQ 38384
173 Cu(OH)C1 P2y /c (14) TI — — FM HQ 91088
174 Cs2(AsaFgO2) P2y /c (14) Triv. — — NM HQ 6070
175 K2(W207) P21 /c (14) Triv. | — (b,s) NM HQ 67284
176 KCuCls P21 /c (14) Triv. — — FM HQ 15590 109325 252663
177 Cu(AlAsOs) P21 /c (14) Triv. — (b) NM — 91551
178 VO2 P21/c (14) Triv. 7 (b) FM 7 603360 647504 647610
179 Naz(Ni(H20)2)(V204F¢) P2y /c (14) Triv. — — FM — 424345
180 Nay (PdFy) P2y /c (14) Triv. — (b) NM HQ 33889 71101
181 CuShy0g P21 /c (14) SM — (b) FM — O ()
182 Y(NiO3) P21 /c (14) Triv. | — (b) FM HQ 88043 S0t r 92047
183 K2 (Pt(CN)4ls) P2y /c (14) Triv. — — NM HQ 413706
184 Rba (Pt(CN)4I2) P2y /c (14) Triv. — — NM HQ 421673
185 XeFy P2y /c (14) Triv. — — NM HQ 26626 27467
186 VFy P2y /c (14) SM — (b,s) FM — 65785
187 Ag(AuFy4)s P21 /c (14) SM | — (b,s) FM HQ 85416
188 NaygSnzFig C2/c (15) Triv. — (b) NM — 9891
189 V204(H20), C2/c (15) SM — — FM — 16727
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190 V(S2)2 C2/c (15) Triv. — NM — 16797 64770 428285
191 Nag(NbsOq1) C2/c (15) Triv. — (b) — — 18305
192 LioCu(P207) C2/c (15) SM — (b) FM HQ 72485 160321
193 ((CH3)2NH32)(Cu(HCOO)3) C2/c (15) SM — FM — 110500 151227
194 PbPd,04 C2/c (15) Triv. |Fig. 30 (b) NM HQ 263050
195 K(Cl3(MoOCls2)2) C2/c (15) Triv. — (b) FM HQ 410954
196 Ag,CuTeOg C2/c (15) SM — (b) FM HQ 416931
197 (NH4)2(MoO2S2) C2/c (15) Triv. — — NM HQ 41688 423990
198 BaCu(SeO3)2 C2/c (15) SM — (b,s) FM HQ 202388
199 SrCu(SeO3)2 C2/c (15) SM — (b,s) FM HQ 202389
200 CsaMoO3S, C2/c (15) Triv. — — NM HQ 423982 423983
201 RbaMoO3Ss C2/c (15) Triv. — — NM HQ 423992
202 Cs(SbeF7) C2/c (15) Triv. — — NM — 14119 24741
203 Cu(H2PO2)2(CO(NH2)2) C2/c (15) SM — — FM — 279589(P) 279590 279591
204 Cuz(P4012) C2/c (15) TI — (b) FM — 23756
205 (N2oHs5)(BF4) C2/c (15) Triv. — — NM — 9895 245055
206 NasCu(P207) C2/c (15) SM — (b) FM HQ 79868 80418
207 CaNi(BP207(OH)3) C2/c (15) Triv. — — FM — 409898
208 LaCuzOy4 C2/c (15) SM — (b,s) — HQ 83486
209 YCus0,4 Cc2/c (15) SM |Fig. 30| (b,s) — HQ 83493
210 NiZn(P4012) C2/c (15) Triv. — (b) FM — 37137
211 La(MnOg) C2/c (15) Triv. — (b,s) FM HQ 150258
212 VOSb204 C2/c (15) SM — (b) FM HQ 2292 27800
213 Sr3CuPtOg C2/c (15) SM — (b,s) FM HQ 66347 72721
214 (VO)(PO3)2 C2/c (15) SM — (b) FM HQ 39762 100042 160943
215 Sc4O0sCly C2/c (15) Triv. — — NM HQ 421532
216 MgTeMoOg P2:2:2 (18) Triv. — (b) NM HQ 184714
217 Zn(TeMoOg) P2,2:2 (18) Triv. — (b,s) NM HQ 250523 163981
218 As3 05 P212:2; (19) Triv. — (b,s) NM HQ 987 654040
219 AsPOs P2:2,2; (19) | Triv. | — (b) NM HQ 36649
220 SbAsOs P2:2,2; (19) Triv. — (b) NM HQ 36650
221 NaCu(POy) P2,2:2; (19) | SM | — (b) FM HQ 35451
222 BaVSs; €222, (20) SM | — (b,9) FM HQ 63230
223 GeTiONF Pmm2 (25) Triv. — — — — 674260
224 KCu(CO3)F Pmc2; (26) sSM | — (b) FM HQ 75401
225 CsBi(Nb2O7) Pmc2; (26) Triv. — (b,s) NM HQ O e aoaa ™2
226 Bis>(MoOg) Pca2; (29) Triv. — — NM — 14266 47139(P) 201685(P)
227 InO(OH) Pmn2; (31) Triv. — — NM HQ 15082 166253
228 LiV,Os Pmn2; (31) SM | — (b) FM HQ 88640
229 Cu(NH4)(POy4)(H20) Pmn2; (31) SM — — FM HQ 250189
230 (NH4)(Co(PO4)(H20)) Pmn2, (31) SM — — AFM HQ 280044
231 (NH4)(NiPO4)(H20) Pmn2; (31) Triv. — — FM HQ 424553
232 V205 Pmn2; (31) | Tyiv. | — (b) NM — 130841 29140 41080
233 SrGaHs Pna2; (33) Triv. — — NM — 240697
234 FeP Pna2, (33) SM — — — HQ 15057
235 Rb(AlSiOy4) Pna2, (33) Triv. — (b,s) NM — 4335 160823
236 Cs(AlSiO4) Pna2; (33) | Tviv. | — (b,s) NM HQ 160522009 156607(9) 186608
237 TITeVOs Pna2; (33) Triv. — (b) NM — 173863 173864
238 FeS, Pnn2 (34) Triv. — — NM HQ 42726
239 FeTes Pnn2 (34) Triv. — — — HQ 42727 633870
240 BaxGeaTiOg Cmm?2 (35) Triv. — (b,s) — HQ 39133
672710 16925 182604
241 BaZnF4 Cme2;1 (36) Triv. |Fig. 30 (b,s) — — 182605 182606 182607
182609 402925 402926
20172 167307 167308(%)
242 Al5(BO3)Os Cmc2; (36) Triv. — (b) NM HQ ig;g?g ig;gig ig;gﬁ
167315 167316 190085
243 BaNiFy Cme2;1 (36) Triv. — (b,s) FM — 23141 261190 410708
244 BaCoF4 Cmc2, (36) SM — (b,s) FM HQ 26067 261189
245 BaVSs Cme2; (36) SM | — (b,s) FM HQ 52692 63229 1od182
246 Rb2(PbO3) Cmc2, (36) Triv. — (b,s) NM — 1413
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247 Nag(VOS3) Cmc2; (36) Triv. — — NM — HQ 281593(P) 415217
248 Sra(Taz07) Cmec21 (36) Triv. — (b,s) NM — HQ 16388
249 Naz(W207) Cmec2, (36) Triv. — (b,s) NM — HQ 65780
250 CaGa(BO3)O Cece2 (37) Triv. — (b) NM — HQ 93390
154346 161341 31155(K:5:1)
251 Ba(TiO3) Amm2 (38) | Triv. | — (b) NM — HQ | 73637000 7acasosl) 7aeao(ie)

73640(:8:1) 73641 (5.1 161419(k:8)
186460(5:1) 237106(5:) 237109(s:)

252 Rb4(COy4) Amm?2 (38) Triv. — — NM — — 245441
253 K(NbO3) Amm?2 (38) Triv. — (b,s,1*) NM — — 9533(K) 14363 190922(K)
254 Pb(ZrOs) Amm2 (38) | Triv. | — (b,s,1") | NM — HQ 30607
255 Ag,(TeO2(OH)4) Fdd2 (43) Triv. — (b) NM — HQ 240968
256 Rb2((Al2Siz)O10) Fdd2 (43) Triv. — (b,s) NM — — 180324
257 IrFy Fdd2 (43) SM — (b,s) FM — — 23483
258 Bis(CO3)09 Imm?2 (44) Triv. |Fig. 30 — NM — HQ 94740 252588
259 Fe(TizO7) Imm?2 (44) Triv. — — FM — — 190042
260 WePCly7 Imm2 (44) Triv. — — AFM — HQ 422270
261 BasIngO13 Tba2 (45) Triv. |Fig. 30 (b) NM — — 72887
262 Ag(C(CN)3) Ima2 (46) Triv. — — NM — HQ 43823 428560
263 Sr(TiO3) Ima2 (46) Triv. — (b,s) NM — — 182248
264 Pb(TiO3) Pmmm (47) Triv. — (b,s,1") — — — 27949
265 YBaCo205 Pmmm (47) SM — (b,s) FM — — 171433 247220
266 LaBazCusO7 Pmmm (47) TI |Fig. 31 (b,s) NM — — 81167
267 YBa(Fe205) Pmmm (47) SM — (b,s) FM — — 164176 281205 281206
268 SiO2 Pnnn (48) Triv. — (b,s) NM — — 170533
269 SiO2 Pban (50) Triv. — (b,s) NM — — 170535
270 Las(NiO4) Pban (50) Triv. | — (b,s,1*) | FM — HQ 201940
271 Cu(H2PO2)2 Pmma (51) SM — — FM — HQ 280921
272 CuCosGes Pmma (51) SM — — FM — HQ 62856

25754 50329 50331
56606 56607 56699
56701 78475 85325
273 Cu(GeOg3) Pmma (51) SM — (b) FM — HQ 85326 89400 89401
89402 89403 89404
89405 89406 89407
246664 411018 411019

274 Cu(SiOs3) Pmma (51) SM — (b) FM — HQ 89669

275 LaCoAly Pmma (51) TI — — NM — HQ 9986

276 Ga(GaCly) Pnna (52) Triv. — (b) NM — HQ 14218 62664 66548
277 In(InBry) Pnna (52) Triv. — (b) NM — HQ 60851 62240
278 CuPtOs Pmna (53) SM — — — — — 670125

279 Na3zCuysSs Pbam (55) SM — — NM — HQ 10004

280 Nag (TiCly) Pbam (55) Triv. — (b) FM — HQ 400264

281 BizAlyOg Pbam (55) Triv. | — (b) NM — — AL SN
282 Rb(VOF3) Pbam (55) TI — (b,s) FM — HQ 249403 426620
283 YCrBy Pbam (55) Triv. — — NM — — 16171

284 YVB,4 Pbam (55) TI — — NM — — 615679

285 Nas(MnCly) Pbam (55) SM — (b) FM — HQ 9136

286 Sc2CrBg Pbam (55) TI — — FM — — 99646

287 Sc4ClgB Pbam (55) SM — (b) NM — HQ 201977

288 ScyClgN Pbam (55) SM — (b) NM — HQ 201979

289 BisNFg Pbem (57) Triv. | — (b) NM — — 70395

290 FexC Pbem (57) TI — (b) — — — 670573

291 Caz(AsOy4)Cl Pbem (57) Triv. — (b) NM — — 26234

292 ScFesSia Pbem (57) SM — — FM — HQ 402545 633456
293 (NH,)(VO3) Pbem (57) Triv. | — — NM — — 1487

291 NeO; Panm 9 | M | — | — [P — [ — T,
295 LisCa(BO3)2 Pnnm (58) Triv. — — NM — HQ 99503 239000
296 MnB4 Pnnm (58) SM — (b) FM — HQ 194807

297 FeBy Pnnm (58) Triv. — — NM — — 196424 425311 670854

298 BazCoClz(SeO3)2 Pnnm (58) SM — (b) AFM — HQ 280965
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24275(P) 26688(P) 30677(P)

30678(P) 30679(P) 30680(P)

76936(P) 84613(P) 84614(P)
85743(P) 86340 92634(P)

299 Al>(Si04)0 Pnnm (58) Triv. — — NM — — 02635(P) 100395(P) 100396(P)
100397(P) 100398(P) 100399(P)
169412(P) 172725(P) 172726(P)
172727(P) 172728(P) 172729(P)
172730(P) 172731(P) 172732(b)
300 CuZn(AsO4)(OH) Pnnm (58) Triv. — (b) FM — — 160894
- 155832 185886 200478
301 CrOg Pnnm (58) Triv. — (b) FM — — 500479 290480
- 25680 42041 42115
302 FeSe, Pnnm (58) Triv. — — NM — — 44751 633469 633479
26756 42415 42416
303 FeSo Pnnm (58) Triv. — — NM — — 109374 633255 633275
633304
304 CoAsy Pnnm (58) SM — — NM SC — 610034
305 MnSs, Pnnm (58) SM |Fig. 31 — FM — — 643441
306 Fe(NCNH), Pnnm (58) Triv. — — NM — HQ 419222 422725
307 CaBi(CO3)OF Pmmn (59) Triv. — — NM — HQ 87759
308 Nas (TiO)(GeOy4) Pmmn (59) Triv. — (b,s) NM — HQ 160149
309 CoCus 03 Pmmn (59) SM |Fig. 31 — FM — HQ 33996
5934505 88354(5) 88861
310 Na(V2Os) Pmmn (59) SM — (b) FM — HQ 88862 88863(°) 88864
89411(5) 89412 89413
92954(5) 251182 409210(5)
311 LiV2Os Pmmn (59) SM — (b,s) — — HQ 88639
312 CsMgHs Pmmn (59) Triv. — (b) NM — — 159177
313 CrOCl1 Pmmn (59) SM — (b) FM — HQ 4086 28318
16013 27136 40963
314 FeOCl Pmmn (59) | SM | — (b)  [AFM| — HQ 27136
315 RuCls Pmmn (59) Triv. — — FM — HQ 414041
241176 241177 241178
241179 241180 241181
316 Sr(VsOr) Pmmn (59) | SM | — (b) |AFM| — HQ 241179 241180 241181
241185 241186 241187
317 FeNb,Og Pben (60) Triv. — (b) FM — — 15855 31943 151720
318 Fe(Nb2Og) Pben (60) TI — (b) FM — — 24216
319 CuNbyOg Pben (60) SM — (b) FM — — THene Ty e
320 CoNb2Og Pben (60) SM — (b) FM — — 182710 182711
321 Na3(Si2Os5) Pben (60) Triv. — (b,s) NM — — 34669
322 O(CN)2 Pbca (61) Triv. — — — — — 670397
323 Te(CN)2 Pbca (61) Triv. — — — — — 670400
324 Cu(SeO3) Pbca (61) Triv. — (b) NM — — 20506 61342
325 WOs3 Pnma (62) Triv. — (b,s) NM — — 836
326 Mg (SiO4)F2 Pnma (62) Triv. — (b) NM — — 15203 252073
327 K2ClO3N Pnma (62) Triv. — — NM — HQ 28211
328 Li(CN) Pnma (62) Triv. — — NM — — 77321
329 AgHg,02(NO3) Pnma (62) Triv. — — NM — — 89685
330 K2Pd(P2Sg) Pnma (62) Triv. — — NM — — 165316
331 PbPd(P207) Pnma (62) Triv. — (b) NM — — 195305 420534
332 WO3(H20) Pnma (62) Triv. — — NM — HQ 201806
333 MoO2 Pnma (62) Triv. — (b) — — — 243549
334 KYTez06 Pnma (62) Triv. — (b) NM — — 291295
335 LiSr(BS3) Pnma (62) Triv. — (b) NM — HQ 380105
336 (AgF)(AuFg) Pnma (62) SM — (b) NM — — 422686
337 (NH4)(Co(POy4))(H20) Pnma (62) SM — — FM — — 424548
338 Al FeC Pnma (62) TI — (b,s) — — — 670820
671756 671757 671758
671759 671760 671761
: : 671762 671763 671764
339 LioCo Pnma (62) Triv. - — - - — 671765 671766 671767
671768 671769 671770
671771
25711 31115 85200
85201 85202 85203
85204 85744 86342
340 Aly(Si04)0 Prma (62) | Triv. | — (b) NM — — 92632(%) 92633 96722
100450 100451 100452
100453 100454 172720
172721 172722 172723
172724 92636 92637
341 Li(VO)(AsOy4) Pnma (62) SM |Fig. 31 (b) FM — — 90991
— — — — 239321 239322 239323
342 FeOOH Pnma (62) | SM AFM 21 239323 258
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6178 36164 36554
56101 166089 190074

343 PbCOs3 Pnma (62) Triv. — — NM — HQ 247490 247491 247492
247493
344 Cd2(OH)3Cl Pnma (62) Triv. — (b) NM — — 39285 83524
345 SnSO4 Pnma (62) Triv. — — NM — — 2748 25838 245904
6254 20500 26491
346 Ca(B2Siz0s) Pnma (62) Triv. | — (b,s) NM — — T e tooar
30296
36275 14324 154994
154995 154996 154997
347 PbF3 Pnma (62) Triv. — — NM — — 154998 161080 161391
161392 161393 161394
673364
- 171178 171170 171180
348 Tl;BeFy Pnma (62) Triv. — — NM — HQ 171181 171182 171183
— — — 9468 15600 01186
349 Cs2CuCly Pnma (62) | SM FM HQ 4168 15699 918G
350 CsaCuBry Pnma (62) SM — — FM — HQ 10185 26024 169179
351 Rbs (SiAss) Pnma (62) Triv. — — NM — — 300191
352 Cu(I03)(OH) Pnma (62) SM | — (b) FM — HQ 41804
353 In(POy) Pnma (62) | Triv. | — (b) NM — HQ 85579
354 K2(S306) Pnma (62) Triv. — — NM — — 8200
- 73411 99382 09383
355 Tl2(SeOy4) Pnma (62) Triv. — — NM — HQ U175 419776 419777
356 K2 (VO2F3) Pnma (62) Triv. — — NM — — 9122 60621
357 K(P4N7) Pnma (62) Triv. — (b,s) NM — — 410630
358 Cs(P4N7) Pnma (62) Triv. — (b) NM — — 410632
359 CulnO(POy4) Pnma (62) SM — (b) FM — — 89606
360 Cu(SeO3) Pnma (62) SM — (b) FM — HQ 498 51847 97TTAT
5418 42070 42080
- - . . 42081 42082 43247
361 CrP Pnma (62) SM FM 53200 53201 76028
626498 626502 626514
— — — _ 9496 16543 41759
362 MnAs Pnma (62) TI FM 250011 610846
30412 43246 43300
60880 61136 76089
363 MnP Pnma (62) TI 7 7 FM 7 7 76090 76091 643200
643213 643217 643220
30413 34036 42447
42448 42449 42450
364 FeAs Pnma (62) SM — — FM — — 42451 48031 48033
48034 48035 48036
610452 610474
— — 13248 43400 62607
365 FeP Pnma (62) SM FM sC HQ 248 43400 620
366 NapNilnF7 Pnma (62) Triv. — (b,s) FM — — 72110
367 NayNi(HPOg)2 Pnma (62) Triv. |Fig. 31 (b) FM — — 247564
368 LiCuz05 Pnma (62) SM — (b) FM — HQ 71221 71683 188111
369 Li(SboF7) Pnma (62) Triv. — (b,s) NM — — 428176
370 FeMg(SiOy4) Pnma (62) Triv. — (b) FM — — 164171 164172
371 AgCu(VOy) Pnma (62) SM — (b) FM — HQ 419201 419202
372 P05 Pnma (62) Triv. — (b,s) NM — — 16611 29045 79698
373 NaZn(MoO4)(OH) Pnma (62) Triv. — (b) NM — — 9783
374 Pb(V20g) Pnma (62) | Triv. | — — NM — — 6109
980(P-5) 23319 88375(P:5)
375 NaTaO3 Pnma (62) Triv. — — NM — — 150430(P+5) 173757(b:5) 239690(b:5)
241443(P-s)
376 YTiO3 Pnma (62) SM — (b) FM sc* HQ 8100 51008 81009
5008 25533 72310
377 Na(NiF3) Pnma (62) Triv. |Fig. 31 (b) FM — — 192140 192142 192144
200062
41280 50388(P+5) 51285(P:8)
73759(P:%) 73760(P>8) 73761(b.5)
79662(P:5:1) 88146(b:5) gg259(b:s)
378 La(GaO3) Pnma (62) Triv. — — NM — — 88349(P:5) 91786(P>2) 94299(b:s)
98168(P:5) 98410(P:3) 153307(P:5)
160233(P+5) 160234(P:5) 160235(b:5)
161782(b>s)
379 La(VOs3) Pnma (62) Triv. | — (b,s) AFM — — 03520 TO898 78899
380 Na(ZnF3) Pnma (62) Triv. — (b) NM — HQ 69349 72320
82226(5) 82228(5) 88388(5)
381 La(MnOg) Pnma (62) Triv. — (b) FM h— — 00424 161928(5) 161929(s)
180180(8) 185279 252946
382 Y(CoO3) Pnma (62) Triv. | — (b) FM — HQ OB DB aous30
210462 240463 240464
383 Ca(SiO3) Pnma (62) Triv. — (b,s) NM — — 240465 240466 240467
240468 240469
384 Rb(Li(NH3)2) Pnma (62) Triv. — — NM — — 95786
385 Sr(VO3)Cl Pnma (62) Triv. — (b,s) NM — HQ 50787
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386 BaCs(VSy) Pnma (62) Triv. — (b) NM — HQ 430160
387 MnO; Pnma (62) SM — (b) AFM — — 20228 24084 78331
388 CasSbg Pnma (62) SM — — NM — — 2065 619564
389 CasBis Pnma (62) SM — — NM — — 2140 616533
390 Y4 Ti(SiO4)2OFg Cmem (63) | Triv. | — (b) NM — — 20003
391 K(FeFy4) Cmem (63) SM — (b,s) FM — — 23588 60615
392 (PbF2)7(Pbly) Cmem (63) Triv. — — NM — HQ 36337(P:5) 431846
393 (CuO2)4 Cmem (63) SM — (b,s) FM — HQ 54129
394 BaVS3 Cmem (63) SM |Fig. 31 (k™) — — HQ 63228
395 Tlz (AlFs) Cmem (63) Triv. — — NM — — 109365
396 CuO» Cmem (63) SM — (b,s) FM — HQ 150913
397 Mg(Al204) Cmem (63) Triv. — (b) NM — — 161057
398 LiFeP Cmem (63) TI — — NM — — 187134
399 BaCus(GezOg)(H20) Cmem (63) TI — — FM — — 424818
400 AlF3 Cmem (63) Triv. — (k*,b,s) NM — HQ 202681
401 KFe3S3 Cmem (63) SM — (b) FM — — 632396 99507
402 Cas(VN3) Cmem (63) Triv. — (b) NM — — 72118
403 NiSOy4 Cmem (63) Triv. |Fig. 31 (b) AFM — — 16691 16741 33737
404 Ni(SeO4) Cmem (63) | Triv. |Fig. 32 (b) FM — — 25700
405 TiPOy4 Cmecm (63) SM — (b) FM — HQ 36520 431885
406 Rb(FesSes) Cmem (63) SM — — FM — HQ 81547
407 Cs(FeaSes) Cmem (63) SM — — FM — HQ 81549 187535
408 Cs(Fe2S3) Cmem (63) SM — (b) FM — HQ 99504
409 T1(Fe2S3) Cmem (63) SM — (b) NM — HQ 166049
410 BaFesSes Cmem (63) TI — — FM SC HQ 290594 290596
411 KFesSes Cmem (63) SM — — FM — HQ 424671 424672
412 TiCusg Cmem (63) TI — — NM — — 629379 629386 629405
413 K2 (NiP3) Cmem (63) Triv. — — NM — HQ 300119
414 K2 (NiAssz) Cmem (63) Triv. — — NM — HQ 300120
415 CsaNiPo Cmem (63) Triv. — — — — — 656056
416 Cs2PtSba Cmem (63) Triv. — — NM — — 658700
417 CsoPdShbso Cmem (63) Triv. — — NM — — 658702
418 Cs3NiBig Cmem (63) Triv. — — — — — 658704
419 K3Pt204 Cmem (63) SM — (b,s) FM — — 14158
420 KCuZrF7 Cmem (63) Triv. — (b,s) FM — — 92469
421 KCuHfF7 Cmem (63) Triv. — (b,s) FM — — 92470
422 Mg(V20s5) Cmem (63) TI — (b) FM — HQ 50979 50981
423 Li(V20s5) Cmem (63) SM — (b,s) FM — HQ 50980 50982 201974
424 LiFe(POy) Cmem (63) | Triv. | — (b) AFM | — HQ 97766
425 LiNi(POy) Cmem (63) Triv. — (b) AFM — HQ 97767
426 CuMgVOy, Cmem (63) Triv. — (b) NM — — 239746
427 AlsLagsGe Cmem (63) TI — — NM — HQ 423614
428 Na(NbO3) Cmem (63) | Triv. | — (b,s) NM — — 22065 23323 192404
192405 280098
- 23320 233210 88376
429 Na(TaOs3) Cmem (63) Triv. — (b,s) NM — HQ 239691 241444 241445
280099
430 FeTizOs5 Cmem (63) TI — (b) FM — — 37231
16217 77291 83051
431 SrCuO» Cmcem (63) SM — — NM SC — 03653 209992 670129
432 CuBaO» Cmem (63) SM — — — SC — 670104
1076 (5> 41499 502650
67837(5:1) 69311(5:) 69312(s:D)
72237(5:1) 73906(s:1) 73907(s:1)
73908(5:1) 73909(5:1) 73910(s:1)
74145(5:D) 74150(s:D) 75891(s:D)
78194(5:1) 78237(5:1) 78287(s:1)
433 LaQ(CuO4) Cmece (64) SM — (b) NM — — 78288(8:1) 78989(s,1) 78990(s,1)
78291(5:1) 78292(s:1) 78293(s:1)
78204(5:1) 78295(s:1) 78296(s:1)
78297(5:1) 78298(s:1) 78299(s:1)
78300(5:1) 87969(5:1) g9173(s,1)
173891(5:1) 173893(s:D) 173895(s:1)
186588(5:1) 261661 (5:)
502440 563180 63398(D
434 Lag(NiO4) Cmece (64) Triv. — (b,S) AFM — HQ 67838(1) 69752 69754(1)
697551
435 Rb2CuCly Cmece (64) SM — (b,s) FM — HQ 15145(1) 55013
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436 RbyCuClyBry C'mee (64) sM | — (b) FM HQ 15147

437 KoCuFy Cmce (64) SM — (b,s,1*) FM HQ 38426 174116

438 CsaAgFy Cmce (64) SM — (b,s,1%) FM — 155817 155818

439 BasSby Cmce (64) Triv. — — NM HQ 280022

440 Na(IO3) Cmmm (65) TI |Fig. 32| (k*,b,s,1") | NM — 33664

441 Ca(TiOg) Cmmm (65) Triv. — | (k",b,s,1") | NM — 187294

442 NazBag Cmmm (65) SM — — NM HQ 407159 410247

443 AuMgO» Cmmm (65) Triv. — — — — 670092

444 Moy CuGas Cmmm (65) TI — — — — 670139

s AlFeas o3 | s | — | — | - T,

446 YNiySi Cmmm (65) SM — — NM — 290731

447 LaNigSi Cmmm (65) SM — — NM — 290732

448 AlgNis Cmmm (65) SM — — NM — 58041 191113 608803

449 GagNis Cmmm (65) SM — — NM — 103861 634860 634865

450 KScoFr7 Cmmm (65) Triv. — — NM HQ 47227

451 Li>(MnBry) Cmmm (65) SM — (b) FM HQ 33865

452 MnPt3Og¢ Cmmm (65) SM — (b) FM HQ 35337

453 ZnPt30¢ Cmmm (65) Triv. — (b) NM HQ 35339

454 CdPt30¢ Cmmm (65) Triv. — (b) NM HQ 35407

455 K2Na(FeOs) Cmme (67) SM — (b) AFM — 36380

456 FeSe Cmme (67) Triv. — — FM — 182545 169283

457 Pb2OFCl Cmme (67) Triv. — — NM HQ 200211 200212 200213

458 LiFeAs Cmme (67) TI — — FM — 168206

459 FeSe Cmme (67) | TI | — — | nu HQ 189803 169806 169505
169311 169313 169315

460 FeSe Cmme (67) TI — — NM HQ 169285

461 SiO2 Cecce (68) Triv. — (b,s) NM — 170527

462 CsaPdsSey Fmmm (69) Triv. — (k*,b) NM HQ 33892

463 Cs2NigSy Fmmm (69) Triv. — (k*,b) NM — 627055

464 RbaPb(Cu(NO2)g) Fmmm (69) SM — — FM HQ 372

465 PbK2(Cu(NO2)g) Fmmm (69) SM — — FM HQ 1274

466 K>Ba(Cu(NO2)g) Fmmm (69) SM | — — FM HQ 1830

467 K2Ca(Cu(NO2)g) Fmmm (69) SM — — FM HQ 6183

468 Cs2PbCu(NO2)s Fmmm (69) SM — — — HQ 8284 898D 50252

469 CuzCl20 Fddd (70) TI — (b) FM — 1055 96610

470 K4Pg Fddd (70) Triv. — — NM HQ 33260

471 Cu1608Clig Fddd (70) TI — (b) — — 430861

472 RbVSes Fddd (70) Triv. | — (b,5) NM HQ 415479

473 CaBiz(CO3)205 Immm (71) TI — — NM HQ 04741

474 Kslr Immm (71) TI — — — — 674660

475 SroFeO3 Immm (71) Triv. — — AFM HQ 251018 251019 251020

476 Srz(Fe2Os5) Immm (71) Triv. — (b,s) FM HQ 420234

477 Cs(FeS2) Immm (71) TI — (b,s) FM — 25697 53234 201112

478 RbFeS, Immm (71) TI — (b,s) FM — 633207

479 LizNiO, Immm (71) | Triv. | — (b) FM — 25000

480 Liz (CuOs) Immm (71) | SM | — (b) FM — 203998 938945 47108
67150 67151 291072

481 NasPtOg Immm (71) Triv. — (b) NM — 25018

482 VOCl, Immm (71) SM — (b,s) FM — 24380

483 VOBr2 Immm (71) SM — (b,s) FM — 24381

484 PtSO4 Ibam (72) Triv. — (b) — — 671488

485 Kz (MnSz) Ibam (72) SM |Fig. 32| (b,s) FM HQ 65453

486 Rb2(MnSs) Ibam (72) SM |Fig. 32 (b,s) AFM HQ 65454

487 Cs2(MnS3) Ibam (72) SM |Fig. 32 (b,s) FM HQ 65455

488 K2 (MnSe2) Ibam (72) SM |Fig. 32 (b,s) FM HQ 65456

489 Rby (MnSez) Ibam (72) SM |Fig. 32| (b,s) FM HQ 65457

490 Cs2(MnSez) Ibam (72) SM |Fig. 33 (b,s) FM HQ 65458

491 Rby(MnTes) Tbam (72) SM |Fig. 33| (b,s) FM HQ 65460

492 Csz(MnTeg) Ibam (72) SM |Fig. 33 (b,s) FM HQ 65461

493 K3CoS, Ibam (72) SM — (b,s) FM HQ 67387 623958 623960
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494 Rb2CoS, Ibam (72) sM | — (b,s) FM HQ 67388
495 Cs2CoS2 Ibam (72) SM — (b,s) FM HQ 67389
496 K2CoSes Ibam (72) SM — (b,s) FM HQ 67390
497 RbyCoSes Tbam (72) SM | — (b,9) FM HQ 67391
498 Cs2CoSes Ibam (72) SM — (b,s) FM HQ 67392
499 NazCoSeq Ibam (72) SM — (b,s) FM — 624264
500 Nag(AlAssz) Ibam (72) Triv. — (b) NM HQ 63149
501 Nag(AlP2) Ibam (72) Triv. — (b) NM HQ 73278 402081
502 K3 (InP2) Ibam (72) Triv. — (b,s) NM HQ 73281 300141
503 KAg(CO3) Ibca (73) Triv. | — — NM HQ P
504 CsMoO3F3 Imma (74) Triv. — — NM HQ 9710
505 NayNi(P207)F2 Imma (74) Triv. — (b) AFM — 251665 251666
506 MgAIBOy4 Imma (74) Triv. — (b) — — 670206
507 NasNiGaF7 Imma (74) Triv. — (k*,b,s) FM HQ 408111
508 Cs(Pd2Fs) Imma (74) Triv. — (b,s) FM — 35284
509 RbPd2F5 Imma (74) Triv. — (b,s) FM HQ 72299
510 Zn(AlF5)(H20)4 Imma (74) Triv. — — NM HQ 245171
15836(P) 26992(P) 65677(P)
511 LiCuvO, Imma (74) | SM | — — | FM HQ Tesaoth) zo1047(h) 2o07as
291441(P)
6311(P) 23597(P) 27530(P)
83784 83785 83786
83787 63178(P) 66490(P)
512 Mg, (SiO4) I'mma (74) Triv. — — NM HQ 100725(P) 159955(P) 171064(P)
171065(P) 171066(P) 290205(P)
200206(P) 200207(P) 200208(P)
670570(P)
340422 240423 240424
513 Ca(SiO3) Imma (74) Triv. — (b,s) NM — 240425 240426 240427
240428 240429
514 K4(CuV50,5Cl) P4 (75) SM — (b,s) FM HQ 401042
515 WOCIy 14 (79) Triv. — — NM HQ 25519 426524
516 (NH4)(WAgS4) 14 (82) Triv. — — NM HQ 84370
517 Cs(AssF13) 14 (82) Triv. — — NM HQ 281641
518 RbLa(Si(CN2)4) 14 (82) Triv. — — NM HQ 419337
519 ZrF4 P4s/m (84) Triv. — — NM — 35100
520 Cs2(V40y) Pdy/m (84) | Triv. | — (b) FM HQ 79408
521 CuCl1(B(OH)4) P4/n (85) SM — — FM HQ 56963
522 (AgF)(BF4) P4/n (85) SM — — NM HQ 80645 80646
523 (VO)(PO4) P4/n (85) Triv. — (b) NM HQ 425536 77598 108983
524 Ca(V4Oy) P4/n (85) TI — (b) FM HQ 2556 90927
525 Sr(V40y) P4/n (85) TI — (b) FM HQ 90926
526 (VO)MoOy, P4/n (85) SM | — (b,s) | AFM HQ 27315
527 Asy03 P45 /n (86) Triv. — (b,s) NM — 183096
528 N4P4Brg P45 /n (86) Triv. — — NM — 2716
529 BaFepSy I4/m (87) SM — — FM HQ 23081
530 Rby (TeBrg) I4/m (87) Triv. | — — NM HQ 49520
531 BisRuls I4/m (87) Triv. — — NM HQ 106949
532 (NH3)4Pd(N3)4Pd I4/m (87) Triv. — — — HQ 410384
533 VAuy I4/m (87) SM — — FM — 612460
534 Ni(VO(PO4))2(H20)4 I4/m (87) TI — — FM HQ 85507
535 (Co(H20)4)(VO(POy4))2 I4/m (87) SM — — FM HQ 281336
33571 72812 88701
536 SraCu(WOg) I4/m (87) SM | — (b,s) FM — P oo
201135
537 SrpCuTeOg I4/m (87) SM — (b,s) FM — 33573 88702
538 BasCu(WOg) I4/m (87) SM | — (b,) FM HQ 72813
539 SraFe(WOg) T4/m (87) Triv. | — | (k*,b,s) | AFM — 78677
540 BayCu(TeOg) I4/m (87) SM — (b,s) FM — 88703
541 SroNi(WOg) I4/m (87) Triv. |Fig. 34 (b,s) AFM HQ 91791 153327 190591
542 Bas (FeWOg) I4/m (87) Triv. |Fig. 34| (k*,b,s) | AFM HQ 95518 95520 95521
98101 155273 155274
543 SraNiMoOg I4/m (87) Triv. — (b,s) AFM HQ 155732 157020 157021

157022 157023 157025
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150701 153426 155482
157600 157601 157602

544 Sra(FeMoOg) I4/m (87) Triv. |Fig. 34 (b,s) FM HQ 166816 172212 193690
247539 248460(%) 248461
248462 248463 248464
545 Sr2(FeReOg) I4/m (87) SM |Fig. 33| (b,s) FM HQ 150702
151703 152574 155306
546 SroMg(WOg) I4/m (87) Triv. |Fig. 34 (b,s) NM HQ 155307 155308 155309
155310 168463
547 Sra(NiOsOg) I4/m (87) Triv. — (b,s) FM HQ 152440 1530, 192442
548 Sr2(CoMoOg) I4/m (87) SM |Fig. 33 (b,s) FM HQ 153544 153545 153546
549 Sr2(NiMoOg) I4/m (87) TI — (b,s) AFM HQ 157024 157026
550 SroGaTaOg I4/m (87) Triv. — (b,s) NM HQ 172330
551 SraNiReOg I4/m (87) SM — (b,s) FM HQ 173487 173490
552 SroCoReOg I4/m (87) TI |Fig. 33 (b,s) AFM HQ 173488
553 SraCu(MoOg) I4/m (87) SM — (b,s) FM HQ 186038
554 SroMgMoOg I4/m (87) Triv. |Fig. 34 (b,s) NM HQ 187662
555 SroMnMoOg I4/m (87) SM |Fig. 33 (b,s) FM HQ 187669
556 SroCoWOg I4/m (87) SM |Fig. 33 (b,s) AFM — 190593 245470
557 Sr2CoNbOg I4/m (87) Triv. |Fig. 34 (b,s) — — 192327
558 Sr2CoOsOg I4/m (87) SM — (b,s) FM HQ 236435 236436
559 SroLi(ReOg) I4/m (87) Triv. — (b,s) NM — 246730 418991 (k)
560 InK(CQO4)2(H20)4 141/(1 (88) Triv. - - NM - 99956
561 Y(Pd;04) 141 /a (88) sM | — (b) NM HQ 78846
562 PbPd»0y4 I41/a (88) Triv. |Fig. 34|  (b) NM HQ 263049
563 TITICl, T4, /a (88) Triv. | — (b) NM HQ 1031
15586(P) 15869(P) 18135(P)
60547(P) 60548(P) Go549(P)
: o o 60550(P) 60551(P) 77335
564 Ca(WOy) I41/a (88) Triv. NM HQ 155425(5) 155701 (D) 157428(b)
193047(P) 103491(P) 291535(P)
671942(P)
22351(P) 23699(P) 60552(P)
60553(P) 60554(P) 60555(P)
b b b
565 Ca(MoOy) I41/a (88) | Tviv. | — — NM — 60556(") 60357(") go558(")
62219(P) 77334 183446
183447(P) 193793(P) 194078(P)
194079(P) 417513(P)
566 Zr(GeOy) I41/a (88) Triv. — (b) NM HQ 29262
567 Hf(GeOy4) I41/a (88) Triv. — (b,s) NM HQ 202080
239208 239209 430917
568 YNbO4 I41/a (88) Triv. — — NM — 430918 430919 430920
430921 430922
569 Bi2ZnTiOg P4amm (99) Triv. — (b,s) NM — 162766 16370 162768
570 BiFeO3 P4mm (99) SM — (b,s) AFM — 188467 188466
571 LaCoO3 P4mm (99) SM — (b,s) — — 673191
572 Laj;Fe; O3 P4mm (99) SM — (b,s) — — 673196
573 BaSiO3s P4mm (99) Triv. — (b,s) — — 674089
574 BiAlOg3 P4mm (99) Triv. — (b,s) — — 674105 673462
575 RbWNO, P4mm (99) Triv. — (b,s) — — 674128
576 SbaNL,O P4mm (99) Triv. — — — — 674157
577 YT102S P4mm (99) Triv. — — — — 674170
578 CaSnO-S P4mm (99) Triv. — — — — 674175
579 HfMgO2S P4mm (99) Triv. — — — — 674184
580 YAIO2S P4mm (99) Triv. — (b,s) — — 674195
581 GeAlOoF P4mm (99) Triv. — (b,s) — — 674205
582 KSiOoF P4mm (99) Triv. — (b,s) — — 674212
583 GeGaO3yF P4mm (99) Triv. — — — — 674223
584 RbSiOxF P4mm (99) Triv. — (b,s) — — 674238
585 SrZrOs P4mm (99) Triv. — (b,s) — — 674926 188449
586 YBaCuFeOs Pdmm (99) SM | — (b,s) FM — 67078 71355 87466
241398
1610 1611 1612
16621 31152 51838(K)
5183901 51840 51841 (D)
55054 55055 55056
587 Pb(TiO3) Pdmm (99) | Triv. | — (b,s) NM — ouoT ouas Bo0sY
61168 61169(%) 90693
93553 161709 162044(%)
162045 162046() 162048
165498(K) 186727 236933
588 K(NbO3) P4mm (99) Triv. — | (k*,b,s,1") | NM — 9532 9535 190921
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(0]

154530 237581 23759k, 1)
306171 3115301 34637k
675201 73642(K) 73643(k)
73644(K) 73645(1) 73646(k:1)
95436 99737 100799 (k1)
1008001 1008011 100802k
1008031 10080401 130020 ()
1543431 154345(D) 15780601

589 Ba(TiOs3) P4amm (99) Triv. - (b,s) NM - 1613401 161418(1) 168763
18393201 1854070 D) 1864570k
186458 186459 188644
189381 190835 192889(1)
237105 237107(%) 237108(k)
245944001 24504501 24594601
248395 252558(1) 25303001
25324501 2900230 67160601
673334 (k)
590 Sr(HfOg3) P4mm (99) Triv. — (b,s,1%) NM — 161594
591 La;Mn; O3 P4mm (99) Triv. |Fig. 34| (k*,b,s,1*) | — — 673198
592 CaHfO3 P4mm (99) Triv. — (b,s) — — 674068
593 CaTiOs P4mm (99) Triv. — (b,s) — — 674096
594 KWNO, P4mm (99) Triv. — (b,s) — — 674127
595 ZnAlOoF P4mm (99) Triv. — (b) — — 674207
596 KSnOF P4mm (99) Triv. — (b,s) — — 674215
597 (VO)3(AsO3)2 P4bm (100) SM |Fig. 35 (b) FM HQ 424067
1451 15715 34453
598 Baz(TiO)(Si2O7) P4bm (100) Triv. — (b) NM — 66628(5) 66629(5) 155316
201844 201845 672977
599 Bas(VO)(Si2O7) P4bm (100) SM — (b) FM HQ 51479 98722
600 K2(ZngO7) P4snm (102) Triv. — (b) NM — 1120 2496
601 LiSrySiyNgF P4nc (104) Triv. — (b,s) — — 432269
602 Cu(Sb20y4) P45bc (106) SM — (b) FM HQ 190731
603 SraSbMnOg I4mm (107) Triv. — (b,s) — HQ 39351 190647
604 SrCuz(BO3)2 I4cm (108) Triv. — (b) FM HQ 247206
605 CasGes I4cm (108) SM — — NM — 181076
606 LigSeNo I41md (109) Triv. — — NM HQ 247255 247256 421252
607 ZnGazSy P42m (111) Triv. — (b) NM — 635300
608 CdTeMoOg P42ym (113) Triv. — (b) NM HQ 93794 188038
609 Ca(FeO3) P42ym (113) Triv. — — FM HQ 246244 674880
610 Ca(FeO2) P42;m (113) TI — (b,s) AFM HQ 246245
611 CasZn(Si2O7) P42;m (113) Triv. — (b) NM HQ 18114 30262(5) 186944(%)
612 CazBe(Si2O7) P42ym (113) Triv. — (b,s) NM HQ 31234 94063
613 Sr2Zn(Gez O7) P42;m (113) | Triv. | — (b,s) NM HQ 30159 251824 420521
614 Ba;Cu(Ge207) P42ym (113) SM — (b,s) FM — 77132
615 SraMn(Gez0r) Pi2,m (113) | SM | — (bs) | AFM HQ 54033
616 CasCo(Siz07) Pi2;m (113) | SM | — () | AFM HQ 04152 941550 911570
617 BayCu(Si2O7) P42;m (113) SM — (b,s) FM HQ 97762
618 K2Fe(P20O7) P42ym (113) Triv. — — — HQ 191281
619 K2Cu(P207) P42ym (113) SM — (b) FM HQ 191282
620 Sr2Co(Gez07) P42ym (113) SM — (b,s) AFM HQ 262398 262399
621 BayCo(Si2O7) P42;m (113) SM — (b,s) AFM HQ 281293
622 BazCo(Ge207) P42;m (113) SM — (b,s) AFM HQ 200485 290184 425350
623 BayZn(GesO7) P42;m (113) Triv. — (b,s) NM HQ 420550
624 YBazCuCuz0¢ P4dm2 (115) TI — (b,s) — — 63423
625 Pb,OF Pim2 (115) | Triv. | — (b) NM — 76964
626 MosCuGas Pim?2 (115) Triv. — — — — 670138
627 SiO2 P4c2 (116) Triv. — (b,s) NM — 170532
628 K(NbFg) Pic2 (116) Triv. — (b,s) NM — 16729
629 K(BiFg) Pic2 (116) | Triv. | — (b,s) NM — 25025
630 SiO2 Pin2 (118) Triv. — (b,s) NM — 170511
631 RbMnSe, Idm?2 (119) Triv. — (b,s) FM HQ 50819
632 BaCu(Si2Og) I1m?2 (119) Triv. — (b) — HQ 74633
633 KMnS» I4m?2 (119) Triv. — (b,s) — — 672264
634 KMnSes I4m2 (119) Triv. — (b,s) — — 672265
635 KMnTes Idm?2 (119) Triv. — (b,s) — — 672266 87983
636 RbMnTes I4m?2 (119) Triv. — (b,s) FM HQ 87984
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637 KAgO Idm?2 (119) Triv. — (b) — — HQ 24818 37324 188525
638 KCuO I4m?2 (119) Triv. — — NM — HQ 37325 188522
639 NaAgO I4m2 (119) Triv. — (b) NM — HQ 49752 188524
640 NaCuO I4m2 (119) Triv. — (b) NM — HQ 49756 188521
641 SrCus(BO3)2 I4c2 (120) Triv. — (b) — — HQ 247205
642 (Ag(XeF2)2)(PFg) I4c2 (120) Triv. — (b,s) — — HQ 412662
643 SrCuz(BOs)2 I42m (121) | Triv. | — (b) FM — HQ A 2 o201
644 AgFesGaTey I42m (121) Triv. — — FM — HQ 192470
645 K(H2POy) 142d (122) Triv. | — (b) NM — HQ 66079 5207 76195
646 Cs2(V40o) 142d (122) Triv. | — (b) AFM — HQ 79400
647 CO2 I42d (122) Triv. — (b,s) NM — — 188890 290503 674668
648 AgAlS, I42d (122) Triv. | — — NM — — 28TAL 6000 004694
649 KCoO» I42d (122) SM — (b,s) FM — — 4199
650 SiSs I42d (122) Triv. | — (b,s) NM — HQ O R a2te
651 CaF, P4/mmm (123) | Triv. — — NM — — 51237
652 CsLaNbyO7 P4/mmm (123) | Triv. — (b,s) NM — HQ 82378
653 Ba(TiO3) P4/mmm (123) | SM — (b) NM — — 109327
654 MgNiH P4/mmm (123) | SM — (b) NM — — 187257
655 CsV2083 P4/mmm (123) | SM — (b,s,1) FM — — 430299
656 CaFeOq P4/mmm (123) | SM — (b,s,1) — — — 674881 173438
657 AlMn P4/mmm (123) | SM — — FM — — 57969 608456
658 CdPt P4/mmm (123) | SM | — — NM — — 102002 102058 920293
659 HgPt P4/mmm (123) | SM — — NM — — 104337
660 HgBa>CuO4 P4/mmm (123) | SM — (b,s,1) NM sC — TOTR0 IO ThTeR
661 Bis YO,Cl P4/mmm (123) | Triv. | — (b) NM — HQ 92405
662 Biz YO4Br P4/mmm (123) | Triv. | — (b) NM — HQ 92418
663 LaCr2Si;C P4/mmm (123) | SM — (b,s,l) FM — — 160691
664 BaPdaAss P4/mmm (123) SM — — NM — — 36376 190705
665 Cso(MnF'5) P4/mmm (123) | Triv. — — FM — HQ 69675
666 K2 (AlFs5) P4/mmm (123) | Triv. — — NM — — 81864
667 Rbs(MnF5) P4/mmm (123) | Triv. — — FM — HQ 82218
668 KCuySs P4/mmm (123) | SM — — NM SC HQ 23336 602356 602358(P>s)
669 (CuCl)LaTasO7 P4/mmm (123) | SM — (b,s) FM — HQ 51261
670 InPds P4/mmm (123) | SM — — NM — — 59476
671 MnRh2Sb P4/mmm (123) | SM |Fig. 35 — FM — — 76202
672 CuzNiZn P4/mmm (123) TI — — NM — — 103079
673 AlNig P4/mmm (123) | SM — — — — — 107862
674 PdsTl P4/mmm (123) | SM — — — — — 108675
675 PdsV P4/mmm (123) | SM — (k™) FM — — 108677
676 PtsAl P4/mmm (123) | SM — (k™) NM — — 109235 191186
677 Pt3In P4/mmm (123) | SM — (k™) NM — — 109236
678 FeNiN P4/mmm (123) | SM — (b) FM — — 53505
679 PdO P4/mmm (123) TI — — NM — — 28837
680 FeSe P4/mmm (123) | SM — — FM — — 53543 633467
681 FeSi; P4/mmm (123) | TI — — FM — HQ BR8T 2a300 535533
682 FeSiy P4/mmm (123) | TI — — FM — — 5258
683 Hg,Rh P4/mmm (123) | SM — — NM — — 106786
684 HgMn P4/mmm (123) | SM — — FM — — 104323
685 HgNi P4/mmm (123) | SM — — NM — — 104332 639119
686 NbRu P4/mmm (123) | SM — — NM — — 105222 645296
687 NiZn P4/mmm (123) | SM — — NM — — 105469 647134 647137
688 RuTa P4/mmm (123) | SM — — NM — — 105995 108990 650691
689 AuMn P4/mmm (123) | SM — — FM — — 109349
690 SrSi P4/mmm (123) | SM — — — — — 160108
691 MgNi P4/mmm (123) TI — — NM — — 187255
692 Ko (PdBry) P4/mmm (123) | Triv. | — — NM — HQ 1082

2722(P) 23908(P) 37014(P)
693 KoPtCly P4/mmm (123) | Triv. — — NM — HQ 37015(P) 60110 68767(P)

68768(P)
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2723 23997 27522(P)
39852 65034(P) 65035(P)

694 K,PdCly P4/mmm (123) | Triv. | — — NM — HQ 52 65034(%) 65035
73506
695 KoPtBry P4/mmm (123) | Triv. — — NM — HQ 6063
696 Cs2(PdCly) P4/mmm (123) | Triv. — — NM — HQ 95813
697 NaAlF, P4/mmm (123) | Triv. | — (b,s,) | NM — — 20572
698 Rb(FeFy4) P4/mmm (123) | SM — (b,s,1) FM — — 21072
699 TI(AIF4) P4/mmm (123) | Triv. — (b,s,1) NM — — 25615 2A00aT, 202433
700 LaNiOg P4/mmm (123) | SM — (b,s,1) FM — — 47123 153058
701 SrFeOy P4/mmm (123) | SM — (b,s,]) | AFM — HQ 173434 418005 418605
702 KCuF3 P4/mmm (123) | SM — (k*,b,s,l) | — — — 27689
703 K(CrF3) P4/mmm (123) | Triv. — (b,s,1) FM — — 27690
27065 27066 27967
27968 27969 27974
28620 29146 20148
704 Ba(TiO3) P4/mmm (123) | Triv. — (k*,b,s,1) | NM — — 29280 31884 31885
31886 31887 31888
31889 31890 67519
187292 674386
705 Na(NbO3) P4/mmm (123) | Triv. | — | (k*,b,s,]) | NM — — 28081 78585 28586
706 Pb(TiO3) P4/mmm (123) | Triv. — (b,s,) — — — 28624 29117(K)
707 T1(CuF3) P4/mmm (123) | SM — (b,s,1) — — — 43457
708 Rb(CuF3) P4/mmm (123) | SM — (b,s,l) — — — 109293
709 CsAuClz P4/mmm (123) | SM — (k*,b,s,1) | NM — HQ 417373
710 SrGaO.F P4/mmm (123) | Triv. — (b,s) — — — 674208
711 BaAlOxF P4/mmm (123) | Triv. — (b,s) — — — 674211
712 RbHfO,F P4/mmm (123) | Triv. — (b,s) — — — 674219
713 YBaMn3Os5 P4/mmm (123) | SM — (b,s) AFM — HQ 83690
714 LaBaMnyOg P4/mmm (123) | SM — | (k*,bs,1*) | FM — HQ 150703
715 LaRuzAl>B P4/mmm (123) TI — (b,s,1) NM — HQ 174342
716 CsCagz(Ta3z010) P4/mmm (123) | Triv. — (b,s,l) NM — HQ 89011
717 RbSr2(Nb3O10) P4/mmm (123) | Triv. — (b,s,l) NM sSC* HQ 93674
718 CsSr2(Nb3O19) P4/mmm (123) | Triv. — (b,s,l) NM sC HQ 93675
719 CsBaz(Nb3O19) P4/mmm (123) | Triv. — (b,s,1) NM sC* HQ 93676 671284
720 CsSra(Taz010) P4/mmm (123) | Triv. — (b,s,1) NM — HQ 93677
721 RbCas(Nb3O1g) P4/mmm (123) | Triv. — (b,s,1) NM SC* HQ 260289
722 CsBasTazO19 P4/mmm (123) | Triv. — (b,s,l) — — — 671285
723 RbLa(Ta2O7) P4/mmm (123) | Triv. — (b,s) NM — HQ 81870
724 TIY BayCuzO7 P4/mmm (123)| TI — (bs1*) | NM sc* HQ 74163
63260 63424 66903
725 Bas Y Cu3Os P4/mmm (123) | TI — (b,s) NM sc* HQ G o008 a0
203116
726 HgBa;CaCuz 06 P4/mmm (123) | TI — (bs,1*) | NM SC — TS TeTe Tt
727 SiO2 P4/nbm (125) SM — — NM — — 170502
728 SiOs P4/nbm (125) | TI |Fig. 35| (b,s) NM — — 170538
729 RbAg;Ses P4/nbm (125) SM — — NM — HQ 50738
730 Kg(TlipZn) P4/nnc (126) SM — — NM — — 165614
731 SiO2 P4/nnc (126) SM — — NM — — 170503
732 SiO2 P4/nnc (126) | Triv. — — NM — — 170537
733 Rb2IN3 P4/mbm (127) | Triv. — — NM — HQ 202077
734 CsaV30g P4/mbm (127) SM — (b,s) — — — 239713
735 MnoHgg P4/mbm (127) SM — — — sC — 670164 104324
736 NaOo, P4/mbm (127) SM — — — — — 673261
737 TizCosBa P4/mbm (127) | SM | — — NM — — 20140
738 Mn2Gas P4/mbm (127) SM — — FM {on HQ 249632 634613 634639
739 Css(GeFr) P4/mbm (127) | Triv. |Fig. 35 — NM — HQ 202017
740 K(AIF4) P4/mbm (127) | Triv. | — (b,s) NM — HQ O e Lo 4T
741 Rb(AlF,) P4/mbm (127) | Triv. — (b,s) NM — HQ 54120 54121 200638(1)
742 Rb(FeFy) P4/mbm (127) | SM | — (b,s) FM — HQ 85499
743 (PbCl2)(Pb(CO3)) P4/mbm (127) TI — — — — — 38358
744 KCuF3 P4/mbm (127) | SM — (b) FM — HQ 21110650 21111
745 Na(TaOs) P4/mbm (127) | Triv. | — (bs) | NM — HQ 23322(;)8518;17(71)239692
746 Na(NbOs) P4/mbm (127) | Triv. | — (b,s) NM — — 235630 192406 236802
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747 NaMgFs P4/mbm (127) | Triv. | — (bs1*) | NM — HQ 193088
748 BaPtLa2Os5 P4/mbm (127) | Triv. — (b,s) NM — HQ 68794 670385
749 FeMo2 B, P4/mbm (127) SM — — FM — — 5431 44292
750 W,FeBsy P4/mbm (127) | SM — — FM — — 43016
751 InNizSco P4/mbm (127) SM — — NM — HQ 107333
752 FeNby By P4/mbm (127) SM — — FM — — 614047
753 LizSryNgSisO P4/mnc (128) | Triv. — (b,s) NM — — 420677
754 NagScFg P4/mnc (128) | Triv. — (b,s) — — — 671947
755 K2 (TeBre) P4/mnc (128) | Triv. — — NM — — 37270 65117
756 Tz (TeBrg) P4/mnc (128) | Triv. — — NM — HQ 99127
757 WO, P4/nmm (129) | Triv. |Fig. 35| (bs) | NM — — 89225627@?1:7)3;7;’33)“’
758 VSe P4/nmm (129) SM — — NM — — 162898
759 CrSe P4/nmm (129) | Triv. — — FM — — 162899
760 WHy P4/nmm (129) | Triv. — — NM — — 247601 247602
761 HfCd P4/nmm (129) | Triv. — — NM — — 619964
762 AgLa(TiOy4) P4/nmm (129) | Triv. — (b,s) NM — — 78719
763 SraNiO3Cl P4/nmm (129) | SM — (b,s) AFM — — 237581
764 BasPbyBraFig P4/nmm (129) | Triv. — — NM — — 411087
765 BasPbsIFio P4/nmm (129) | Triv. | — — NM — — 411088
766 BaNiS, P4/nmm (129) TI — — NM — — 15289 246945
767 K(CoO2) P4/nmm (129) TI — — FM — — 15770
768 CsLiBra P4/nmm (129) | Triv. — — NM — — 40479 245979
50094 184052 184053
769 BaHfN» P4/nmm (129) | Triv. — — NM — — 184054 1233:3 184056
770 Ba(ZrN2) P4/nmm (129) | Triv. — — NM — — 74904 74905
771 BaCoS; P4/nmm (129) | SM — — FM — — 82639
772 CsAgCly P4/nmm (129) | Triv. — — NM — — 150300
773 CsAgBrs P4/nmm (129) | Triv. — — NM — — 150302
774 SrNiSy P4/nmm (129) TI — — — — — 673416
775 Ira Y Sio P4/nmm (129) | SM — — NM — — 445?21})2117g21})§2325
776 SraSbaSesFo P4/nmm (129) | Triv. — — NM — — 171430
T Bi2 OS2 P4/nmm (129) | Triv. — — NM sC — 196230
778 CagGeaNigHo P4/nmm (129) | SM — — NM — — 263028
779 CsMnF4 P4/nmm (129) | Triv. — (b,s) FM — — 14104
780 FezAs P4/nmm (129) | SM — — FM — — O arogas oigued
781 KNaO P4/nmm (129) | Triv. — — NM — — 32743
782 FeLiP P4/nmm (129) | SM — — NM sc — 42337 247089 032441
783 MnAlGe P4/nmm (129) | TI — — FM — — 42750 00T 0TOTA
784 MnVAs P4/nmm (129) | SM — — FM — — 44009
785 NiRhAs P4/nmm (129) | SM — — NM — — 44030 187596 601484
786 MgMnGe P4/nmm (129) | SM | — — FM — — sooas 255)522‘176(65)53
787 CaMnSn P4/nmm (129) | SM — — FM — — 66958(P) 66950 66959(P)
788 MnFeAs P4/nmm (129) TI — — FM — — 93237 93238 610492
789 CoLiAs P4/nmm (129) | SM — — NM — — 107932
162056 162250 163870
790 LiFeAs P4/nmm (129) | SM — — FM SC — 166457 ?ggzgg 610480
791 LiFeP P4/nmm (129) TI — — NM — — 166456
792 CoMnSb P4/nmm (129) | SM — — FM — — 248374 248575 248576
793 MgCoGe P4/nmm (129) | SM — — NM — — 418853
794 MnCuAs P4/nmm (129) | SM — — FM — — 423230
795 GaMnGe P4/nmm (129) | SM — — FM — — 634253 634255
796 Fe(MoO4)Cl P4/nmm (129) | SM — (b,s) AFM — — 19516 2021860 202187
797 FeWO,4Cl P4/nmm (129) | SM — (b,s) AFM — — 80798
26889 162901 163559
163560 163561 163562
798 FeSe P4/nmm (129) | SM | — — NM sc* — L 155959 165950
196297 196298 977901
977903
12977 43391 81087
799 FeS P4/nmm (129) | Triv. — — NM sC — 182249 182250 238590
633302 182251
800 FeTe P4/nmm (129) | SM — — FM — — 44753 169974
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801 MnSe P4/nmm (129) | SM — FM — 162900
802 CoSe P4/nmm (129) | SM — FM — 162902
160253 160255 160257
803 FeSe P4/nmm (129) | TI — NM — L L oo2es
169271 290701
804 FeTe P4/nmm (129) TI — FM sc* 180602 633877
805 FeSe P4/nmm (129) | Triv. — FM — 633480
806 K(MoO(POy4)Cl) P4/nmm (129) | SM (b) FM — 50088
807 Nag (TiO)(GeO4) P4/nmm (129) | Triv. (b,s) NM — 20129 91546 160148
59359 417276 417277(5)
808 Lis(VO)(SiO4) P4/nmm (129) | SM (b) AFM — 417317782(;1 a1raro ﬁ;ggg@
417284 417285 417286
809 Ag;Cl(CrOy) P4/nmm (129) | Triv. (b) NM — 409541
810 LiMnP P4/nmm (129) SM — FM — 26458
26450 60739 60740
811 LiMnAs P4/nmm (129) | SM — FM — L e
192821 192822 192823
812 LiMnSb P4/nmm (129) | SM — FM — 642150
813 TiSe P4/nmm (129) | SM — NM — 162897
814 SnO P4/nmm (129) | SM — NM — 185350
815 BaBrF P4/nmm (129) | Triv. — NM — 1120 2204 50393
816 PbFCI P4/nmm (129) | Triv. — NM — qonoT 3028 a1lo2
817 PbFBr P4/nmm (129) | Triv. — NM — 5038 30288 155011
818 BiOF P4/nmm (129) | Triv. — NM — 24096 201620
819 BiOCl P4/nmm (129) | Triv. — NM — 24008 20113 Tio02
820 CaHC1 P4/nmm (129) | Triv. — NM — 25601 37199
821 SrHC1 P4/nmm (129) | Triv. — NM — 25602 37200
822 BaHCI1 P4/nmm (129) | Triv. — NM — 25603 37201
823 NaMnP P4/nmm (129) | SM — FM — O 20 ST
824 NaMnAs P4/nmm (129) | SM — FM — 20401 SIT0 oorst
825 NaMnSb P4/nmm (129) | SM — FM — 20400 50785 Sorad
826 BiOI P4/nmm (129) | Triv. — NM — 2OLI0 D030 2010
827 YOC1 P4/nmm (129) | Triv. — NM — 31667 60586
828 KMgSb P4/nmm (129) | Triv. — NM — 41709
829 RbMnSb P4/nmm (129) | SM — FM — 41868 643395 643396
830 CsMnSb P4/nmm (129) | SM — FM — 41869 627027 627028
831 KMnP P4/nmm (129) | SM — FM — 41882 89592 89593
832 KMnAs P4/nmm (129) | SM — FM — 41883 G073 60744
833 MnBaGe P4/nmm (129) | SM — FM — A28T0 G000 06969
834 CaMnGe P4/nmm (129) | SM — FM — 52758 66956 66957(P)
835 MnSrGe P4/nmm (129) | SM — FM — 53707 66960 66961
836 NaMnBi P4/nmm (129) | SM — FM — 00786 OOTaT 2038
837 CaMnSi P4/nmm (129) | SM — FM — 66949 66954 66955
838 SrMnSn P4/nmm (129) | SM — FM — 66951 66962 66963
839 LaMnSi P4/nmm (129) | SM — FM — 7046 THOAT 85849
840 MnYSi P4/nmm (129) TI — FM — 76235 643705
841 LaMnGe P4/nmm (129) | SM — FM — 80007 80008 85857
842 LaFeSi P4/nmm (129) | SM — NM — 85853 632432 656907
843 LaCoGe P4/nmm (129) | Triv. — FM — 85860
844 KMnSb P4/nmm (129) | SM — FM — 89590 89591 602269
845 RbMnP P4/nmm (129) | SM — FM — 89594 89595 643229
846 RbMnAs P4/nmm (129) | SM — FM — 89596 89597 610910
847 CoGeLa P4/nmm (129) TI — FM — 106471
848 PbFI Pd/nmm (129) | Triv. - NM - 150195 135015 379599
849 NaFeAs P4/nmm (129) | SM — FM sC 163143 163144
850 KMnBi P4/nmm (129) | SM — FM — 601586
851 KMgAs P4/nmm (129) | Triv. — NM — 610753
852 CsMnBi P4/nmm (129) | SM — FM — 616575
853 RbMnBi P4/nmm (129) | SM — FM — 616824
854 CoLaSi P4/nmm (129) | Triv. — FM — 624027
855 CoPdP P4/nmm (129) TI (b) NM — 624599
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856 CoLaSi P4/nmm (129) | SM — — FM — — 658265
857 BaSnF4 P4/nmm (129) | Triv. — (b,s) NM — — 166207 673273
858 CsMnAs P4/nmm (129) | SM — — FM — — 40572 40573 610293
859 CsMnP P4/nmm (129) | SM — — FM — — 89598 89599 627022
860 SrFI P4/nmm (129) | Triv. — — NM — — 155009 159280
861 (FegAsg)(SraScaOg) P4/nmm (129) | Triv. — (b,s) FM SC — 180528
862 (Co2As2)(SrgSc206) P4/nmm (129) | SM — (b,s) — — — 262356
863 (Co2P2)(SraSc20g) P4/nmm (129) | SM — (b,s) FM — — 262357
864 NaKLaNbOs P4/nmm (129) | Triv. — (b) NM — — 94743
865 LaKNaTaOs P4/nmm (129) | Triv. — (b) NM — — 419855
866 YOF P4/nmm (129) | Triv. | — — NM — — 76426
867 LaOF P4/nmm (129) | Triv. — — NM — — 76427 430270(P)
868 BiCuSeO P4/nmm (129) | Triv. | — — NM — — T ot el
869 LaCoPO P4/nmm (129) | SM — — FM — — 80203 161910 161911
870 LaAgSbo P4/nmm (129) | TI — — NM — — 95220 8522, 97222
871 SrCuFS P4/nmm (129) | Triv. — — NM — — 157433
872 LaFePO P4/nmm (129) | Triv. — — FM — — 162724 391428 420381
873 SrFeAsF P4/nmm (129) | Triv. — — FM sC — 162808 163915 168775
163496 163497 163835
874 LaFeAsO P4/nmm (129) | Triv. | — —  |arm| — — 163868 173432 1804338
192739 421998 602489
875 SrCuF$S P4/nmm (129) TI — — NM — — 172796
876 BaFCuS P4/nmm (129) | Triv. — — NM — — 183712
877 SrFMnP P4/nmm (129) | SM — — FM — — 189939
878 SrFMnAs P4/nmm (129) | SM — — — — — 189940
879 SrFMnSb P4/nmm (129) | SM — — FM — — 189941
880 CrLaAsO P4/nmm (129) | Triv. — — AFM — — 237385 237387
881 CrLaAsO P4/nmm (129) TI — — AFM — — 237386
882 BaMnSbF P4/nmm (129) | SM — — FM — — 248364 248366
883 BaMnAsF P4/nmm (129) | SM — — — — — 248365
884 LaMnSbO P4/nmm (129) | SM — — FM — — 419355
885 BaMnBiF P4/nmm (129) | SM — — — — — 426033
886 LaFeSbo P4/nmm (129) | SM — — FM — — 657914 657985
887 LaCoSbs P4/nmm (129) | SM — — FM — — 657919 657990
888 VZrSi P4/nmm (129) | SM — — NM — — 42337 652544
889 LaTiGe P4/nmm (129) SM — — NM — — 107617
890 HfVGe P4/nmm (129) | SM — — NM — — 636594
891 HfVSi P4/nmm (129) | SM — — NM — — 638931
892 WOs3 P4/nce (130) | Triv. — (b,s) — — — 073514 SOTS2 H0TSS
893 CasGeg P4 /nce (130) TI — — NM — — 181075
15865 56390 67018(%)
68812(5) 68813(5) 68814(5)
894 CuBiz 04 P4/nce (130) | SM | — (b) FM sC HQ 68815(5) 69307(5) 69308 ()
69746 69747 71313(5)
202994(5)
895 PdBi2Oy4 P4 /nce (130) Triv. — (b) NM — HQ 200145
896 NayPdCly P4 /nce (130) Triv. — (b) NM — HQ 202971
897 Sr3(Si04)0 P4/ncc (130) | Triv. — — NM — — 18151 28534 418933(P)
898 CaNiN P45 /mme (131) | SM — (b) NM — — 69044 656846
899 KCuCsy P4y /mme (131) | Triv. — — NM — HQ 412037 412038
900 RbCuC, P4y /mme (131) | Triv. — — NM — HQ 412039 412040
901 IrN P45 /mmec (131) | Triv. — — NM — — 187717
902 SiO2 P45 /mem (132) | Triv. — (b,s) NM — — 170500
903 Pb3O4 P4y /mbe (135) | Triv. | — (b) NM — — 4106 22505 50208
904 Cu(As204) P45 /mbe (135) SM |Fig. 35 (b) FM — HQ 4287 16829
1459 61466 61467
905 FeO(Sbz03) P4y /mbe (135) | Triv. | — (b) FM — HQ grass oraso o
155151 182798
906 FeSbaO4 P45 /mbe (135) SM — (b) FM — — 30350 158916
907 Pb3O4 P45 /mbe (135) SM — (b,s) NM — — 647261
908 LiSrz(CoNa) P4y /mnm (136)| SM | — (b) FM — HQ 72387
909 MoO2 P4s/mnm (136) | Triv. — (b) — — — 670200 99714 644069
910 LizSo P45 /mnm (136)| Triv. — — — — — 671853
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673336 32552 38069
911 VF Pdz/mnm (136)| SM - (b) - - - 62768 62769 201245
674847 0167 14144
912 CoF» P4y /mnm (136)| SM — (b) — — — 26604 53987 73460
98785 98786 280604
913 Hf5;CuzIn P4y /mnm (136)| SM — — — — — 130032
914 IrIng P4y /mnm (136)| SM — — NM — HQ 407548 639819
915 RhlIng P4s/mnm (136)| SM — — NM SC HQ 407549 640336
916 RhGag P45 /mnm (136)| SM — — NM — — 635208
917 ZrNigPo P4y /mnm (136)| SM — — — SC HQ 40435 76681
918 KPd(PSy) P4y /mnm (136)] Triv. | — (b,) NM — HQ 165315
919 Lis(BN2) Pdy/mnm (136)| Triv. | — (b) NM — — 71085
920 WOI; P4y /mnm (136)] Triv. | — (b,s) FM — HQ 65183
921 WOCI3 P4s/mnm (136) | Triv. — (b,s) FM — HQ 416393
922 K:Nay (BezOs) P4y /mnm (136)] Triv. | — (b) NM — HQ 33849
393 20229 56006
: 73716 246888 643186
923 MnO, Pdy/mnm (136)| SM |Fig. 35| (b) |AFM| — HQ JATLO 246888 643186
670366
1504 4110 10141
24926 27482 34418
924 VO3 P4y /mnm (136)| SM — (b) FM — HQ 34420 34421 56003
66665 237337 647613
647637
9169 14146 26606
925 ZnF3 P4y /mnm (136) | Triv. — (b) NM — HQ 53981 76270 184219
280605
9423(P) 28711(P) 35327
43461(P) 43739(P) 155831(P)
166021(P) 166022(P) 166023(P)
166024(P) 166025(P) 166026(P)
i _ . . 166027(P) 166028(P) 166485(P)
926 CrO» P45 /mnm (136)| Triv. FM HQ 167257 (D) 185885(0) 186830(b)
202835(P) 202836(P) 202837(P)
202838(P) 246898(P) 246899(P)
246900(P) 246901(P) 246902(P)
626487(P) 670197(P)
T5071 23961 51159
56007 84575 84618
. o o 108861 172178 236962
927 RuO» P4s/mnm (136) | Triv. (b) NM HQ 236963 200496 647373
647376 647377 670201
670735 671872
928 Mg,C P4y /mnm (136)| TI — (b) — — — 671332
929 Zn(Sb20g) P4o/mnm (136) | Triv. — (b) NM — — 30409 96612
930 Fe(Sb2Og) P4y /mnm (136)| SM — (b) AFM — — 40344
931 Ni(Ta2O¢) P4y /mnm (136) | Triv. |Fig. 36 (b) FM — HQ 61198 247807
932 NiSb2Og P45 /mnm (136)| Triv. — (b) AFM — — 80802 426852
933 Cu(Taz0¢) Pdy/mnm (136)| SM | Fig. 36 (b) FM — — 83367
934 Cu(Sb20g) P45 /mnm (136)| SM — (b) FM — HQ 84789
935 Co(Taz0g) P4y /mnm (136)| SM — (b) AFM — — 166673 160071 203095
936 PbyF,0 Pdy/nme (137) | Triv. | — (b) NM — HQ 10416
937 Pba(ZnFg) P45 /nem (138) | Triv. — (b,s) NM — — 162073 162074
938 BasCuWOg I4/mmm (139) | SM — (b,s) FM — — 33569
939 Cs2CuOs I4/mmm (139) | SM — (b,s,1) FM — HQ 39535
940 K4Al;Nby; Oz F I4/mmm (139) | Triv. | — (b) NM — — 65738
941 BaxCuz(SigOq2) I4/mmm (139) TI — (b) FM — HQ 71535
942 CsFegAsy I4/mmm (139) | SM — — FM sC — 74877
943 CrNbFg I4/mmm (139) | SM | — (b,5) FM — HQ 75384
944 SraCuzMnO,S, I4/mmm (139) | SM | — (bs]) |AFM| SC HQ 84734
945 V4Zns I4/mmm (139) SM — — NM — — 106213 653404
946 LaF3; I4/mmm (139) | Triv. | — — NM — — 167585 155551 194056
- 190717 190718 190719
947 C I4/mmm (139) | Triv. — — NM — — 182761 190716
948 CaOa I4/mmm (139) | Triv. — — — — — 671324 619462 20275
949 CusTis I4/mmm (139) | SM — — FM — — 103132 629380 629398
58015 107857 186000
608658 608663 608670
950 AlzNb I4/mmm (139) | SM | — — NM | sC — 008658 608663 608670
608690 670156 670759
: 58201 151104 167811
951 AlsV I4/mmm (139) SM |Fig. 36 — NM SC — 609613 609617 670975
952 InPds I4/mmm (139) TI — — NM — — 247188 247189 420251
953 TIPds I4/mmm (139) TI — — NM — HQ 247272 649056 649063
954 CrSis I4/mmm (139) | SM — — NM — — 71499
955 Ag,Sc I4/mmm (139) | SM — — NM — — 605791 605793
956 AuxHf I4/mmm (139) | SM — — NM — — 611956
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957 BasCuzO4Bra I4/mmm (139) | SM — (b) NM — — 36128 75576
958 Bas(ZnFg) I4/mmm (139) | Triv. — (b,s,1) NM — — 21054
67362 05138 05130
959 T1Co2Ses I4/mmm (139) | SM — — FM — — 95140 22259625007
960 KCosSes I4/mmm (139) | SM — — FM — — OTaT0 8 182858
961 BaCu» S I4/mmm (139) | Triv. | — — NM — HQ A0S S8
962 T1Co02S2 I4/mmm (139) | SM — — FM — HQ 100438 624879
963 KFesS2 I4/mmm (139) | SM — — NM sC* — 186572
964 KNisSes I4/mmm (139) SM — — FM SC HQ 424686 641276
965 KNi3Sa I4/mmm (139) | SM — — — sC — 431754 641273
966 Co2KS3 I4/mmm (139) | SM |Fig. 36 — FM — — 623956
967 CozaRbS» I4/mmm (139) SM — — FM — — 624795
968 SroCoO42Cly I4/mmm (139) SM — (b,s,l) AFM — HQ 59697 151787 151788
969 SroCoO2Bra I4/mmm (139) | SM — (b,s,l) AFM — HQ 59698 151789 151790
970 Sr3(Co205Cly) I4/mmm (139) TI |Fig. 36 (b,s) FM — HQ 90123 91749
971 KO- I4/mmm (139) | SM — — FM — HQ 38245 180505 196755
972 CsOq I4/mmm (139) | SM — — FM — — 38247 627060 627062
56160 88008 88101

973 BaCsy I4/mmm (139) | Triv. — — NM — — 168410 61;&1%(53%2 615792
974 RbO- I4/mmm (139) | SM — — FM — — 180564 196756 647338
975 CoO I4/mmm (139) | SM — — AFM — — 53059 174027
976 MnN I4/mmm (139) | SM — — FM — — 106932
977 SraFeMoOg I4/mmm (139) | Triv. |Fig. 37| (bs) — — — 04079 151617 169377(1)
978 Bas (FeReOg) I4/mmm (139) | SM |Fig. 36| (k*,b,s) FM — HQ 155174
979 SroVZrOg I4/mmm (139) | SM |Fig. 36| (k*,b,s) FM — — 191359
980 Sro VHfOg I4/mmm (139) | SM |Fig. 36| (k*,b,s) FM — — 191360
981 SroCoHfOg I4/mmm (139) | SM — (k*,b,s) FM — — 191364
982 SroFeZrOg I4/mmm (139) | Triv. — — — — — 191365
983 SroFeHfOg I4/mmm (139) | Triv. — (k*,b,s) | AFM — — 191366
984 BagFe(MoOg) I4/mmm (139) | Triv. |Fig. 37| (k*,bs) | FM — HQ 240541 246572 246543
985 Pb2Co(TeOg) I4/mmm (139) | SM — (k*,b,s) FM — HQ 405782
986 BaBisZn I4/mmm (139) | Triv. — — NM — — 58638
987 Bip CdSr I4/mmm (139) | Triv. — — NM — HQ 58764
988 KoCuFy I4/mmm (139) | SM — (b,s,l) FM — HQ 15372 31688
989 Cs2AgFy I4/mmm (139) | SM |Fig. 37| (b,s,]) FM — — 16254
990 Cs2CdCly I4/mmm (139) | Triv. — (b,s,l) — — — 16576

20293 157402 194713
991 (Sr0)2TiO2 I4/mmm (139) | Triv. — (b,s,1) NM sC* — 194714 194715 194716

194717 194718 194719
992 KoMnFy I4/mmm (139) | SM — (b,s,1) FM — — 23183 23184 33521
993 Sr2(MnOy) I4/mmm (139) | SM — (b,s,1) FM — — 26560 26561 50794
994 SraSn0Oy I4/mmm (139) | Triv. | — (bs]) | NM — — e e
995 SryP2O I4/mmm (139) | Triv. — (b,s,l) NM — HQ 33903
996 RboCaHy I4/mmm (139) | Triv. |Fig. 37| (b,s,l) NM — — 65196
997 KoMgHy I4/mmm (139) | Triv. |Fig. 37| (b,s,]) NM — — 68358
998 K4OBry I4/mmm (139) | Triv. — (b,s,l) NM — HQ 68505
999 Bao(ZrSy4) I4/mmm (139) | Triv. — (b,s,l) NM — HQ 69853 80651
1000 CsoHgFy I4/mmm (139) | Triv. — (b,s,1) NM — — 72353
1001 CsoMgHy I4/mmm (139) | Triv. |Fig. 37| (b,s,l) NM — — 162261
1002 Srz(CrOy) I4/mmm (139) TI — (b,s,l) FM — HQ 245595
1003 Sr2(Co0y) I4/mmm (139) | SM — (b,s,l) AFM — HQ 246483
1004 RbyBr,0O I4/mmm (139) | Triv. — (b,s,1) NM — HQ 411954
1005 K4(Ru2Cly00) I4/mmm (139) | Triv. — — NM — HQ 8054
1006 ScLaSb I4/mmm (139) TI — — NM — HQ 427126
1007 YNizB2C I4/mmm (139) | SM | — (b) NM SC — ALoag TosIs oo
1008 LizSr(TaxO7) I4/mmm (139) | Triv. — (b) NM — HQ 88464 154175 246278
1009 KCuO I4/mmm (139) | Triv. | — — NM — HQ 40158
1010 RbCuO I4/mmm (139) | Triv. — — NM — HQ 40159
1011 Cs(AuO) I4/mmm (139) | Triv. — — NM — HQ 409553
1012 PdsTI I4/mmm (139) | SM |Fig. 37 — NM — — 105729
1013 InPds I4/mmm (139) | SM |Fig. 37 — NM — — 247194 247195 420250
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1014 K2NiOs I4/mmm (139) | Triv. — (b) FM — — 21069 201891
1015 Nag(HgO2) I4/mmm (139) | Triv. — (b) NM — — 25511 27409
1016 Rb,(NiO3) I4/mmm (139) | Triv. | — (b) AFM — HQ 66277
1017 Sr2(ZnNy) I4/mmm (139) | Triv. — (b) NM — HQ 80376 670402
1018 LasPdOy I4/mmm (139) TI — (b,s,1) NM — — 40262
1019 Csz2(PdCly)Is I4/mmm (139) SM — — NM — HQ 240484
1020 Rbs(TIFg) I4/mmm (139) | Triv. | — — NM — — 10075
1021 CssTIFg I4/mmm (139) | Triv. | — — NM — — 19076
1022 Rb3YFg I4/mmm (139) | Triv. |Fig. 38 — NM — — 19077
1023 Cs3YFg I4/mmm (139) | Triv. — — NM — — 19078
1024 RbNa;NiO, I4/mmm (139) | SM — (b) FM — HQ 73200
1025 CsK2(Co02) I4/mmm (139) | Triv. — (b) AFM — HQ 74889
1026 Co I4/mmm (139) SM — — — — — 671035
1027 PbF4 I4/mmm (139) | Triv. — (b,s,1) NM — — 16795 78895
1028 (Cu2S2)(SraNiO2) I4/mmm (139) | TI — (b,s,]) FM — HQ 88424
1029 K3ZnoFr I4/mmm (139) | Triv. — (b,s,1%) NM — — 9925 100299
1030 K3CuzxF7 I4/mmm (139) | Triv. — (b,s,1") FM — HQ 15373
1031 (Sr0)3(TiO2)2 I4/mmm (139) | Triv. |Fig. 38| (b,s,1™) NM — — 20294 34629 63704
1032 Sr3V,07 I4/mmm (139) TI — (b,s,1") FM — HQ 71320 71451
1033 K2Sr(Taz07) I4/mmm (139) | Triv. — (b,s) NM — HQ 93492
1034 CaCoyGea I4/mmm (139) TI — — NM — — 406 81751
1035 CaCozP2 I4/mmm (139) | TI — — FM sc* HQ O et
1036 Co2YBg I4/mmm (139) | SM — — NM sc HQ B s s pomaas
11787 55297 181185
1037 LaCo2B2 I4/mmm (139) | SM |Fig. 38 — NM — HQ 182572 éﬁf;g 423045
1038 Iry Y Sip I4/mmm (139) | SM | — — NM sC — S
1039 CaRhyP» I4/mmm (139) TI |Fig. 38 — NM SC HQ 50185
1040 SrRh, Py I4/mmm (139) | TI — — NM — HQ 50186
1041 LaCo2Sia I4/mmm (139) | SM |Fig. 38 — NM — — 52099 90777
1042 Co2YSia I4/mmm (139) | SM — — NM — — 53088 427109 625128
1043 LaRhyGesz I4/mmm (139) | SM |Fig. 38 — NM — — 55926 81759 636847
1044 Y CozGez I4/mmm (139) | SM — — NM sC HQ 81748 623662
1045 LaCosGes I4/mmm (139) | SM — — FM — HQ 81750 291377 623460
1046 LaCosPs I4/mmm (139) | SM | — — FM — — BTO8L STose 87083
1047 SrRhaAss I4/mmm (139) TI — — NM — — 165120
1048 CaFeyAsy I4/mmm (139) | TI — — AFM | — — 106016 182aTT 182278
1049 CaFeyAsy I4/mmm (139) | TI — — AFM | SC — 182276 192509 192510
1050 SrRhyAsg I4/mmm (139) TI — — NM — HQ 417002
1051 CaCosSia I4/mmm (139) TI — — NM — HQ 420974
1052 CaFe;Sia I4/mmm (139) | SM — — FM — HQ 425467
601417 601614 603880
1053 LaRh2Siz I4/mmm (139) | SM — — NM — — 604623 gjﬁ;g; 641750
1054 CaCozAsy I4/mmm (139) TI — — FM — — 609899
1055 CogLaAss I4/mmm (139) | SM — — FM — — 610073
1056 CsCo2S2 I4/mmm (139) | SM — — FM — — 622529
1057 CsCoszSes I4/mmm (139) | SM — — FM — — 622533
1058 CozRbSes I4/mmm (139) | SM — — FM — — 624798
1059 CozScSia I4/mmm (139) | SM — — NM — — 624957 624959
1060 AlgFe,Y I4/mmm (139) | SM |Fig. 39 — FM — — BTS2 201D 2aotat
1061 Bei2Pd I4/mmm (139) | SM — — NM sC — 109314
1062 ScFeyAlg I4/mmm (139) | SM — — FM — HQ 240138 240139 607626
1063 AlgFe Hf I4/mmm (139) TI |Fig. 38 — FM — — 607535
1064 AlgFeyZr I4/mmm (139) TI |Fig. 38 — FM — — 607756
1065 K(BrFy) I4/mem (140) | Triv. — — FM — — 16633 10326 16700
1066 (K(HF2))(IF5)2 I4/mem (140) | Triv. | — — NM — — 71583
1067 Li5(VO)(POy4)2 I4/mem (140) | TI — (b) FM — — 245847
1068 Hf>Ge I4/mem (140) SM — — NM — — 636554
24570 102800 103636
1069 FeSny I4/mem (140) SM | Fig. 39 — FM sSC — 247483 409909 604017
633753 633760 633761
1070 MnSns I4/mem (140) | SM — — FM e — 24571 102799 171198

247482 643736 643742
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1071 ZroSi I4/mem (140) TI — — NM SC — 24717 42522 652618
12510 77313 195131
1072 FeGesz I4/mem (140) SM |Fig. 39 — FM sC — 631984 631999 632023
632024
1073 SiHfo I4/mem (140) TI — — NM sC — 42523 638912
1074 Hf>Ge I4/mem (140) TI — — NM sSC — 42524 636547 636548
102672 108310 247484
1075 CoSny I4/mem (140) SM — — NM SC — 409910 625260 625263
625269
1076 RuSn, I4/mem (140) SM — — NM — — 105993
186636 186638 186630
1077 FeSby I4/mem (140) | TI | — — FM — — 186636 186638 186639
1078 ZrsSi I4/mem (140) SM — — NM — — 652615
1079 CasGes I4/mem (140) SM |Fig. 39 — NM — — 42139 93704 181074
1080 CasSis I14/mem (140) SM |Fig. 39 — NM — HQ 93699
1081 BazO(SiOy4) I4/mem (140) | Triv. — — NM — HQ 1449
1082 Tl3CoCls I4/mem (140) | SM | — (b,s) FM — — 10137
1083 Sr3(AlOy4)F I4/mecm (140) | Triv. — (b) NM — HQ 50736 195183 195184
1084 CsSn2Brs I4/mem (140) | Triv. — (b) NM — HQ 93792 151987
1085 AgTlI, I4/mem (140) | Triv. — (b,s) NM — — 26318
1086 RbAuF, I4/mem (140) | Triv. — — NM — — 9907 33952
1087 CaPdF4 I4/mem (140) | Triv. — (b) NM — — 32674
1088 CdCuFy4 I4/mem (140) SM — (b) FM — HQ 73478
1089 BaPdF4 I4/mem (140) | Triv. — — NM — — 108991
1090 PbPdF, I4/mem (140) | Triv. | — — NM — — 108992
1522 89356 89357
89358 89359 89360
1091 Sr(ZrO3) I4/mem (140) | Triv. |Fig. 39 (b,s) NM — HQ 89361 89362() 89363(D)
89364(1) 188451 290620
674924
56718(D 182247 182762(D
1092 Sr(TiO3) T4/mem (140) | Triv. — (b,s) NM — — 182763 182764()) 248380()
290619() 673335
1093 Ca(TiO3) I4/mem (140) | Triv. | — (b,s) NM — HQ 1531730 162919 162920
162921 162922 162923
1094 Sr(TcO3) I4/mem (140) SM — (b,s,1") NM — HQ 183452
240414 240415 240416
1095 Ca(SiO3) I4/mem (140) | Triv. — (b,s) NM — — 240417 240418 240419
240420 240421
1096 CasSnzH I4/mem (140) SM — — NM — HQ 165190
1097 SrCus(BO3)2 I4/mem (140) TI — (b) FM — — 92053 247207 247208
1098 PbSez I4/mem (140) | Triv. — — NM — HQ 174577
1099 Cl20 I4y/amd (141) | Triv. — — NM — HQ 407768
0852(P) 9853(P) 9854(P)
9855(P) 24276(P) 31064(P)
44882(P) 63711(P) 76173(P)
92363(P) 93008(P) 94566(P)
96946(P) 154601(P) 154602(P)
154603(P) 154604(P) 154607(P)
154608(P) 154609(P) 154610(P)
1100 TiO4 I41/amd (141) | Triv. — — NM — HQ 156838(P) 159910(P) 161908(P)
172014(P) 172016(P) 183767(P)
184368(P) 189318(P) 190785(P)
193265(P) 193267(P) 193260(P)
193271(P) 200392(P) 202242(b)
202243(P) 237000(P) 242104(P)
242105(P) 242106(P) 671957(P)
673140 674666 (P)
1101 Rb,4(SbBrg)2 I4,/amd (141) | Triv. | — — NM — — 26058
1102 Cs2(SbClg) I41/amd (141) | Triv. — — NM — — 49706 49707(P) 49708(P)
1103 Fe2(P0O4)O I41/amd (141) | SM — (b) FM — HQ 80551 80005 108812
1104 Liz(BN2) I4y/amd (141) | Triv. |Fig. 39 (b,s) NM — HQ 155126 155127
1105 YCrOy4 I41/amd (141) SM — (b) FM — — 26989 95971 157933
1106 BaGeGesOg P3 (143) Triv. — (b,s) NM — — 15674
1107 BazSigOgNy P3 (143) Triv. | — (b) NM — HQ 415018
1108 Nas(ReOs) P3; (144) Triv. | — — — — HQ 36637
1109 CsCd(NO2)s R3 (146) Triv. — — NM — HQ 95536
1110 RbCd(NO2)3 R3 (146) Triv. | — — NM — HQ 95537
1111 KCd(NO2)3 R3 (146) Triv. | — — NM — HQ 95538
1112 TICd(NO2)3 R3 (146) Triv. | — — NM — HQ 95539
1113 K2Pb2GexOr P3 (147) Triv. — (b,s) NM — — 30247
1114 Zr30s5(S04) P3 (147) Triv. — (b) NM — — 68335
1115 Zr(HPO3), P3 (147) Triv. | — (b) NM — HQ 74463
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1116 Ba(CoPOy)2 P3 (147) Triv. — (b) FM — HQ 250709
1117 Ba(Al,SizOs) P3 (147) Triv. — — NM — HQ 188056 191252(P:s)
1118 CsFe(MoOy)2 P3 (147) SM | Fig. 40 (b,s) FM — — 191592
1119 CsFe(SOy4)2 P3 (147) SM — (b) AFM — — 245667
1120 RbAg,Fe(VOy)2 P3 (147) SM |Fig. 40 (b,s) AFM — HQ 194588 194589
1121 NayBaMgP2Og P3 (147) Triv. — (b) NM — HQ 262716
1122 Zn(ReOy4)2 P3 (147) Triv. |Fig. 40 (b,s) NM — — 51017

1123 Li14CraNgO P3 (147) Triv. — (b) NM — HQ 66098 151435
1124 Li;4(PON3)20 P3 (147) Triv. — — NM — HQ 428737
1125 Na3(SO3) P3 (147) Triv. — — — — — 4432 31816
1126 Mn(TiOs3) R3 (148) TI |Fig. 40 (b) AFM — HQ 60006 171579 184649
1127 NiPbFg R3 (148) Triv. | — (b,5) FM — — 15108

1128 LiMgAlFg P321 (150) Triv. | — (b) NM — — 5007

1129 AlF3 P321 (150) Triv. — (k*,b,s) NM — — 29131

1130 Sr3(NbGagSiaO14) P321 (150) Triv. — (b,s) NM — — 181650
1131 PbsGazGesO14 P321 (150) Triv. |Fig. 40| (b,s) NM — HQ 250123
1132 Ba3zGazxGesO1g P321 (150) Triv. — (b,s) NM — HQ 250124
1133 Sr3ZnzTeP2014 P321 (150) Triv. — (b) NM — — 252309
1134 BazZnzTeP2014 P321 (150) Triv. — (b) NM — — 252310

27745(:8) 29122(P.5) 31048(P,5)
40009(P:5) 67117(P>8) G7121(bss)
67122(P:5) 67123(P,8) G7124(bs5)
67125(P:8) 67126(P:8) 74529(bss)
79634(P:8) 79635(P:8) 79636(P:5)
79637(P:5) 89658(P+5) 89659(P:5)
1135 SIOQ P3121 (152) Triv. — — NM — HQ 89660(b’s) 39551(b>5) 90145(‘315)
93974(b:5) 153453(b:5) 153454(b:5)
154289(P>5) 200721(P+%) 200722(b:s)
200723(P+8) 200724(P:8) 200725(P>9)
200726(P+8) 200727(P:8) 200728(P:s)
200729(P+8) 201352(P:8) 201353(P:8)
201354(P+5) 247141(P:5) 670929

53860 53870 50624
59625 59626 59627
59628 59629 59630
59631 59632 59633
59634 59635 59636
1136 GeO2 P3;21 (152) Triv. — (b,s) NM — — 59637 59639 79638
79639 79640 79641
79642 79643 79644
200730 200731 200732
200733 200734 200735

200736
1137 TI(NO2) P3;21 (152) Triv. — — NM — — 50325 50326
1138 KBes(BO3)F2 R32 (155) Triv. — — NM — HQ 77277 155156
1139 CsBeaBO3F3 R32 (155) Triv. — — NM — HQ 247622 260440
1140 NayCagTazOg R32 (155) Triv. — (b) NM — HQ 280154

1141 YAl3(BO3)4 R32 (155) Triv. — (b) NM — HQ 20223 91902 187082
1142 NaK(BHy4)2 P3m1 (156) Triv. — — NM — — 163376

1143 NiO(OH) P3m1 (156) SM — (b) FM — — 169980

1144 LilnMo3Os P3ml (156) | Triv. | — (b) NM — — 30579

1145 Cs3(As509) P31m (157) Triv. — (b,s) NM — HQ 413151

1146 K3(V5014) P31m (157) Triv. — (b,s) NM — HQ 24068 248227
1147 Rb3(V5014) P31m (157) Triv. — (b,s) NM — HQ 248228 420851

17046 67332 67333
75933 75934 87436

87438(K) 163889 163890
202358(K) 245887(k)

1148 Mg;(Si205)(OH)4 P31m (157) Triv. | — (b,s) NM — HQ

16752 26191(P) 34096(P)
35560(P) 35561(P) 35562(P)
1149 SizgNy P3lc (159) Triv. — — NM — — 35563(P) 35564(P) 35565(b)

77811(P) 79797(P) 90146(P)
92156(P) 2309369(P) 644683(P)

1150 Rby(TeWs012) P31c (159) Triv. | — (k*b) | NM — — 97507

1151 T12(MoO3)3(SeO3) P31c (159) Triv. — (k*,b,s) NM — — 167531

1152 KAI(SiOy4) P3lc (159) Triv. — (b,s) NM — HQ 83449

1153 SigNy P31lc (159) SM — (b) FM — — 159207 187735
1154 KsMnO4CrOy4 R3m (160) Triv. | — (k*b) | NM — HQ 26803

1155 Cd(CNy) R3m (160) Triv. — — — — HQ 95265

1156 Bi2 O3 R3m (160) Triv. — (b,s) NM — — 168810

1157 CsNy R3m (160) Triv. | — (k*,b) | NM — — 246660 67808 674277

1158 CrO(OH) R3m (160) SM — — AFM — HQ 1372 64754 88574
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1159 NaVS; R3m (160) Triv. — (b) FM — — 644994

1160 FeAlySy R3m (160) Triv. — (b) — — — 607619

1161 Y(HCOO)3 R3m (160) Triv. — — NM — — 109739

1162 K>Na(Ag(CN)2)s P31m (162) | Triv. |Fig. 40| (k,b) NM — HQ 65699

1163 SiO2 P31m (162) TI — (k*,b,s) NM — — 170552

1164 Hg,(As20¢) P31m (162) Triv. — (b,s) — — HQ 411230

1165 Ag3(Co(CN)g) P31m (162) Triv. — (k,b) NM — — 16959 28501

1166 Ag4(Fe(CN)g) P31m (162) SM — (k,b) FM — — 173552 173553

1167 Cd(Sbz0g) P3Llm (162) | Triv. |Fig. 40 (b) NM — HQ 71028

1168 Ca(Sb20g) P31m (162) Triv. — (b,s) NM — HQ 74539

1169 Sr(Sb204) P31m (162) | Triv. | — (b,s) NM — HQ 74540

1170 Co(AsO3)2 P31m (162) SM | — (b) AFM| — HQ 80350

1171 SrRusOg P31m (162) Triv. — (b,s) AFM — HQ 248351

1172 Cd(As20¢) P31m (162) Triv. — (b,s) NM — HQ 280576

1173 K(Ag(CN)2) P31c (163) Triv. |Fig. 40| (k*,b) | NM — — 30275

1174 SiO2 P3lc (163) SM — — NM — — 170495

1175 CdZn2KB2OgF P31c (163) Triv. — (b) NM — HQ 248025

1176 (Ag5(H20)3)(K(CN)2)s P31c (163) Triv. — (k™) — — — 248371

1177 NayAly (B2Or) P31c (163) Triv. | — (b) NM — HQ 03389%) 287154 257155

1178 TizO P31c (163) SM |Fig. 41 (b,s) — — — 20041 24082

1179 Cu3Zn(OH)Cl2 P3m1 (164) SM — (k,b) — — HQ 162099

1180 Bay(BO3)Br P3m1 (164) Triv. — — — — HQ 190941

1181 CusMgClz (OH)g P3m1 (164) SM — (k,b) — — HQ 240663

1182 POF3 P3m1l (164) Triv. |Fig. 41 — - — HQ 250498

1183 Zn(B(CN)4)2 P3ml (164) | Triv. | — (b) NM — HQ 415547

1184 BasMnNbyOg P3m1 (164) SM — (k,b,s) AFM — HQ 171479 239731

1185 SrgMgTasOg P3m1 (164) Triv. — (k,b,s) NM — — 194992

1186 BaglrNbyO12Cly P3m1 (164) SM — (k*,b,s) FM — HQ 40693

1187 Bas(NbsO15) P3m1 (164) Triv. — (k,b,s) NM — HQ 95192 157477 674451

1188 Mn(OH)» P3m1 (164) SM — — AFM — — 23591

1189 ReTiz P3m1l (164) SM — — NM — — 168953

26861 41663 52105

91579 174489 181500

1190 TiS2 P3ml (164) | Triv. | — (b) NM sc* — L aSE ooNsLs SosTes
651201 651203 651207
651212 651214 651217

1191 Mnl, P3m1 (164) SM | — (b) FM — — 33673

1192 MnBrsy P3m1 (164) SM | — (b) FM — — 60250

1193 NbS, P3m1 (164) SM — (b) NM — — 237032 250594

1194 CrSe, P3m1 (164) TI — (b) FM — — 626718

1195 Cs(CuzO2) P3m1 (164) Triv. — (k,b,s) NM — HQ 413342

1196 Fe,Si P3m1 (164) TI — — FM — — 161133

1197 FeGas Sy P3m1 (164) Triv. — (b) FM — HQ 100706 602041

1198 K2>RhFg P3m1l (164) SM — (k™) FM — — 28779

1199 Rb, (RhFg) P3m1 (164) SM | — (k%) FM — — 28780

1200 Tl (SnFe) P3ml (164) | Triv. | — (k%) NM — HQ 410801

1201 NaTl3(SO3)2 P3m1 (164) Triv. — — NM — HQ 1626

1202 Tly(WOy) P3ml (164) | Triv. | — (k*,b) | NM — HQ 8212

1203 Na3(S0y4) P3m1 (164) SM |Fig. 41 — FM — — 27955

1204 KNa(SO4) P3ml (164) | Triv. | — — NM — — 77343

1205 K3V(VOy4)2 P3m1 (164) Triv. — (k*,b,s) | AFM — HQ 100782

1206 Caz(GeOy) P3m1 (164) Triv. |Fig. 41| (k*,b) NM — — 182051

1207 Caz(SiOy4) P3m1l (164) Triv. |Fig. 41 (k*,b) NM — — 182052

1208 Tla(MoOy) P3m1 (164) Triv. — — NM — HQ 280056

1209 RbIn(WOy)2 P3ml (164) | Triv. |Fig. 42| (k*,b) | NM — — 24859

1210 KAI(MoOy)2 P3ml (164) | Triv. | — | (k*,bs) | NM — HQ 28018

1211 KSc(MoOy)2 P3m1 (164) Triv. — (k*,b,s) NM — HQ 28019

1212 KFe(MoOy)2 P3m1 (164) SM |Fig. 41| (k*,b,s) |AFM| — HQ 153864

1213 BaZr(POy4)2 P3m1 (164) Triv. — (k*,b) NM — HQ 173842

1214 CsV(MoOy)2 P3m1l (164) Triv. — (k*,b,s) | AFM — HQ 202907

1215 RbFe(MoOy4)2 P3m1 (164) SM |Fig. 41| (k*,b,s) FM — — 245665 250409

1216 CsFe(MoO4)2 P3m1 (164) SM |Fig. 41| (k*,b,s) | FM — HQ 260887
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1217 LioMnO3 P3m1 (164) SM — — FM — HQ 37327
1218 CaMnyAs, P3m1l (164) TI — — FM — HQ 41792 609906
1219 CaMn3, Py P3m1 (164) TI — — FM — HQ 49017
1220 SrMnsPo P3m1l (164) TI — — FM — HQ 49019 77669 77670
1221 LiCrS, P3m1 (164) SM — — FM — — 150674
1222 LiTiS, P3m1 (164) SM — — FM — HQ 200709 642322
1223 LiCrSes P3m1l (164) SM — — — — — 252879
1224 RbyPdCy P3m1 (164) Triv. — — NM — HQ 04394 421493 421494
1225 RbaPtCo P3m1 (164) Triv. — — NM — HQ 94395
1226 CsoPdCo P3m1 (164) Triv. — — NM — HQ 94396
1227 Csa2PtCo P3m1 (164) Triv. — — NM — HQ 94397
1228 KoPdCo P3ml (164) Triv. — — NM — HQ 421489 421490
1229 KoPtCo P3m1 (164) Triv. — — NM — HQ 421491 421492
1230 Pd3(PS4)2 P3m1 (164) Triv. — (k,b) NM — — 16296 35361
1231 Rb2(Sb2Al;O7) P3m1 (164) Triv. — (k*,b,s) NM — HQ 154360
1232 NaFe;O3 P3m1 (164) SM — — FM — — 200009 424349
1233 CsaMn(TeS3)2 P3cl (165) SM — (b,s) FM — HQ 165378
1234 KFe(MoOy)2 P3cl (165) SM — (b,s) AFM — HQ 28020
1235 KsCuSh, R3m (166) Triv. | — (b) NM — HQ 32032
1236 KPt3PtSg R3m (166) Triv. |Fig. 42| (k*,b) | NM — — 40062
1237 LiyNCl R3m (166) Triv. — — NM — HQ 84649
1238 LisNCl, R3m (166) Triv. — — NM — HQ 84763
1239 Cso R3m (166) Triv. — — NM — — 95370
1240 KPd,03 R3m (166) Triv. | — (b) NM — HQ 248051
1241 KoHf30F 15 R3m (166) Triv. — — — — — 251076
1242 ScAIOC R3m (166) Triv. — (b) NM — HQ 419683
1243 CLig R3m (166) Triv. — (b) — — — 670920
1244 LizIng R3m (166) SM — — NM — HQ 10051 659829
1245 (B12C)C2 R3m (166) Triv. — — NM — — 612562
1246 BayNiTeOg R3m (166) TI |Fig. 42| (k",b,s) | AFM — — 25005
1247 KoLi(AlFg) R3m (166) Triv. — (b,s) NM — HQ 408552 37250(K)
1248 CsoNigFar R3m (166) TI |Fig. 42| (kb,s) | FM — HQ 410393
1249 InySes R3m (166) SM | — (b) NM — — O Saodss Sa0192
1250 MnClsy R3m (166) SM — (b) FM — HQ 33752
1251 MnBr, R3m (166) SM — (b) FM — HQ 67500
1252 NizYsq R3m (166) SM — (k) FM _ - 108650 gi;ggé 647060
1253 Cs2CuzZrFq2 R3m (166) SM — (k,b,s) FM — HQ 79114 182755
1254 Cs2SnCusFi2 R3m (166) SM — (k,b,s) FM — HQ 201388 291391
1255 CusZn(OH)Cly R3m (166) SM |Fig. 42| (k,b) FM — HQ 425834
1256 LiVOa2 R3m (166) Triv. — — AFM — — 24594 202540 202541
1257 KCrSs R3m (166) SM — (b) FM — — 25723 42406 42407
1258 NaTiSs R3m (166) SM — (b) FM — — 26305

26676 157800 163253
1259 Cu(CrOz) R3m (166) SM — — AFM | SC* — P oS ey

402290 670110

1260 BayPCl R3m (166) Triv. — — NM — — 28134
1261 LiGaO2 R3m (166) Triv. — — NM — — 28388
1262 RbScO2 R3m (166) Triv. — (b) NM — — 31959
1263 NaTiOs R3m (166) SM — (b) FM — — 43439
1264 LiFeOy R3m (166) SM — — FM — HQ 51207 51759 78712
1265 CayNCl R3m (166) Triv. |Fig. 42 (b) NM — HQ 62555 153101
1266 CasNBr R3m (166) Triv. |Fig. 42 (b) NM — HQ 62556 153105
1267 Na(RhO3) R3m (166) Triv. | — — NM — HQ 66280
1268 NaTaN» R3m (166) Triv. | — — NM — HQ O T3y noa82
1269 NaNbNy R3m (166) Triv. — — NM — HQ 72557 657407
1270 Na(FeO3) R3m (166) SM — — AFM — HQ TORBS A0THT0 16TTT
1271 NaVSes R3m (166) Triv. — — FM — — 77597
1272 SraNCl R3m (166) Triv. — — NM — HQ 172595 172596 410769
1273 SroNBr R3m (166) Triv. — (b) NM — HQ 172600 172601
1274 LiTiS» R3m (166) SM — — FM — HQ 189825 189826
1275 SroNI R3m (166) Triv. — (b) NM — HQ 240899
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1276 NaYO. R3m (166) Triv. — — — — 201907
1277 Na(VO2) R3m (166) Triv. — — AFM HQ 420137
1278 KZrS, R3m (166) SM — (b) NM — 641350
1279 NaYSes R3m (166) Triv. — — NM — 645037
1280 Mg, NigSi R3m (166) TI |Fig. 42 (k) NM — 44926
1281 Fe3S4 R3m (166) Triv. — — NM HQ 42537
1282 Mg, NizP R3m (166) SM |Fig. 43 (k) NM HQ 72400
1283 KoZr(BOs)s R3m (166) Triv. | — (b) — HQ 67082
1284 K2Co(SeO3)2 R3m (166) SM — (k*,b) AFM HQ 71536
1285 Ba3zMnyOsg R3m (166) TI — (k™) AFM HQ 280045
1286 K2Pt4Seq R3m (166) Triv. | — (k*,b) | NM HQ 69438
1287 RbyPtsPtSeq R3m (166) Triv. | — (k*,b) | NM HQ 69439
1288 NasHgP» R3m (166) Triv. — — NM HQ 67260
1289 K4ZnPy R3m (166) Triv. |Fig. 43 — NM HQ 67261
1290 K4HgPs> R3m (166) Triv. |Fig. 43 (b) NM HQ 67263
1291 K4 (BeP2) R3m (166) Triv. |Fig. 43 (b) NM HQ 300110
1292 Ka4(BeAssy) R3m (166) Triv. |Fig. 43 — NM HQ 300111
1293 K4(CdAsy) R3m (166) Triv. |Fig. 43 (b) NM HQ 300190
1294 K4(HgAs2) R3m (166) Triv. |Fig. 43 — NM HQ 402573
1295 K4ZnAsy R3m (166) Triv. |Fig. 43 — NM HQ 409919
1296 Nag(TizClg) R3m (166) TI |Fig. 44| (k,b) FM HQ 401026
1297 NaN3 R3m (166) Triv. — — NM — 1144 34267 34674
1298 Cd(CNy) R3m (166) Triv. — — NM HQ 95264
1299 Nb2S,C R3m (166) TI — (b) NM HQ 95110 95112
1300 NbsBrg R3m (166) Triv. |Fig. 44 — NM HQ 25766 421609
1301 Nbslg R3m (166) Triv. |Fig. 44 — NM HQ 25767
5435 173760 173761
1302 Co3SnySy R3m (166) SM |Fig. 44| (kbs) | FM — e Tars e
426753 624867
1303 CosInaSs R3m (166) SM — (k,b,s) FM — 5436 195432 423459
1304 Co3InSnS» R3m (166) Triv. |Fig. 44| (k,b,s) NM — 5437 425136
1305 Rh3InsSo R3m (166) SM — (k,b,s) NM — 5439 420726 640339
1306 Rh3InPbS, R3m (166) SM |Fig. 44| (k,b,s) | NM — 5440 640213
1307 Rh3PbaSes R3m (166) SM — (k,b,s) NM — 5441 648427
1308 NizgSnaSa R3m (166) TI — (k,b,s) NM HQ 402458 674419
1309 InyNigSo R3m (166) TI — (k,b,s) NM HQ 415258
1310 Rh3SnsSs R3m (166) SM |Fig. 44 (k,b,s) NM HQ 420728
1311 T1,NisSs R3m (166) TI — (k,b,s) | NM HQ 422328
1312 InSnCo3S» R3m (166) SM |Fig. 44| (k,b,s) — HQ 425137
1313 NigInaSo R3m (166) TI — (k,b,s) NM — 640134
1314 NizSnaSs R3m (166) TI — (k,b,s) NM — 646379 654948
1315 NizTl2S2 R3m (166) TI — (k,b,s) NM — 646398
1316 Rh3Tl1,S, R3m (166) SM — (k,b,s) NM — 650236
1317 B12Po R3m (166) Triv. |Fig. 45 — NM HQ 62748
1318 BisAss R3m (166) Triv. |Fig. 45 — NM — 62749
1319 BsAs R3m (166) Triv. |Fig. 45 — NM HQ 68151 107916
1320 BgP R3m (166) Triv. |Fig. 45 — NM — 615156 615157
1321 SroN R3m (166) SM — (b) NM HQ O e hor?
- 50630 00631 00632
1322 CasN R3m (166) SM — (b) NM HQ 280526 ﬁzgég 411417
1323 Rb2(OF3(HfF3)3) R3m (166) Triv. — — NM — 95847
1324 Rby(OF3(ZrF3)s) R3m (166) Triv. | — — NM — 05848
1325 TIGaO, R3m (166) Triv. |Fig. 45| (k,b,s) — — 33579
1326 ZrCl R3m (166) TI — — NM HQ 869 20145
1327 YClI R3m (166) Triv. — — FM HQ 30708 61107
1328 SiO2 R3c (167) Triv. — (b,s) NM — 170492 170514 170539
1329 SiO2 R3c (167) SM — (b,s) — — 170515
1330 AlH; R3c (167) Triv. — (b,s) NM — 15225 106294 108162
1331 TiF3 R3c (167) SM — (b,s) FM — 52159 92102 52165
1332 CrF3; R3c (167) SM — (b,s) AFM HQ BO9D8 29908 29969
1333 VF3 R3c (167) SM | — (b,5) FM HQ 69167
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1334 CoF3 R3c (167) Triv. | — (b,s) FM — HQ 77618
1335 Cs4(PbBrg) R3c (167) Triv. — (b,s) NM — — 25124 162158
1336 NaCag(IrOg) R3c (167) Triv. — (b,s) — — HQ 50169
1337 Rb,PbBrg R3c (167) Triv. | — (b) NM — HQ 65300
1338 SraIrOg R3c (167) SM — (b,s) FM — HQ 72926
1339 SrzZnPtOg R3c (167) Triv. — (b,s) NM — HQ 81467 280519
1340 Cay(IrOg) R3c (167) SM — (b) FM — HQ 81902(%) 280873
1341 Sr3Zn(IrOg) R3c (167) SM — (b,s) FM — HQ 81903 82058 82659
1342 Sr3Cd(IrOg) R3c (167) SM | — (b,s) FM — HQ 81904
1343 SrsMg(PtOg) R3c (167) Triv. — (b,s) NM — HQ 84736 281299
1344 SrgMg(IrOg) R3c (167) SM — (b,s) FM — HQ 84737
1345 Sr3(PbNiOg) R3c (167) Triv. |Fig. 45| (b)) | AFM| — HQ Joasss )151152i2f()5)1j";§‘£é)
1346 Sr3Cd(PtOg) R3c (167) Triv. — (b,s) NM — HQ 280518
1347 NaBagIrOg R3c (167) Triv. — (b) FM — HQ 405134
1348 LisOsHg R3c (167) Triv. — (b,s) NM — — 638269
1349 KgTli1 R3c (167) SM — — NM — — 370009
1350 RbgTli1 R3c (167) SM — — NM — — 370035
1351 K3 (B3Os) R3c (167) Triv. — — NM — — 16005
1352 NaSnz(PO4)3 R3c (167) Triv. — (b) NM — — 72217 72218(5)
1353 LiZr(AsOy4)3 R3c (167) Triv. — (b,s) NM — — 190656
67241 74741(P) 74742(P)
74743(0) 74744(P) 74745(P)
1354 SiaNs PGy (173) | Teiv. | — | — | NM | — | — rio ) Tarea ares
74752(P) 74753(P) 74754(b)
74755(P) 77812
1355 Cs2(14011) P63 (173) Triv. — (b) — — — 413942 420352
1356 Ca(Al20y4) P63 (173) Triv. — (b) NM — — 157457
1357 Cs2(MoO3)3(SeO3) P63 (173) Triv. — (k*,b) NM — — 75473
1358 (Cs2(Se03))(WO3)3 P63 (173) Triv. | — | (k%,bs) | NM — — 50392
1359 Rbs(MoO3)3(SeO3) P63 (173) Triv. — (k*,b) NM — — 167530
1360 Cs2TeW3014 P63 (173) Triv. — (k*,b,s) — — — 429738
1361 K(VO2)3(SeO3)2 P63 (173) Triv. — (b,s) NM — — 81231
1362 Rb(Se2V3012) P63 (173) Triv. | — (b,s) NM — — 163600
1363 T1(Se2V3012) P63 (173) Triv. — (k*,b,s) NM — — 163601
1364 Cs(VO2)3(TeO3)2 P63 (173) Triv. — (k*,b,s) NM — — 411111
1365 LasAlTiS7 P63 (173) SM |Fig. 45 (b) FM — — 608322
1366 LasAlVS, P63 (173) SM |Fig. 45| (b) FM — — 608323
1367 LaszBeTiSy P63 (173) SM — — FM — — 616310
1368 KAI(SiO4) P63 (173) Triv. |Fig. 46| (b,s) NM — HQ 34350
1369 GagTl302S:3 P6 (174) Triv. — (b) NM — HQ 61256
1370 BaZn(BO3)F P6 (174) Triv. |Fig. 46 (b) NM — HQ 248042 429814
1371 BaAl(BO3)F» P6 (174) Triv. — (b) — — — 291434 409663
1372 Pb7F12Brs P6 (174) Triv. — — NM — HQ 92293
1373 Ca7zH12Cl2 P6 (174) Triv. — — NM — HQ 420927
1374 LasClB3 P6 (174) SM — — NM — HQ 417604
1375 LiCd(BOs3) P6 (174) Triv. — (b) NM — HQ 20191 20835
1376 Mg, F3(BOs) P6s/m (176) | Triv. |Fig. 46|  (b) — — HQ 4226
1377 BI3 P63/m (176) Triv. — — NM SC HQ 173375 28328 411463
1378 NaCs2(C2N3)s3 P6s/m (176) | Triv. |Fig. 46| — NM — — 407809
1379 Pb3Cds(BO3)a P63/m (176) Triv. — (k) NM — — 422862
1380 Cu2Bi2S3(AlIClLL )2 P63/m (176) Triv. — (b,s) NM — — 428727
1381 LiCa(AlHy4)s P63/m (176) | Triv. | — (b) — — — 670844
1382 LizRbCd(CO3).F P6s/m (176) | Triv. | — (b) NM — HQ 710004
1383 AgCdsHf3F2o P63/m (176) SM — — NM — — 78893
1384 Sce (HPO3)s P63/m (176) Triv. — (b) NM — — 409724
1385 Pbs(PO4)sF P63/m (176) Triv. — — NM — — 20500
24236(P) 30261(P) 38118(P)
1386 Cas(POL)aF Poofm (176) | miv. | — | — |Na| — | — a7 oaoss b
94083 99581 180314
193552 670544
1387 SrsMnNs P63/m (176) TI — (b) FM — HQ 80772
1388 Bag(CrN3) P63/m (176) SM — (b) NM — HQ 154802
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1389 Sr3(CrN3) P63/m (176) SM — (b) NM — HQ 154803

1390 BasNbyOg P63/m (176) TI — — NM — HQ 251133

1391 BCl3 P63/m (176) Triv. — — NM — — 24526 27869
1392 BBr3 P63/m (176) Triv. — — NM — — 24527 173374
1393 Fe(BP3O12) P63/m (176) Triv. — (b) FM — — 260895 420638
1394 KMosS3 P63/m (176) SM — — NM — HQ 30752 603631 641249
1395 RbMo3S3 P63/m (176) SM — — NM — HQ 30753 603622 644175
1396 CsMo3S3 P63/m (176) SM — — NM — HQ 30754 603614 627033
1397 InMosTeg P63 /m (176) SM — — NM scC HQ BL00 608009 004497
1398 T1Mo3zTes P63/m (176) SM — — NM SC HQ 90811 603670 644485
1399 BaMogsSes P63/m (176) SM — — NM — — 603615 615982
1400 NaMogSes P63/m (176) | SM | — — NM sC — 003625 605827 604518
1401 KMosSes P63/m (176) SM — — NM SC — 603628 604517 641256
1402 RbMosSes P63/m (176) SM — — NM SC — 603629 604516 644181
1403 NaMosTes P63/m (176) SM — — NM — — 603641 604501 643979
1404 CsMogzSes P63/m (176) SM — — NM SC — 603651 603826 604515
1405 KMoz Tes P63/m (176) SM — — NM — — 603671 604500
1406 RbMoszTes P63/m (176) SM — — NM — — 603672 604499
1407 CsMosTes P63/m (176) SM — — NM — — 603673 604498
1408 LazFeWS30¢ P63/m (176) SM — (b,s) AFM — HQ 380402

1409 LagNiWS306 P63/m (176) SM — (b,s) FM — HQ 380403

1410 La3zCoWS30¢ P63/m (176) Triv. — (b,s) NM — HQ 380405

1411 LasMnWS30g P63/m (176) | SM | — (b,5) FM — HQ 380406

1412 ViS4 P63/m (176) SM — (b) NM sC HQ 72920 72921 72922
1413 TizSes P63/m (176) SM — (b) NM — HQ 79629

1414 TISbO3 P6322 (182) Triv. |Fig. 46 (b,s) NM — — 10142

1415 SiOs P6322 (182) | Triv. |Fig. 46| (b,s) NM — — 20343

1416 BaAl2Oy4 P6322 (182) Triv. — (b,s) NM — — 75427 16845 21080
1417 Ta3CrSe P6322 (182) SM — (b) FM — — 626633

1418 RbSn(I0g) P6322 (182) | Triv. | — (b,s) NM — — 73614

1419 BasCrSs P6sem (185) | SM | — (b,9) FM — HQ 97539

1420 LizBa(SiOy4) P63zcm (185) Triv. — (b) NM — — 180289 260259
1421 C3Ny P63cm (185) Triv. — (b) — — — 674271 674285
1422 NazN P63cm (185) Triv. — — NM — — 165992 165993
1423 LigO2(GeOy) P6scm (185) | Triv. | — (b) NM — HQ 65175

1424 LigO2(Si0O4) P63zcm (185) Triv. — (b) NM — HQ 65176

1425 Mg;(Si2O5(0OH)4) P63zcm (185) Triv. — (b,s) NM — — 87439 202359
1426 SneO04(SiO4) P63smc (186) Triv. — (k*,b,s) NM — HQ 156236

1427 Zn(OH)(N3) P63mc (186) Triv. — — — — — 196345

1428 LizInMo3Osg P63mc (186) SM — (b) — — HQ 126618

1429 (Al203)5(H20) P63mc (186) Triv. — (k™) NM — — 23651

1430 Bas (NiSbyOg) P6symc (186) | Triv. | — | (k*,b,s) | AFM — HQ 1177

1431 BasCu(Sby0g) P6sme (186) | SM |Fig. 46] (k*,b,s) | FM — HQ 2279

1432 LagNS3Cl3 P63mc (186) Triv. — (b) NM — HQ 74902

1433 CsCuClg P6gme (186) | SM | — | (k*,bs) | FM — HQ 2064

1434 Cs(CrBr3) P63mc (186) SM — (k*,b,s) FM — HQ 2590

1435 CsCrls P63mc (186) SM — (k*,b,s) — — HQ 8105

1436 CsCrCl3 P63mc (186) SM — (k*,b,s) FM — HQ 10206

1437 (Hg3S)(AsS3)Cl P63mc (186) Triv. — (k*,b) — — HQ 280329

1438 K¢ (HgS4) P63mc (186) Triv. — (b) NM — HQ 266 47218
1439 Nag (MnSy) P6gmc (186) | SM | — (b) FM — HQ 05447 95005 95066
1440 LaNisH7 P63mc (186) Triv. — (k*,b) NM — — 96245 236996 236997
1441 LiBH4 P63mc (186) Triv. — — NM — HQ 05208(k) 186262 245569
1442 Al(POy) P63mc (186) Triv. — (k*,b,s) NM — HQ 279582

1443 Li(BrO4)(H20)3 P63mc (186) Triv. — — NM — HQ 73706

1444 Li(TcO4)(H20)s3 P6sme (186) | Triv. | — — NM — HQ 422101

1445 LaAuGe P63mc (186) SM — — NM — HQ 405322 656867
1446 K3zTaFg P63mc (186) Triv. — (k™) NM — HQ 248063

1447 Mg;BeAlgO16 P63mc (186) Triv. — (k*,b) NM — — 31227 31256
1448 MnLa4OSeg P63mc (186) SM — (b,s) AFM — HQ 391303
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1449 MnLasOSg P63mc (186) SM — (b,s) FM — HQ 391305
1450 Nas(MnOy) P63mc (186) SM — — FM — HQ 39504
1451 Caz(SiOy4) P63mc (186) Triv. — (k*,b) NM — — 182053 182054
1452 Na(BesSbOr) P6sme (186) | Triv. |Fig. 46] (k*,b) | NM — — 27599
1453 YBaZn3GaOr P63mc (186) Triv. — (k*,b) NM — — 252148
159250 25676 34476
41481 41483 41543
42000 54698 67769
87830 153887 153888
153889 153890 153891
1454 GaN P63mc (186) Triv. — — NM sSC — 156259 157398 157512
181358 184926 190424
191773 634715 671112
672115 672140 672569
672724 672741 673190
673464
1455 ZnyMo3Og P6gmc (186) | Triv. | — (b) — — HQ S 88
1456 SczZn(MozOs) P6sme (186) | SM | — (b) FM — HQ 40534
1457 C3Ny P6m2 (187) Triv. — (k*,b) NM — — 83265
1458 Ba(CoO3) P6m2 (187) SM — (b,s) FM — — 88670
1459 CazSiBr2 P6m2 (187) TI — — FM — — 89543
1460 LaoNioI P6m2 (187) SM — — NM — HQ 165262
1461 KCdCO3F P6m2 (187) Triv. — — — — — 239110
1462 CaKF(CO3) P6m2 (187) Triv. — — — — HQ P P e
1463 LiAuCsy P6m2 (187) Triv. — — NM — HQ 411253
1464 InNbS, P6m2 (187) TI — (b) NM — — 74702
1465 IrLi P6m2 (187) TI — — NM — — 104487 659856
1466 LiPd P6m2 (187) SM — — NM — — 104770 104771 659883
1467 T1TaGesOg P6c2 (188) Triv. — (b,s) NM — — 10383
1468 LaSiOzN PBc2 (188) SM | Fig. 47 (b) NM — — 9752
1469 Sr(GeOs) P62m (189) | Triv. |Fig. 47 — NM — — 28603
1470 Ag,Te(VSa)s P62m (189) SM — — FM — — 251064
1471 Ba3gNbgSisO26 P62m (189) Triv. — (b) NM — — 15934 16029
1472 BazTagSisO26 P62m (189) Triv. — (b) NM — — 15935 18317
1473 Sr3TagSis Oz P62m (189) | Triv. | — (b) NM — — 15936
1474 Rbg (Si10023) P62m (189) Triv. — (b,s) NM — — 250379
1475 GaNiTi P62m (189) SM — — NM — — 103885
1476 K3TazB2012 P62m (189) Triv. — (b) NM — HQ 201143
1477 KoTeo P62m (189) Triv. — — NM — HQ 73178
1478 RboTes P62m (189) Triv. — — NM — HQ 73179
1479 TizgRhaIng P62m (189) SM — — NM — HQ 410967
1480 NbMnSi P62m (189) SM — — FM — — 24185
1481 NbCrGe P62m (189) SM — — FM — — 42061
1482 TiCoSi P62m (189) SM |Fig. 47 — FM — — 42735
1483 NbMnGe P62m (189) SM — — FM — — 42911 637001
1484 Al(ZrNi) P62m (189) SM — — NM — — e e
1485 ScRuGe P62m (189) SM — — NM — HQ 79595
1486 TiFeP P62m (189) SM — — FM — HQ 290889
1487 CrTiAs P62m (189) SM — — FM — — 610275
1488 FeTiAs P62m (189) SM — — FM — — 610530
1489 FeNbB P62m (189) SM — — FM — — 614046
1490 FeTaB P62m (189) SM — — NM — — 614205
1491 GeMnTa P62m (189) SM — — FM — — 637098
1492 MnTaSi P62m (189) SM — — FM — — 643653
1493 NbReSi P62m (189) SM — — NM SC — 645257
1494 ReSiTa P62m (189) SM — — NM — — 650119
1495 Bas(CraWOy) P62c (190) TI — (b,9) — — HQ 81072
1496 K3(Nb3Og)(Si2O7) P62c (190) Triv. — (b) NM — — 79734
1497 HfCoSn P62c (190) SM — — NM — HQ 107472 408899
1498 ScPdSn P62c (190) SM — — NM — HQ 418976
1499 TaON P6/mmm (191)| SM | — (k,b,s) | NM — — 20321
1500 CaRh3B, P6/mmm (191)| SM | — (k,b) NM — — 66767
1501 LaFesH;2 P6/mmm (191) | SM — (k,b) FM — — 160914
1502 RhN, P6/mmm (191) | SM — — — — — 671729
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54245 104675 104676
104750 155045 155913
159117 161600 162124
182513 183383 189352
193881 196601 200240
242016 242017 242018
242019 242020 242026
242027 242028 242029

1503 LaNis P6/mmm (191) | SM |Fig. 47 (k) FM — HQ 242030 600409 601621
602015 603845 641488
641507 641513 641518
641519 641520 641521
641522 641523 641524
641526 641529 641532
641535 641540 641542
641543 641545 641549
657601 658150 670633
54422 105462 105463
: : 603868 647059 647075
1504 YNis P6/mmm (191) | SM |Fig. 48| (k) FM — — 003868 647059 647075
647101 659941 673580
54474 58916 619438
1505 CaNis P6/mmm (191) | SM |Fig. 47 (k) FM — HQ 619442 619446 619447
619449 619452
1506 BaPds P6/mmm (191) | SM |Fig. 47 (k) NM — — 58672 616030
102731 102732 106506
107253 196872 196875
600442 625573 625577
_ _ _ 625579 625587 625591
1507 CosY P6/mmm (191) | SM (k) FM 625579 625587 623591
625623 625630 625634
625642 656885 659057
659669
1508 FesY P6/mmm (191) | SM — (k) FM — — 103699 107256 184905
1509 NisSc P6/mmm (191) | SM |Fig. 48 (k) FM — — 105336 646468
1510 PdsSr P6/mmm (191) TI |Fig. 47 (k) NM — — 105707 648964
1511 CaPds P6/mmm (191) TI |Fig. 47 (k) NM — — 106357 673956
1512 LaNigRho P6/mmm (191) | SM — (k) FM — — 183385
53450 631998 632006
1513 FeGe P6/mmm (191) | SM — (k) FM — — 632016 632092
55564 102671 151390
_ _ 161110 161113 161115
1514 CoSn P6/mmm (191) | SM ) NM HQ 161110 161113 161115
625264 670158
50435 161111 161114
1515 InNi P6/mmm (191) | SM |Fig. 48 (k) NM — — 161123 161124 161125
161126 185625 640117
103634 103635 152330
161109 161112 161119
1516 FeSn P6/mmm (191) | SM | — (k) FM — — 161109 161112 161119
633740 633747
1517 PtT1 P6/mmm (191) | SM — (k) NM — — 105819
1518 ScCreGeg P6/mmm (191) | SM — (k) FM — — 626107
1519 Y CrgGeg P6/mmm (191) | SM |Fig. 48 (k) NM — — 658018
1520 LizNaN P6/mmm (191) | SM — — NM — — 02308
1521 LiNasN P6/mmm (191) | SM — — NM — — 92310
1522 NagN P6/mmm (191) | SM — — NM — — 165989
1523 Taz N3O P6/mmm (191) | SM — (k,b) FM — — 182352
1524 TayN3F P6/mmm (191) | TI — (k,b) NM — — 182353
1525 LagMn2S1o P63/mem (193) | SM — (b) FM — — 168592
1526 CagFeNj P63/mem (193) | SM — (b,s) FM — HQ 33796
1527 Cag(MnN3)Ny P63/mem (193) | SM — (b,s) FM — HQ 80184
1528 LasSbsBr P63/mem (193) | SM — — NM — HQ 50725
1529 LasSn3Cl P63/mem (193) | SM — — NM — HQ 95238
1530 LasSn3zBr P63/mem (193) | SM — — NM — HQ 95239
1531 LasBizBr P63/mem (193) | SM — — NM — HQ 95241
1532 LasPbsl P63/mem (193) | SM — — FM — HQ 100778
1533 ScsSis P63 /mem (193) | SM — — NM — — 23932 602016 651814
1534 Hf5Ges P63/mem (193) TI — — NM — — 44361 636545
1535 TasGes P63/mem (193) | SM — — NM — — 56028 637960
Q- — — — 62501 168415 652424
1536 TisSis P63/mem (193) | TI NM scC o8I15
1537 TasSis P63/mem (193) | SM — — NM — — 76159 652324 652335
1538 Hf5Sn3 P63/mem (193) | SM — — NM — — 104273 183487 638947
1539 TisSny P63/mem (193) | TI — — NM — — 109292 199008 ooaT88
1540 CasSbs P63/mem (193) | SM — — NM — HQ 173026 619563
1541 Hf5Gegs P63 /mem (193) | SM — — NM — — 636541
1542 Ti5Sis P63/mem (193)| SM — — NM — — 652420
1543 ZrsSis P6g/mem (193) | SM | — — NM SC — 052605 552012 552616
1544 KsN P63/mem (193) | TI |Fig. 48| (b,s) NM — — 99999
1545 Nbls P63/mem (193)| SM | Fig. 48 — FM — — 109145
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170481 170496 38126

1546 SiO2 P63 /mmec (194) | Triv. — (k,b,s) NM — — 40902 40903 44270
162623 162624 200478
1547 LiFeAs P63/mmec (194) | SM — — FM — — 187133
1548 KV3GeaOg P63/mmec (194) | Triv. — (k,b,s) FM — HQ 187490
1549 ZnO P63 /mmec (194) | Triv. — — — — — 670354 670355
1550 SnNig P63/mme (194) | SM | — (k) — — — T aaoanr 180920
1551 CraAIC P63/mme (194) | SM — (b) NM SC — 42918 606181
1552 ScoAIC P63 /mmec (194) | SM — (b) NM — — 160378
1553 ScInC P63/mmec (194) | SM | — (b) NM — — 160380 163508 163510
1554 TizSnC P63/mmec (194) | TI — (b) NM — — 161063 161064 252840
1555 BasIrIny Al;O413C1 P63 /mmec (194) | Triv. — (k*,b,s) FM — — 71602
1556 RbNiF3 P63/mmec (194) | SM — (k*,b,s) FM — — 15090 22127 91834
1557 Rb(ZnF3) P63/mmec (194) | Triv. — (k*,b,s) NM — — 41618 91835 91836
1558 K3Na(Re20y) P63 /mmec (194) | Triv. — (b,s) NM — — 73300
1559 KsLa(TexOg) P63 /mmec (194) | Triv. — (k*,b,s) — — HQ 195647
1560 BazSbaNiOg P63/mmec (194) | SM — (k*,b,s) | AFM — — 200299
1561 RbgNigF1s P63/mmec (194) | SM |Fig. 48| (k*,b,s) FM — — 410390 410391
1562 Ba(MnOs3) P63 /mmec (194) | Triv. — (k,b,s) AFM — — 23874
1563 BaNiOg P63 /mmec (194) | Triv. — — NM — — 175(b+8) 30661 (k)
1564 BaCoO3 P63 /mmec (194) | SM — — FM — — 922(P:5) 26586(K) 173504(P:5)
1565 Cs(MnBrs) P63/mmec (194) | SM — (k*,b,s) FM — — 2782 9703
8103 8194 15537
1566 BaVSs P63/mmec (194) | SM |Fig. 48 (k™) FM SC — 23194 62711 154181
616007 616098
1567 Rb(MnBr3) P63/mmec (194) | SM — (k*) FM — — 9704(P»%) 14077
1568 CsMnls P6g/mme (194) | SM | — (k") FM — — 10012 19949 15950
1569 BaMnOj3 P63 /mmec (194) | SM — (b,s) AFM — — 10331(%) 10332
1570 CsScCls P63/mmec (194)| SM | — (k%) NM — — 10474
1571 Ba(VSes) P63 /mmec (194) | SM |Fig. 49 (k™) FM — — 10486
1572 RbNiCls P63 /mmec (194) | SM — (k*,b,s) FM — — 15010
1573 RbNiBrs P63/mme (194)| SM | — | (k*,b,s) | FM — — 15011
1574 CsVCls P63/mmec (194) | SM — (k*,b,s) FM — — 15932 201828 201832
1575 BaTaS3 P63 /mmec (194) | SM — (k™) NM — — 16083 616077 659541
1576 CsVIg P63 /mmec (194) | SM — (k™) FM — — 26453 26454
1577 CsCoCls P63/mmec (194) | SM — (k*,b,s) FM — — 27511
1578 CsCrCls P63/mme (194) | TI — (k%) FM — — 36132
1579 CsTiBrg P63 /mmec (194) | SM — (k™) FM — — 41320 400053
1580 Rb(TiCls) P63 /mmec (194) | SM — (k™) FM — — 49747
1581 Cs(TiCls) P63/mmec (194) | SM — (k*,b,s) FM — — 49748
1582 CsNiCls P63/mmec (194) | SM — (k*,b,s) FM — — 59371 60262 423828
1583 Rb(CuCls) P63 /mmec (194) | SM — (k*,b,s) FM — — 84212
1584 Rb(TiBrs) P63 /mmec (194) | SM — (k™) FM — HQ 154257
1585 Cs(Tils) P63/mme (194) | SM | — (k%) FM — HQ 154258
1586 LaCrGes P6g/mme (194) | SM | — — FM — HQ B 0 070
1587 CsFeBrg P63/mmec (194) | Triv. — (k™) FM — — 174041
1588 CsVBrs P63/mme (194) | SM — (k*,b,s) FM — — 201829 201833
1589 RbVCls P63 /mmec (194) | SM — (k™) FM — — 201830 201834
1590 RbVBrs P63/mmec (194) | SM — (k™) FM — — 201831
1591 Cs(FeCls) P63/mme (194) | Triv. — (k*,b,s) NM — — 300249
1592 CsNiBrs P63/mme (194)| SM | — | (k*,b,s) | FM — HQ 423820
1593 CsNil3 P63 /mmec (194) | SM — (k*,b,s) — — HQ 423830
1594 BaTaSes P63 /mmec (194) | SM — (k™) NM sC* — 616129 659547
1595 BaNbS3 P63/mmec (194) | SM — (k™) NM sC — 659538
1596 Y (MnOs) P63/mme (194) | TI — (b) FM — — TR0 e 122982
1597 Cs3Ru2Clg P63/mmec (194) | Triv. — (k™) NM — — 201057
1598 Cs3(Nbalg) P63 /mmec (194) | Triv. — (k™) FM — HQ 421295
1599 CuAlO, P63 /mmec (194) | Triv. — — NM — — 31368 60845 95661
1600 CuScOq P63/mmc (194) | Triv. |Fig. 49 — NM — — 60847 95007 101929
1601 AgAlO2 P63 /mmc (194) | Triv. — — NM — — 95662 300020
1602 CuGaOs P63/mmec (194) | Triv. — — NM — — 95664
1603 AgGaOs P63/mme (194) | Triv. — — NM — — 95665
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1604 AgScOa P63 /mmec (194) | Triv. — — NM — — 95668 670073
1605 CulnO, P63 /mmec (194) | Triv. — — NM — — 95670 186620
1606 AulnOg P63 /mmec (194) | Triv. — — NM — — 95672
1607 AgYOo P63/mmec (194) | Triv. — — NM — — 95674 670075
1608 AuYOq P63 /mmec (194) | Triv. — — NM — — 95675 670100
1609 Ni P63 /mmec (194) | SM — — FM — — 76668 671412
1610 NiMnGe P63/mmec (194) | SM | Fig. 49 — FM — — ArozLesto 020
1611 AlAuTi P63/mmc (194) | SM — — FM — — 57506
- — — — — 50436 59437 185624
1612 InNiy P63/mmec (194) | SM NM 610098 640107 670969
1613 CoNiSn P63/mmec (194) | SM |Fig. 49 — FM — — 102582 196627
1614 Co2Sn P63/mmec (194) | TI — — FM — — 102673 625262
1615 CoFeGe P63/mme (194) | SM — — — — — 196628
1616 CozGe P63 /mmec (194) | TI — — FM — — 623418 623430
1617 GaNig P63/mmec (194) | SM — — NM — — 634869 670968
1618 Ni;Sb; V1 P63/mmec (194) | SM — — — — — 671080 671081
1619 Ks(AuAsz) P63 /mmec (194) | Triv. — (b) NM — — 40698
1620 Ks(AuP3) P63 /mmec (194) | Triv. — (b) NM — — 40700
1621 CozGe P63/mmec (194) | SM — — FM — — 108289
1622 Lal P63/mmec (194) | TI — — NM — — 83678 171451
1623 Co3zNb2Si P63 /mmec (194) | SM — (k™) NM — — 53018
55594 191000 603593
1624 ZrAly P63 /mme (194) | TI — (k™) NM — — 609703 609713 609721
609743
1625 ZrAl, P63/mmec (194) | TI — (k™) NM sC — 150527
1626 NasCs P63/mmec (194) | SM — (k™) NM — — 246932 627052
1627 NigScaSi P63 /mmec (194) | SM — (k™) — — — 646484
1628 TiNbySg P63/mmec (194) | SM — (b) NM — — 645332
1629 VNby4Ss P63/mmec (194) | SM — (b) FM — — 645339
1630 KsP P63/mmec (194) | Triv. | — — NM — — 25550
1631 K3Bi P63 /mmec (194) | SM — — NM — — 26885
1632 K3Sb P63 /mmc (194) | Triv. — — NM — — 26886 656327
1633 Rb3Sb P63/mmec (194) | Triv. — — NM — — 77991 650044
1634 Nas;MgPb P63/mmec (194) | SM — — NM — HQ 238202
1635 Nap;MgSn P63 /mmec (194) | SM — — NM — HQ 262676
1636 BiRbg P63/mmec (194) | SM — — NM — — 616995 616997
1637 NaO(Al203)11 P63/mmec (194) | Triv. — (b) NM — — 15970 16933 60635
- — = — — 58188 99779 181338
1638 AlTis P63/mmec (194) | SM (k%) NM 88 99770 1813
1639 CosMo P63/mme (194) | SM |Fig. 49|  (k*) FM — — 102542 621214 624216
1640 CosW P6g/mme (194) | SM |Fig. 49|  (k*) FM — — 102722 187998 625553
1641 GaTig P63/mmec (194) | SM — (k™) NM sC — 103991 182429 635554
1642 NigIn P63/mme (194) | SM |Fig. 49|  (k*) FM — — 151196 185023 185627
1643 CozTa P63/mmec (194) | SM — (k™) NM — — 187991 671178
1644 LagAl P63/mme (194) | SM — (k™) NM — — 603210 608280
1645 TizIn P63 /mmec (194) | SM — (k™) NM — — 640656
1646 Co3sNb P63 /mmec (194) | SM — (k™) — — — 671176
20308 53541 53542
166442 166443 166444
169252 169254 169256
169258 169260 169262
169264 169266 169268
1647 FeSe P63 /mmec (194) | SM — — FM — — 169270 169272 169284
169286 169288 169290
169292 169294 169296
169298 169300 169302
169307 290407 290410
633482 633490
1648 FeSb P63/mme (194) | SM  |Fig. 49 — FM SC — 53535 53971 633396
53070 54266 76212
76258 76620 163322
191176 191783 601839
- - . 603577 643511 643513
1649 MnSh P63/mme (194) | TI FM scC 003577 643511 643513
643519 643522 643523
643527 643529 643530
643532 643533 643535
58805 102873 192874
192875 192876 192877
1650 BiMn P63/mmc (194) | SM — — FM sSC — 192878 192879 192880
192881 616808 616811
616812 672818
76118 160166 169167
1651 CoSb P63/mmec (194) | TI — — NM sc — 169168 169169 189946

624893 624900 624901
624909 657491
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1652 IrSn P63 /mmec (194) | SM — — NM — 104561 641051
1653 SrsP(BO3) P63 /mmec (194) | Triv. — — NM — 401207
1654 AgBaBi P63/mmec (194) | SM — — NM — 56978
1655 BaBiCu P63/mmec (194) | SM — — NM — 106303
1656 LaPdSb P63 /mmec (194) | SM — — NM — 641676
1657 InO(OH) P23 (198) Triv. — — NM — 166255 166256
1658 Hg;(AsO4)Cl P2,3 (198) Triv. — (b) NM — 89687 92963 411757
1659 Nag(AsS3) P2,3 (198) Triv. — — NM HQ 645 1036
1660 K3 (SbO3) P2,3 (198) Triv. — (b) NM HQ 279579
1661 Cs3(SbO3) P23 (198) Triv. — (b) NM HQ 279580
1662 Cs3(BiO3) P2,3 (198) Triv. — — NM HQ 406563
1663 Rbs(BiO3) P2,3 (198) Triv. | — (b) NM HQ 407204
1664 Cs3SbS3 P23 (198) Triv. — — NM HQ 426551
1665 K3SbSs P2,3 (198) Triv. — — NM HQ 426552 641323
1666 Rb;3SbSs P2,3 (198) Triv. | — (b) NM HQ 426554
1667 Na(ClO3) P2,3 (198) SM | — — NM — 31056
1668 SiO- P2,3 (198) Triv. | — (b,s) NM — 2ABET 14209 102016
1669 Tl,Pb(Cu(NO2)g) m3 (202) SM | — — NM HQ 16
1670 K2St(Ni(NO2)6) m3 (202) SM — — AFM HQ 179
1671 CaCuzRusOq2 m3 (204) SM — (k,b) FM HQ 51894 95715 183110
1672 LaCusIrsOq2 m3 (204) SM — (k,b) — HQ 251657
1673 CoNj m3 (204) TI — — NM — 162105
1674 CoNg m3 (204) SM — — NM — 162106
1675 RhN3 m3 (204) Triv. — — NM — 162107
1676 RhN3 m3 (204) SM — — NM — 162108
1677 Ge(SeO3)2 PaS (205) Triv. — (b,s) NM — 422884
1678 MgSez Pa3 (205) Triv. — — NM — 642815
1679 Ca(NO3)2 Pa3 (205) Triv. — — NM — 52351 56089
1680 Sn(SeO3)2 Pa3 (205) Triv. — (b) NM — 154716
1681 Si(P20O7) Pa3 (205) Triv. | — (b,5) NM — 10047
1682 SiO2 Ia3 (206) Triv. — (b,s) NM — 170545
1683 Si0s F4:32 (210) SM — (b,5) NM — 170504
1684 SiO2 1432 (211) SM — (b,s) NM — 170506
1685 Na(BHy) P43m (215) Triv. — — NM — 182734
1686 Cs4(COy4) Pi3m (215) Triv. — — NM — 245445
1687 Cd(CN)q P43m (215) Triv. — — NM — 20748 66938
1688 Zn(CN)2 P43m (215) Triv. — — NM — 22392 670038
1689 Be4O(TeOg) Fi3m (216) | Triv. | — | (k*,p*,b) | NM HQ 1322
1690 CsLi(MoOy) F43m (216) Triv. |Fig. 50| (k*,p*,b,s)| NM HQ 20805
1691 IrIn7 GeOg F43m (216) Triv. — (k*,b) NM — 417829
1692 Nis Zr Fi3m (216) SM |Fig. 50| (k%) FM — BA9SS ho06as 150939
1693 NigZnZr Fi3m (216) SM |Fig. 50| (k*,p*) | NM — 105477
1694 MgYNiy Fi3m (216) SM |Fig. 51| (k*,p*) | NM — 107035 107424 183095
1695 CaMgNiy, Fi3m (216) TI |Fig. 50| (k*,p*) | FM — 107419
107420 162110 184164
- 242011 242012 242013
1696 LaMgNiy F43m (216) SM |Fig. 51| (k*,p") FM — 242014 242015 242021
242022 242023 242024
242025
1697 ScNigCd F43m (216) SM |Fig. 51| (k*,p") NM — 185106
1698 YNiyCd F43m (216) SM |Fig. 51| (k*,p*) — HQ 423939
1699 ZrNis Fi3m (216) TI |Fig. 50] (k%) FM — 601018
1700 ScAuNiy Fi3m (216) TI |Fig. 50| (k*,p*) | NM — 612227
1701 Y AuNiy F43m (216) TI |Fig. 50| (k*,p") — — 612233
1702 BesFe F43m (216) SM — (k™) FM — 616267
1703 YNizsMn Fi3m (216) SM | — (k*,p*) | FM — 643173
1704 HfNis Fi3m (216) SM |Fig. 50] (k%) — — 672665
1705 CsMn(Cr(CN)g) Fi3m (216) SM — — FM — 56602
1706 LizIrGa F43m (216) TI — — NM — 107085
1707 LigIrIn F43m (216) TI — — NM — 107089
1708 MnsColn F43m (216) Triv. — — FM — 160705
1709 Mn,CoSi Fi3m (216) SM — — FM — 160706
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1710 Mn,CoGe F43m (216) SM — — FM — — 160707

1711 Mn;CoSn F43m (216) SM — — FM — — 160708 183043

1712 MnyCoSb F43m (216) Triv. — — FM — — 160709

1713 RuMnsSn F43m (216) TI — — FM — — 182829

1714 RuMn,Si F43m (216) SM — — FM — — 182830

1715 TizColn F43m (216) SM — — FM — — 185664

1716 TizZnAl F43m (216) SM — — FM — — 185882

1717 CoFeMnGa F43m (216) SM — — FM — — 186830

1718 CoFeMnGe F43m (216) Triv. — — FM — — 186831

1719 MnyCoAs F43m (216) SM |Fig. 51 — FM — — 191648

1720 CoFeTiAl F43m (216) Triv. |Fig. 52 — NM — — 191657 673236

1721 CoFeTiGa F43m (216) SM |Fig. 51 — NM — — 191658

1722 CoFeTiSi F43m (216) SM |Fig. 51 — FM — — 191659

1723 CoFeTiGe F43m (216) SM |Fig. 52 — FM — — 191660

1724 CoFeTiAs F43m (216) SM |Fig. 52 — FM — — 191661

1725 CoFeTiSb F43m (216) SM |Fig. 52 — FM — — 191662

1726 CoFeVGa F43m (216) SM |Fig. 52 — FM — — 191664

1727 CoFeVAs F43m (216) SM — — FM — — 191667

1728 CoFeVSb F43m (216) SM — — FM — — 191668

1729 CoRhMnAl F43m (216) TI — — — — — 670591

1730 CoRhMnGa Fi3m (216) TI — — — — — 670592

1731 CoRhMnGe F43m (216) SM — — — — — 670593

1732 CoRhMnSi F43m (216) SM — — — — — 670594

1733 CoFeSiZr F43m (216) SM — — — — — 670706

1734 CoFeGeZr F43m (216) SM — — — — — 670707

1735 CrVScSi F43m (216) Triv. — — — — — 670792

1736 Zr,CoAl F43m (216) SM — — — — — 671654

1737 FeaMnGe F43m (216) SM |Fig. 52 — — — — 671982

1738 FeaMnAl F43m (216) TI |Fig. 51 — — — — 672261

1739 CoRuFeSi F43m (216) SM — — — — — 672893 672894 672895

1740 CoRuFeGe F43m (216) SM — — — — — 672896 672897 672898

1741 CoRuFeSn F43m (216) SM — — — — — 672899 672900 672901

1742 CooMnSi F43m (216) SM — — — — — 672941 672942 675078

1743 VCoHfGa F43m (216) SM — — — — — 674822

1744 CozMnAl F43m (216) Triv. — — — — — 675066

1745 Co2MnGa F43m (216) Triv. — — — — — 675070

1746 Co,MnGe F43m (216) SM — — — — — 675074

1747 CoMnCrSb F43m (216) SM — — — — — T8 TR CTo0se

1748 GaMouSs Fi3m (216) | SM | — — || — HQ B e

1749 GeV,4Seg F43m (216) Triv. — — FM — HQ 50503(P) 195256

1750 GaV,Ss F43m (216) SM — (b) FM — HQ 89980 158194 603133

1751 Al(V4Ss) F43m (216) SM — (b) FM — HQ 195251

1752 PdMnTe F43m (216) SM — — FM — HQ 40908 44996

1753 CuMnSh Fi3m (216) SM | — — FM — — o T s

1754 LiZnP F43m (216) Triv. — — NM — — 44824 642242 670561

1755 AuMnSh Fi3m (216) SM | — — FM — — 52073 612106 612167

1756 CdLiP F43m (216) Triv. — — NM — — 52813 670566

1757 CoMnShb F43m (216) SM |Fig. 52 — FM — — 53001 624126 624133

1758 CoVSb Fi3m (216) SM — — FM — — 53071 107117 624925
- 54255 76078 182485

1759 NiMnSb F43m (216) SM |Fig. 52 — FM — — 643105 23213? 643111

1760 RhMnSh Fi3m (216) SM |Fig. 53 — FM — — 54343 76199 76201

1761 AuMnSn F43m (216) SM — — FM — HQ 54465 240860

1762 CoNbSn F43m (216) Triv. |Fig. 53 — FM — — 102552 102553

1763 IrMnSn F43m (216) SM — — FM — — 104498

1764 MnPtSn F43m (216) SM |Fig. 53 — FM — — 104955 104958 64383

1765 CoHfSb F43m (216) Triv. — — NM — — 108294

1766 GaMnPt F43m (216) SM — — FM — — 108482

1767 NiCrSb F43m (216) SM — — FM — — 182484

1768 RbCsN Fi3m (216) SM — — FM — — 191639
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1769 RbCsP Fi3m (216) SM — — FM — — 191640

1770 RbCsAs F43m (216) SM — — FM — — 191641

1771 FeVTe F43m (216) SM — — FM — — 191683

1772 CoCrTe F43m (216) SM — — FM — — 191684

1773 LiMnAs F43m (216) SM — — FM — HQ 192816

1774 LiCdAs F43m (216) SM — — NM — — 609965 609966 670567
1775 MnNiSb F43m (216) Triv. — — FM — — 643109 643120
1776 MnPtSb F43m (216) Triv. — — FM — — 643377

1777 PtMnBi F43m (216) SM — — — — — 671364 671368 671372
1778 PtFeBi F43m (216) SM — — — — — 671365 671369 671373
1779 PtCoBi F43m (216) Triv. — — — — — 671366 671374
1780 PtCoBi F43m (216) TI — — — — — 671370

1781 MnTiTe F43m (216) SM — — — — — 671981

1782 LiCaC F43m (216) SM |Fig. 53 — — — — 672030

1783 NaCaC F43m (216) SM — — — — — 672032

1784 PtCoSb F43m (216) Triv. — — — — — 672160

1785 PtCrSb F43m (216) SM — — — — — 672161

1786 PtMnSb F43m (216) TI — — — — — 672162

1787 CrTiGe F43m (216) Triv. — — — — — 675079

1788 CrTiSi F43m (216) Triv. — — — — — 675081

1789 Mn,Te Fi3m (216) SM — — — — — 675105

1790 LigPO5C1 F43m (216) Triv. — (k*,b) NM — HQ 421479

1791 LigPOsBr F43m (216) Triv. — (k*,b) NM — HQ 421480 421481
1792 MnSe Fi3m (216) SM — — FM — — 24262 41526 670505
1793 FeN Fi3m (216) SM — — NM — — AL ST ZoeTs9
1794 MnS F43m (216) SM — — FM — — 76205 670482
1795 CoN F43m (216) SM | — — NM — — T s Ts.
1796 YN Fi3m (216) | Triv. | — — NM — — 1O10TT 183180 190624
1797 CaSe F43m (216) Triv. — — NM — — 167834 670485
1798 ScC F43m (216) SM — — FM — — 169407 189086 670497
1799 CrTe F43m (216) TI — — FM — — 169766 181006 670501
1800 MnTe F43m (216) SM — — FM — — 181324

1801 YC F43m (216) SM — — NM — — 183160

1802 ZrC F43m (216) Triv. — — NM — — 183162

1803 MnAs F43m (216) Triv. — — FM — — 184925 191787
1804 MnSn Fi3m (216) SM |Fig. 53 — FM — — 191171

1805 MnSb F43m (216) Triv. — — FM — — 191175 191786
1806 RbSb F43m (216) SM — — FM — — 191491

1807 RbTe F43m (216) SM — — FM — — 191493

1808 MnP Fi3m (216) Triv. — — FM — — 191788

1809 ScN F43m (216) Triv. — — NM — — 236779 236780
1810 CaO F43m (216) Triv. — — — — — 670280

1811 SrO F43m (216) Triv. — — — — — 670287

1812 CrSe Fi3m (216) TI — — — — — 671343

1813 CaN F43m (216) SM — — — — — 672205 672206
1814 TiBi F43m (216) SM — — — — — 674898

1815 KSe F43m (216) SM — — — — — 675036

1816 KTe Fi3m (216) SM — — — — — 675040

1817 GaMo,CSs Fi3m (216) SM |Fig. 53| (b,s) NM — — 76848

1818 MgV20y4 F43m (216) SM |Fig. 53| (k*,p*,b) | — — — 674693

1819 CuzAl4O7 F43m (216) SM |Fig. 53| (k*,p*,b) | FM — — 100355

1820 SiOs I43m (217) | Triv. |Fig. 54| (b,s) NM — HQ 183701

1821 NigSbsOgFg I43m (217) TI — (k,b) FM — HQ 427047 427048
1822 CaglrsGey I43m (217) SM — (k) NM SC HQ 195500 429727
1823 Sr3IrsSny I43m (217) SM — (k) NM — HQ 410992

1824 Sr3lrsGey I43m (217) SM — (k) — — HQ 420725

1825 Na3BiOg I43m (217) Triv. — (b) NM — — 23347

1826 Zn,0(BO2)6 [3m (217) | Tviv. | — (b) NM — — 3408155(2901(;;21960§25§3 T
1827 Mg, Ps(SN12) I43m (217) Triv. — (b) NM — HQ 65838(5) 642665
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1828 Cd4PgN12S I43m (217) | Triv. | — (b,s) NM — HQ 71019
1829 Zng(P12N24)O2 I43m (217) Triv. — (b) NM — — 417324
15336 20443 30263
40129 41188 41189
41190 68426 71432
83323 83324 83325
_ 83326 98807 98808
1830 Nag(AlgSigO24)Cla P43n (218) Triv. — (b,s) NM — — 98809 98810 98811
98812 98813 98814
98815 98816 98817
98818 98819 98820
162491 166827 402574
417689 673830
1831 Nas(AlGSi6024) PZIS’IL (218) SM I (b,S) NM I I 56710
1832 NasCl(Al5Si3012) P43n (218) Triv. — (b,s) NM — — 65004 74537
1833 Cds(BeSiO4)6S2 P43n (218) | Triv. | — (b,9) NM — — 81485
1834 Kg(AlSiOy4)6 P43n (218) SM — (b,s) NM — — 237001
1835 SigNy 143d (220) Triv. — (b) NM — — 97567
1836 GesNy 143d (220) Triv. — (b) NM — — 97569
1837 PbPds Pm3m (221) SM |Fig. 54 (k) NM sC — 42600 648357
- 53745 104162 600112
1838 NizGe Pm3m (221) TI |Fig. 54 (k) NM — — 637356 637358 637362
637364
58038 58039 105529
151385 185893 187989
_ 196567 196568 604410
1839 AlNig Pm3m (221) SM |Fig. 54 (k) FM — — 608781 608782 608790
608797 608799 608811
608814 671563 671564
672104 672243 673108
1840 InNig Pm3m (221) SM |Fig. 54 (k) FM — — 59438 59439
76413 77060 105343
o 3 : . o 105344 163353 600224
1841 NigSi Pm3m (221) TI |Fig. 54 (k) NM 646572 646573 646579
646584
- 57092 07003 102708
1842 CosTi Pm3m (221) SM — (k) FM — — 187964 187984 625462
625468 625481 625484
2 — — — 102680 187967 187985
1843 Co3Ta Pm3m (221) | SM (k) FM 187007
- 103582 103583 181720
1844 FePd3s Pm3m (221) SM — (k) FM — — 633132 633134 633135
633140 633141 675019
1845 GaNig Pm3m (221) SM |Fig. 55 (k) FM — — 103836 103857 634857
1846 MnNig Pm3m (221) SM — (k) FM — — 104920
1847 MnZng Pm3m (221) SM |Fig. 55 (k) FM — — 105020
1848 NizSn Pm3m (221) TI |Fig. 54 (k) NM — — 105353 671094
1849 Pd3Sc Pm3m (221) SM — (k) NM — — 105673 195074 648807
3 i — — 105680 105690 648912
1850 PdsSn Pm3m (221) SM |Fig. 55 (k) NM 648916 648921 672133
1851 PdsTi Pm3m (221) SM — (k) NM — — 105724 167655 185637
1852 GeNbg Pm3m (221) SM — (k) NM — — 108521 672135
1853 NbsSi Pm3m (221) SM — (k) NM SC — 108629 645435
1854 MgPd3s Pm3m (221) SM — (k) NM — — 153055
1855 CosW Pm3m (221) SM |Fig. 55 (k) FM — — 187963 187987 671175
1856 CoszV Pm3m (221) TI — (k) NM — — 187965 187988
1857 CozNb Pm3m (221) TI — (k) NM — — 187966 671177
1858 CoszMo Pm3m (221) SM |Fig. 55 (k) FM — — 187969 671173
1859 MgNig Pm3m (221) | SM |Fig. 54 (k) FM sc* — 103569
1860 InPds Pm3m (221) SM |Fig. 55 (k) NM — — 247193 247197
1861 CusNi Pm3m (221) SM |Fig. 55 (k) — — — 670622
1862 CuNig Pm3m (221) SM |Fig. 55 (k) — — — 670623
1863 NizPd Pm3m (221) SM — (k) — — — 670625
1864 CuPd3 Pm3m (221) SM |Fig. 56 (k) — — — 670626 675018
1865 NigZry Pm3m (221) SM — (k) — — — 671414
31232 60402 61557
290513 200514 290515
290516 290517 290518
290519 290520 290521
200522 290523 290524
200525 200526 200527
2 : _ _ _ _ 290528 290529 290530
1866 KCl Pm3m (221) | Triv. NM 290528 290529 290530
200534 200535 200536
200537 200538 200539
200540 200541 200542
200543 200544 200545
200546 200547 200548
671476 674957
1867 RhSi Pm3m (221) SM — — NM — — 44385 182507
1868 RbI Pm3m (221) | Triv. | — — NM — — 44619 61523 61559

674967
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FM

28146

1941

Na(Nb03)

Pm3m (221)

Triv.

(k;b,s,1)

NM

28588 28589 28590
31867 192407 192408
236890 252485

1942

Na(TaOg)

Pm3m (221)

Triv.

(k,b,s,1)

NM

28617 28618 28619
88378 239693

1943

La(CrO3)

Pm3m (221)

SM

(k,b,s,1)

FM

28930 29120 41061
673194

1944

KMgF3

(
(
(
(
(
(

Pm3m (221)

Triv.

(k;b,s,1)

NM

28949 40476 40477
56096 94089 192409
674545

1945

AgZnF3

Pm3m (221)

Triv.

(k,b,s,1)

NM

28950 673278

1946

Ca(Zr03)

Pm3m (221)

Triv.

(k,b,s,1)

NM

29003 56094

1947

BaFeO3

Pm3m (221)

SM

(k;b,s,1)

FM

29096 262131 262132
672484

1948

La(FeOg)

Pm3m (221)

SM

(k;b,s,1)

FM

29118 673197 674500

1949

La(MnOg)

Pm3m (221)

Triv.

(k;b,s,1)

FM

29119 188401 673199
674501 674623 674779

1950

Sr(HfO3)

Pm3m (221)

Triv.

(k;b,s,1)

NM

29154 89386 161593
164620 184791 673486

1951

Ca(TiO3)

Pm3m (221)

Triv.

(k;b,s,1)

NM

31865 77060 153174
162924 162925 162926
165076 187293

1952

Sr(ZrOg3)

Pm3m (221)

SM

(k,b,s,1)

NM

33666

1953

K3 OBr

Pm3m (221)

Triv.

(k;,b,s1)

NM

HQ

33920

1954

K301

Pm3m (221)

Triv.

(k;b,s,1)

NM

HQ

36512

1955

K(Ta03)

Pm3m (221)

Triv.

(k;b,s,1)

NM

sc*

HQ

39673 39905 56439
56440 184922 280424
674515
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1956 Rb(MnF3) Pm3m (221) | SM |Fig. 57| (kb,sl) | FM — 43722
1957 AlCo3C Pm3m (221) SM — (k,b,s,1) NM — 43847
1958 AlFe3C Pm3m (221) SM — (k,b,s,1) FM — 43853 656541 672402
1959 Mn3GeC Pm3m (221) | SM | — | (kbsl) | FM — 44351
1960 Rh3YB Pm3m (221) SM |Fig. 57| (k,b,s,1) NM — 44568 615341
1961 K(CdF3) Pm3m (221) Triv. — (k,b,s,1) NM — 44788
N 2 - — N — 10582 200343 200344
1962 CsCdF3 Pm3m (221) Triv. (k,b,s,1) NM 500345 674681
1963 CsFeF3 Pm3m (221) Triv. — (k,b,s,1) FM — 49583
1964 RbMgF3 Pm3m (221) Triv. — (k,b,s,1) NM — 49585
1965 RbFeF3 Pm3m (221) Triv. — (k,b,s,1) FM — 49586 671396
1966 RbCdF3 Pm3m (221) | Triv. | — | (kb,sl) | NM — 10587
1967 Ca(SnOg3) Pm3m (221) Triv. — (k,b,s,1) NM — 56095 181086 181087
1968 NaVFs Pm3m (221) | SM |Fig. 57| (kb,sl) | FM — 60611
- 60360 82081 82082
1969 Sr(RuO3) Pm3m (221) SM |Fig. 57| (k,b,s,1) FM HQ 82083 82084 162777
187484
1970 Rb3AuO Pm3m (221) Triv. — (k,b,s,1) NM HQ 75499 79087
1971 MnzNiN Pm3m (221) SM — (k,b,s,1) FM — 76056
1972 Mn3ZnN Pm3m (221) SM — (k,b,s,1) FM — 76070 237710
1973 Fe3ZnC Pm3m (221) SM |Fig. 57| (k,b,s,1) FM — 76763
1974 CozMgC Pm3m (221) SM |Fig. 57| (k,b,s,]) FM — 76790
1975 Co3ScC Pm3m (221) SM — (k,b,s,1) | NM — 76793
1976 Co3ZnC Pm3m (221) | SM |Fig. 57| (k,b,sl) | FM — 76797
1977 Fe3SnC Pm3m (221) SM — (k,b,s,1) | NM — 76842
1978 Sr(CoO3) Pm3m (221) SM — (k,b,s,1) FM — 77142 184078
1979 Mn3SnC Pm3m (221) | SM | — | (kbsl) | FM — 753 194052 o182l
1980 Mn3ZnC Pm3m (221) SM — (k,b,s,]) | FM — 77154 150829 618284
1981 Rb3BrO Pm3m (221) Triv. — (k,b,s,1) NM — 77196
1982 CsCaBrs Pm3m (221) Triv. — (k,b,s,1) NM — 77242
1983 YRh;C Pm3m (221) | SM |Fig. 57| (kb,s]) | NM — 77389
1984 K3AuO Pm3m (221) Triv. — (k,b,s,1) NM HQ 79086
2 - ) 88082 06201 108826
1985 Sr(VOs) Pm3m (221) | SM |Fig. 58| (kbys]) | FM HQ )52 96291 108
50550 00551 00552
90553 90554 90555
90556 92561 92562
153831 153832 153833
B 153834 153835 153836
1986 La(AlOg3) Pm3m (221) Triv. — (k,b,s,1) NM — 170772 191414 191415
191416 191417 191424
191425 191426 191427
191428 191429 191464
672200 673133 673339
674005
1987 SrFeOs Pm3m (221) SM — (k,b,s,1) FM HQ 91062 92335 163228
1988 CaPdsC Pm3m (221) SM — (k,b,s,1) NM — 108128
1989 Co3SnC Pm3m (221) SM — (k,b,s,1) FM — 108129
1990 Sr(CrO3) Pm3m (221) SM — (k,b,s,1) FM — 108903 245834
1991 Sr(TcO3) Pm3m (221) SM |Fig. 58| (k,b,s,]) | NM — 109076 183453 671084
- 153406 162043 162047
1992 Pb(TiO3) Pm3m (221) Triv. — (k,b,s,1) NM HQ 187295 187505 262090
672655 673003
1993 KCaF3 Pm3m (221) Triv. — (k,b,s,1) NM — 154073 154074 670413
1994 BiAlOj3 Pm3m (221) Triv. — (k,b,s,1) NM — 157549 158756
1995 BiGaOg3 Pm3m (221) Triv. — (k,b,s,1) NM — 157550 158757
1996 Bi(InO3) Pm3m (221) Triv. — (k,b,s,1) NM — 158758
_ 158759 181115 181116
1997 Bi(ScO3) Pm3m (221) Triv. — (k,b,s,1) NM — 181117 181118 181119
181120
1998 Pb(CrO3) Pm3m (221) SM — (k,b,s,1) FM HQ 160196 194155
1999 Pb(HfO3) Pm3m (221) Triv. — (k,b,s,1) | NM HQ 161702
2 - 168902 168903 168905
2000 Ca(MnOs3) Pm3m (221) | SM |Fig. 58| (kbsl) | FM — 02 168903 168
2001 NaMgF3 Pm3m (221) Triv. — (k,b,s,1) NM HQ 171813 193089
- 185693 185604 185695
2002 Pb(GeO3) Pm3m (221) Triv. — (k,b,s,1) NM — 185696 185697 185698
185699 185700 185701
2003 Pb(VOs3) Pm3m (221) SM |Fig. 58| (k,b,s,l) FM — 187637
2004 Sr(MnOs3) Pm3m (221) SM |Fig. 58| (k,b,s,]) | AFM — 188415 236949
2005 K(NbO3) Pm3m (221) Triv. — (k,b,s,1) NM HQ 190920 673080
2006 Ba(VOs3) Pm3m (221) SM |Fig. 58| (k,b,s,l) FM HQ 191203 673477
2007 SrGeOs Pm3m (221) Triv. — (k,b,s,1) NM HQ 195084 672202 674088
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2008 RbCaF3 Pm3m (221) Triv. — (k,b,s,1) NM — — 201252 201253 670414
2009 CaLiF3 Pm3m (221) Triv. — (k,b,s,1) NM — — 236756 236757
2010 InNCog Pm3m (221) SM |Fig. 58| (k,b,s,l) FM — HQ 247066
2011 TIPdsH Pm3m (221) TI — (k,b,s) | NM — HQ 247273
262104 262105 200872
3 : . _ 200873 200874 200875
2012 PbZrO3 Pm3m (221) Triv. — (k,b,s,1) NM HQ 290876 290877 290878
290879 672047 673004
2013 CdCosN Pm3m (221) SM |Fig. 58| (k,b,s,l) FM — HQ 422858
2014 YPdsH Pm3m (221) SM — (k,b,s,1) — — — 670902
2015 CaTcO3 Pm3m (221) SM |Fig. 59| (k,b,s,l) — — — 671082 671083
2016 BaTcOs3 Pm3m (221) SM |Fig. 59| (k,b,s,1) — — — 671086 671087
2017 YBiOg3 Pm3m (221) SM — (k,b,s,1) — — — 672990
2018 ZnSnOg Pm3m (221) SM |Fig. 59| (k,b,s,l) — — — 673496
2019 BaRuOs3 Pm3m (221) SM — (k,b,s,1) — — — 673893
2020 BaHfOg3 Pm3m (221) Triv. — (k,b,s,1) — — — 674059
2021 KSbO3 Pm3m (221) Triv. |Fig. 59| (k,b,s,]) — — — 674060
2022 LiSrF3 Pm3m (221) Triv. — (k,b,s,1) — — — 674527
3 — — — 16810 77679 105546
2023 ReO3 Pm3m (221) | SM (kbsl) | NM ,LG8L0 TTGTO 105546
2024 NbF3 Pm3m (221) SM — (k,b,s,1) FM — — 25596 60246
2025 MoF3 Pm3m (221) SM | Fig. 59| (k,b,s,]) FM — — 30612
77071 194248 194249
194250 194273 261067
261068 261069 261070
261071 261072 261073
261074 261075 261076
261077 261078 261079
261080 261081 261082
5 . . 261083 261084 261085
2026 ScF3 Pm3m (221) Triv. |Fig. 60| (k,b,s,1) NM — — 261086 261087 261088
261089 261090 261091
261092 261093 261094
261095 671108 673424
673425 673426 673427
673428 673429 673430
673431 673432 673433
673434 673435 673436
2027 WO3 Pm3m (221) Triv. |Fig. 60| (k,b,s,]) NM SC* — 108651 183408 674843
2028 AlF3 Pm3m (221) Triv. — (k,b,s,1) NM — HQ 130021
165088 240566 412313
3 : 421109 421110 421111
2029 NazN Pm3m (221) SM |Fig. 59| (k,b,s,l) NM — — 451112 421113 421115
421116 421117 421118
2030 MgO Pm3n (223) Triv. |Fig. 60 — NM — — 181465
2031 AuTag Pm3n (223) SM — — NM — — 58599
2032 AuVs Pm3n (223) SM | — — FM SC — BEOIZ 612101 612436
2033 PdVs Pm3n (223) SM — — NM sC — 105739 649092
2034 AlzMo Pm3n (223) SM — — — — — 672120
2035 SiCyNy Pn3m (224) | Triv. |Fig. 60 (b) NM — — 93543
2036 MoZny Fm3m (225) SM — (k) NM — — 130003 644500
2037 LiPd~ Fm3m (225) SM — (k) NM — — 642266
- 23920 31753 40046
2038 CogSsg Fm3m (225) SM — (k™) NM — HQ 600664 624834 657415
660368
2039 CsaMn(Mn(CN)g) Fm3m (225) Triv. — — FM — HQ 248046
2040 CsaNaBiClg Fm3m (225) Triv. — (k*,b,s) NM — HQ 2738 59195
2041 BasMn(ReOg) Fm3m (225) Triv. |Fig. 61| (k*,b,s) FM — — 4169 109256
2042 K2Na(AlFg) Fm3m (225) Triv. |Fig. 61 — NM — HQ 6027 22109(P) 40886(P)
2043 KTl;MoFg Fm3m (225) | SM |Fig. 60 (b) FM — — 15775
2044 NaTlzMoFg Fm3m (225) SM |Fig. 60| (k*,b,s) FM — — 15776
2045 K>NaCuFg Fm3m (225) | SM | — (b) FM — — 22111
2046 K2NaScFg Fm3m (225) Triv. — (k*,b,s) NM — — 22112 65730
2047 KzNalnFg Fm3m (225) Triv. — (k*,b,s) NM — — 22113 23430
2048 KyNaTlFg Fm3m (225) Triv. |Fig. 61| (k*,b,s) NM — — 22114
2049 CsaNaTlFg Fm3m (225) Triv. |Fig. 62| (k*,b,s) NM — — 22118
2 - — * — — 24982 152572 152573
2050 BaxMgWOg Fm3m (225) Triv. (k*,b,s) NM 183771 262318 493033
- 1
2051 BasZnWOg Fm3m (225) | Triv. | — (b) NM — — 24983 185847 2457047
42303418
2052 Ba;NiWOg Fm3m (225) | SM — | (k*bs) |AFM — — O T 2852
7 : _ _ _ 24985 60499(:5) 76436(:5)
2053 BaCaWOs Fm3m (225) | Triv. (b) NM 4985 604D T e
2054 BasLaReOg Fm3m (225) SM — (k*,b,s) FM — — 25392
2055 Sr2YReOg Fm3m (225) | SM | — | (k*,b,s) | FM — — 25404
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27425 97029 195130

2056 BasCoWOg Fm3m (225) | SM |Fig. 60] (k*,bs) | FM — 07029
2057 SraNi(WOg) Fm3m (225) SM — — AFM — 28597(k:2:8) 109165
2058 Sr2Co(WOg) Fm3m (225) SM |Fig. 60| (k*,b,s) FM — 28598
2059 SraNi(MoOg) Fm3m (225) SM — (k*,b,s) FM — 28600 155733 157027
2060 Sr2Co(MoOg) Fm3m (225) SM |Fig. 61| (k*,b,s) | AFM — 28601 153543
2061 SroCa(WOg) Fm3m (225) Triv. — (k*,b,s) NM — 36459
2062 Rb2K(CoFg) Fm3m (225) Triv. — (b) NM — 42147
2063 RbzNa(CoFg) Fm3m (225) Triv. — (b) NM — 42148
2064 RboNa(NiFg) Fm3m (225) | SM | — (b) FM — 42150
2065 K2Na(NiFs) Fm3m (225) SM — (k*,bs) | FM — 42151
2066 K3WFg Fm3m (225) | SM | — — FM HQ 51264

- 51607 51608 51600
2067 BasMnWOg Fm3m (225) SM — (k*,b,s) | AFM HQ 51610 g}gg 51612
2068 Cs2KScClg Fm3m (225) Triv. — (k*,b,s) NM HQ 59196
2069 Cs2LiYClg Fm3m (225) Triv. — (k*,b,s) NM HQ 65731
2070 Cs2NaYClg Fm3m (225) Triv. — (k*,b,s) NM HQ 65732 245353 245354
2071 PbaMg(WOg) Fm3m (225) Triv. — (k*,b,s) NM HQ 67880
2072 SraCa(MoOg) Fm3m (225) Triv. — (k*,b,s) NM HQ 72815
2073 Ba;Ca(IrOg) Fm3m (225) SM — (k*,b,s) FM HQ 74029
2074 Pb2(ScTaOg) Fm3m (225) Triv. — (k*,b,s) NM — 77739
2075 (NH,)2NaInFg Fm3m (225) | Triv. | — | (k*,b,s) | NM HQ 79099
2076 CaxFe(WOg) Fm3m (225) Triv. — (k*,b,s) FM — 81203
2077 CayTiSiOg Fm3m (225) | Triv. | — | (k*,b,s) | NM HQ 83455
2078 Bas (YSbOg) Fm3m (225) Triv. — (k*)b,s) | NM HQ 84650 105255 195346
2079 YBasy(ReOg) Fm3m (225) | SM | — (b) FM HQ 04215065) 9421606 1652150:%)

- 56688 99063 184009
2080 BaxFeMoOg Fm3m (225) Triv. |Fig. 62| (k*,b,s) FM — 190613 190614 191681

246545 246546

2081 Baz (CoMoOg) Fm3m (225) SM |Fig. 61| (k*,b,s) | AFM HQ 97028 184910 672550
2082 BasNiMoOg Fm3m (225) | SM | — | (k*,b,s) | AFM HQ 08192
2083 Baz(MnMoOg) Fm3m (225) SM — (k*,b,s) | AFM HQ 98739 99090
2084 Bag (FeWOg) Fm3m (225) Triv. |Fig. 62| (k*,b,s) | AFM HQ 99061 672159
2085 Bas (InNbOg) Fm3m (225) Triv. — (b) NM — 99698(k:3) 109162 172166(K:3)
2086 Ba,Ni(ReOg) Fm3m (225) | SM | — | (k*,b,s) | FM — 109251
2087 BasFe(ReOg) Fm3m (225) SM |Fig. 61| (k",b,s) FM — 109252 155175
2088 BayCo(ReOg) Fm3m (225) SM — (k*,b,s) FM — 109254 672552 674903
2089 BazZn(ReOg) Fm3m (225) SM — (k*,b,s) FM — 109255
2090 BasLi(ReOg) Fm3m (225) Triv. — (k*,b,s) NM — 109259 418994
2091 BasNa(ReOg) Fm3m (225) Triv. — (b) NM — 109260(K:8) 200876 418993
2092 SroMg(WOg) Fm3m (225) Triv. — (k*,b,s) NM HQ 152575 152576
2093 BasYIrOg Fm3m (225) Triv. — (k*,b,s) FM HQ 152679 427064
2094 Sr2(GaShOg) Fm3m (225) | Triv. |Fig. 62| (k*,b,s) | NM HQ 157016 15707 157018
2095 Sra(FeMoOg) Fm3m (225) Triv. |Fig. 62| (k*,b,s) | AFM HQ 157603 181752 248459
2096 Sr2Y (SbOg) Fm3m (225) Triv. |Fig. 62| (k*,b,s) NM — 157886 157887
2097 Bas Y TaOg Fm3m (225) | Triv. | — | (k*,b,s) | NM HQ T
2098 BazCaOsOg Fm3m (225) SM — (k*,bs) | FM HQ 171988 171989 102814
2099 BayBilrOg Fm3m (225) | Triv. | — (b) FM HQ 174289
2100 Sr2CrZrOg Fm3m (225) SM — (k*,b,s) | AFM — 181750
2101 SroMnNbOg Fm3m (225) Triv. — (k*,b,s) FM — 181751
2102 PbaMnReOg Fm3m (225) Triv. — (k*,b,s) FM HQ 182001
2103 BasMgTeOg Fm3m (225) Triv. — (k*,b,s) — HQ 191563
2104 PbaMnWOg Fm3m (225) SM — (k*,b,s) | AFM — 239438
2105 Ba;CaTeOg Fm3m (225) Triv. |Fig. 62| (k*,b,s) NM HQ 246112
2106 SraLi(ReOg) Fm3m (225) Triv. — (k*,b,s) NM — 246731 418992
2107 (NH4)2Na(AlFg) Fm3m (225) | Triv. | — — NM HQ 249157
2108 SraFeOsOg Fm3m (225) SM |Fig. 61| (k",b,s) | AFM — 251068
2109 Cs2InAgClg Fm3m (225) Triv. |Fig. 62| (k*,b,s) — — 257115
2110 K3AlFg Fm3m (225) Triv. — (b) NM HQ 262078
2111 RbyNa(AlFg) Fm3m (225) | Triv. | — (b) NM HQ 200318
2112 K2Li(AlFg) Fm3m (225) Triv. — (k*,b,s) NM HQ 408553
2113 BasLi(0OsOg) Fm3m (225) SM — (k*,b,s) FM HQ 412142
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2114 BayNa(OsOg) Fm3m (225) SM — (b) FM — HQ 412143
2115 RboK(GaFg) Fm3m (225) Triv. — (b) NM — HQ 416605
2116 (NH4)2Na(GaFg) Fm3m (225) Triv. — — NM — HQ 418737
2117 PbyNalOg Fm3m (225) | SM |Fig. 61] (k*,bs) | NM — HQ 427115
5270 5271 20597
24523 53984 60013
3 : 60014 60372 76420
2118 PbF, Fm3m (225) Triv. — — NM — — 180950 180951 180952
180953 181557 201113
201114 201115
2119 K8 Fm3m (225) | Triv. |Fig. 63 — NM — — 20785 60150 183837
55115 55116 55117
3 : 55131 55132 55133
2120 Rb,Te Fm3m (225) | Triv. | — — NM — — 35131 55132 55133
182743
2121 Na>O Fm3m (225) Triv. — — NM — — 60435 180570 644917
2122 KaSe Fm3m (225) Triv. |Fig. 63 — NM — — 60440 168448 196758
2 - PR — — — 60441 96739 182742
2123 KoTe Fm3m (225) Triv. |Fig. 63 NM 631721 641376
2124 CrO, Fm3m (225) SM — — FM — — 186838
2125 CasPb Fm3m (225) Triv. — — NM — — 191749
2126 LiCo2Ge Fm3m (225) SM |Fig. 64 — NM — — 25324
2127 LiPd2Ge Fm3m (225) SM — — NM — — 42130
2128 K3Sb Fm3m (225) Triv. — — NM — — 44677 246648
2129 LiNi,Si Fm3m (225) SM — — NM — — 44819
2130 InMgNio Fm3m (225) SM — — NM — — 51982
- 2 51084 51085 639054
2131 InMnNig Fm3m (225) SM — — FM — — 639955 039956 639958
2132 InMnPd, Fm3m (225) SM — — FM — — 51988
2133 CoFesGe Fm3m (225) SM |Fig. 64 — FM — — 52054
- 2 52058 247640 622985
2134 CogFeSi Fm3m (225) | SM | — — FM — — 2058 247619 022
- 52071 623480 623490
2135 Co2MnGe Fm3m (225) SM — — FM — — 623496 672229 674762
675071 675072 675073
2136 Co2ZnGe Fm3m (225) SM |Fig. 64 — FM — — 52004
2137 CozMnSb Fm3m (225) SM — — FM — — 53002 624129
53007 624141 624143
B 624144 624157 659021
2138 CoxMnSi Fm3m (225) SM — — FM — — 672228 672940 673044
675047 675075 675076
675077
o = - — — — 53080 53081 185969
2139 Co,TiSi Fm3m (225) SM |Fig. 64 FM 2 89992 625083
2140 Co2VSi Fm3m (225) SM |Fig. 64 — FM — — 53086 659022
2141 CsK2Sb Fm3m (225) Triv. — — NM — — 53237
2142 Fe3Ge Fm3m (225) Triv. — — FM — — 53462 672765
2143 FeRusSi Fm3m (225) Triv. |Fig. 67 — FM — — 53525 633245 633246
53545 56281 157041
B 412838 600519 633528
2144 Fe3Si Fm3m (225) SM — — FM — — 633531 633534 633535
633537 633545 633552
658523 672766
2145 Fea VSi Fm3m (225) SM |Fig. 64 — FM — — 53555 633623 659019
2146 MnNi;Ge Fm3m (225) SM — — FM — — 53687 192566
2147 MnPd;Ge Fm3m (225) SM — — FM — — 53705
2148 MnRh;Ge Fm3m (225) SM — — FM — — 53706 637070 637071
2149 ZrNizIn Fm3m (225) SM |Fig. 64 — NM — HQ 54546 59460
2150 HfNisIn Fm3m (225) SM |Fig. 65 — NM — — 54595
2151 TiNizIn Fm3m (225) SM — — NM SC — 54596 59451 59452
2152 AlCo,Cr Fm3m (225) | SM | — — FM — — 57600 291940 672915
2153 CooHfAI Fm3m (225) SM — — FM — — 57611 110809 606590
- 57618 606611 606614
2154 AlCozMn Fm3m (225) TI — — FM — — 672231 675063 675064
675065
2155 AlCosNb Fm3m (225) SM — — FM — — 57620 606622
2156 AlCoyTa Fm3m (225) SM — — FM — — 57634 606667
2 57643 188397 606704
2157 AlCoV Fm3m (225) | SM | — — FM — — 45 188307 000
2158 AlCosZr Fm3m (225) SM — — FM — — BT648 6a0TaS 606737
2159 AlCrFey Fm3m (225) SM |Fig. 65 — FM — — 57654 184446
2 - 57793 607482 607484
2160 AlFe; Fm3m (225) | SM |Fig. 65] — FM — — 93 607482 60T
2161 AlFez;Mo Fm3m (225) SM |Fig. 65 — FM — — 57807
2162 AlFesV Fm3m (225) Triv. — — NM — — 57832 57833 107814
2163 AlMnPt, Fm3m (225) SM — — FM — — 57985
2164 AlMnRhy Fm3m (225) TI — — FM — — 57986
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2165 AlNisSc Fm3m (225) SM — NM — — 58050
2166 AlNiy Ti Fm3m (225) SM — NM SC — 58063 165902
2167 BiK3 Fm3m (225) SM — NM SC — 58793
2168 BiRbs Fm3m (225) SM — NM — — 58849
2169 InNizSc Fm3m (225) SM — NM — — 59446
2170 MnNizSb Fm3m (225) TT — FM — — 76080 643107 643114
2 76100 643311 643312
2171 Pd>MnSb Fm3m (225) | SM | — FM — — a3l
2172 Mn;Si Fm3m (225) SM |Fig. 65 FM sC — 76227 643010 643621
2173 Co2CrGa Fm3m (225) SM — FM — — 102318 675042
2174 CoFexGa Fm3m (225) TI |Fig. 63 FM — — 102385
2175 CozFeGa Fm3m (225) SM — FM — — 102386 247653
2176 CooHfGa Fm3m (225) SM |Fig. 65 FM — — 102433 623080
- T02438 623116 623118
2177 Co2MnGa Fm3m (225) TI — FM — — 623121 672230 675067
675068 675069
2178 CozGaNb Fm3m (225) TI — FM — — 102441 623126
2179 CozGaTa Fm3m (225) TI — FM — — 102451
- 2 102453 102454 623206
2180 Co2GaTi Fm3m (225) SM — FM — — 623207 623200 623211
2181 CozGaV Fm3m (225) TI — FM — — 102456 025328 623230
= - — — 102483 108295 291934
2182 CooHfSn Fm3m (225) TI |Fig. 63 FM 693806 659656
102531 102532 624165
3 624166 624169 624171
2183 Co,MnSn Fm3m (225) SM — FM — — 024166 624169 624171
672407
= 102554 102555 190615
2184 Co2NbSn Fm3m (225) SM — FM — — 624326 624333
2185 CozScSn Fm3m (225) SM — FM — — 102646
- 102682 102683 625282
2186 Co2SnTi Fm3m (225) TI |Fig. 63 FM — — 625285 625286 625289
625201 625202 672408
2 — — — 102684 102685 625303
2187 Co2SnV Fm3m (225) | SM FM 102085
2 - 102687 108321 190131
2188 CoaSnZr Fm3m (225) | TI |Fig. 63 FM — — 102087 108321 190131
2189 CrFe;Ga Fm3m (225) SM |Fig. 65 FM — — 102755 184448
2190 CuzMnlIn Fm3m (225) TI |Fig. 63 FM — — 102996 102997 628019
2191 CuRh2Sn Fm3m (225) SM — NM — — 103092
2192 FexGaV Fm3m (225) Triv. |Fig. 67 NM — — 103473 103474 631850
2193 FeoSnTi Fm3m (225) SM |Fig. 65 NM — — 103641 égg‘;gg 186058
2194 FeoSnV Fm3m (225) SM |Fig. 66 FM — — 103644 291933
2195 GaHfNiy Fm3m (225) SM — NM sC — 103734 634320
2196 GaNisSc Fm3m (225) SM — NM — — 103874
2197 GaNipTi Fm3m (225) SM — NM — — 103886
104926 104927 191631
. 5 . . _ 291935 643152 643153
2198 MnNisSn Fm3m (225) SM |Fig. 66 FM 643156 643157 649158
643159 643161 674344
2199 MnPbRhy Fm3m (225) SM — FM — — 104936 104937 643290
2200 MnPd>Sn Fm3m (225) | SM | — FM — — L0A0A a9 sz
2201 MnRh2Sn Fm3m (225) SM — FM — — 104964 00D ia4zd
2202 MnoWSn Fm3m (225) TI — NM — — 104980
2203 NiRh2Sn Fm3m (225) TI Fig. 64 FM — — 105327
2204 NipScSn Fm3m (225) SM |Fig. 66 NM — HQ 105339 657254
2205 NizSn Fm3m (225) SM — NM — — 105354 671093 671334
2206 NizSnV Fm3m (225) SM — FM sC — 105376 105377 646810
2207 RhoSnV Fm3m (225) SM — FM — — 105933
2208 AsMnPd, Fm3m (225) SM — FM — — 107955
2209 Fe;Ga Fm3m (225) SM |Fig. 66 FM — — 108436 672763
2210 CuzCoSn Fm3m (225) SM — FM — — 151207
2211 Co2TiGe Fm3m (225) | SM |Fig. 66 FM — — 169468 109409 623635
2212 Co2NiGa Fm3m (225) SM — FM — — 169731
2213 CoyFeGe Fm3m (225) SM — FM — — 185936 622905
2214 CooTiAl Fm3m (225) SM |Fig. 66 FM — — e oy o 0680
2215 FeyCrSn Fm3m (225) SM | Fig. 66 FM — — 185999
2216 FexTiln Fm3m (225) SM — FM — — 186056
2217 Fes TiGe Fm3m (225) Triv. |Fig. 67 NM — — 186057
2218 FesTiAs Fm3m (225) SM |Fig. 66 FM — — 186059
2219 Fe,TiSb Fm3m (225) SM |Fig. 67 FM — — 186060
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2220 Ni;FeGa Fm3m (225) SM — FM — 187492 672424
2221 ScoMnSi Fm3m (225) SM — FM — 190996
2222 ScaMnGe Fm3m (225) SM — FM — 190998
2223 PdsN Fm3m (225) SM — NM — 191232
2224 Co,Crln Fm3m (225) SM — FM — 416260
2225 RuzVGe Fm3m (225) SM |Fig. 67 — — 671340
2226 Co2CrSi Fm3m (225) TI — — — 672916 675044
2227 TizCoAl Fm3m (225) SM — — — 674767
2228 Ru»ZrSb Fm3m (225) SM — — — 675061
2229 FeoZrP Fm3m (225) SM |Fig. 67 — — 675102
2230 Co,Tiln Fm3m (225) SM — — — 675103
2231 Co2VIn Fm3m (225) TI — — — 675104
2232 K5 (SnCls) Fm3m (225) | Triv. |Fig. 68 NM HQ O s o008
2233 (NH4)2(SnClg) Fm3m (225) Triv. |Fig. 68 NM HQ 605 9021 163660
2582 2583 31114
36304 48137 52033
52034 52035 52036
2234 K2 PtClg Fm3m (225) | Triv. | — NM HQ 65705 08706 82575
82376 280458 280459
280460 280461 280462
280463 280464 280465
280466 280467 280468
2235 (NH4)2ReClg Fm3m (225) SM — FM HQ 8044
2236 Rb2SnClg Fm3m (225) | Triv. |Fig. 68 NM HQ O o 2¢
2237 Cs2SnClg Fm3m (225) Triv. |Fig. 68 NM HQ 9023 26699 29030
2238 Rb>TeClg Fm3m (225) Triv. — NM — 9315 26703 29027
2239 Rb2MnClg Fm3m (225) SM |Fig. 67 FM HQ 9347
2240 KoMnClg Fm3m (225) SM — FM — 9679
2241 K2>TcClg Fm3m (225) SM — FM HQ 22096
2242 K2ReClg Fm3m (225) SM — FM HQ 23769 26755 68763
2243 K2 (ReBrg) Fm3m (225) SM — FM HQ 23770 26623
2244 Ko (PtBre) Fm3m (225) | Triv. | — NM HQ 23771
2245 Cs2 TeBrg Fm3m (225) | Triv. | — NM HQ 2AT5L 27695 65057
2246 K2 (MoClg) Fm3m (225) SM — FM — 26643
2247 Rbz (TiClg) Fm3m (225) Triv. — NM — 26689
2248 Cs3(TiClg) Fm3m (225) Triv. — NM — 26690
2249 Rb,(SeClg) Fm3m (225) | Triv. | — NM — 26692
2250 Csz(SeClg) Fm3m (225) Triv. — NM — 26693
2251 Rbz (ZrClg) Fm3m (225) Triv. — NM — 26694
2252 Cs2(ZrClg) Fm3m (225) Triv. — NM — 26695
2253 Tl (SnClg) Fm3m (225) | Triv. | — NM — 26700
2254 Csz(TeClg) Fm3m (225) Triv. — NM — 26704 29031
2255 T12(TeClg) Fm3m (225) Triv. — NM — 26705
2256 Rbs (PtClg) Fm3m (225) Triv. — NM — 26708 29028
2257 Tl (PtClg) Fm3m (225) | Triv. | — NM — 26710
2258 Rb2 (PbClg) Fm3m (225) Triv. — NM — 26712 29029
2259 Cs2(PbClg) Fm3m (225) Triv. — NM — 26713 29033
2260 K, TiClg Fm3m (225) | Triv. | — NM — 26934
2261 CsaPoBrg Fm3m (225) Triv. — — — 27694
2262 Cs2(GeClg) Fm3m (225) Triv. — NM — 28892
2263 K2PdClg Fm3m (225) | Triv. | — NM — T T o088
2264 K2 (SeBrg) Fm3m (225) Triv. — NM — 36228 69441
2265 PdBrgRbs Fm3m (225) Triv. — NM — 36305
2266 K2 (TeBrg) Fm3m (225) Triv. — NM HQ 38346 65118
2267 Tl (SiFg) Fm3m (225) Triv. — NM — 38549 52292(K)
2268 K2 (HfFg) Fm3m (225) Triv. — NM — 47244
2269 Rb2(TeBrg) Fm3m (225) Triv. — NM HQ 49521 49522
2270 K2TaClg Fm3m (225) SM |Fig. 68 FM HQ 59894
2271 CsaReClg Fm3m (225) SM — FM HQ 64613
2272 (NHa)2 (PtClg) Fm3m (225) Triv. — NM HQ 97927
2273 Mg, FeHg Fm3m (225) Triv. — NM — 107500 238723
2274 K2 (SnBrg) Fm3m (225) Triv. — NM — 158955
2275 CsoPdBrg Fm3m (225) Triv. — — — 243749
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2276 Rby (NbClg) Fm3m (225) | SM |Fig. 68] (k%) FM HQ 245747
2277 Rb2(WBrg) Fm3m (225) SM — (k™) FM HQ 402439
2278 Cs(WBrg) Fm3m (225) | SM | — (k%) FM HQ 402441
2279 Rb(WClg) Fm3m (225) | SM | — (k%) FM HQ 409632
2280 Cs2(WClg) Fm3m (225) SM — (k%) FM HQ 109674
2281 Cs2(MoClg) Fm3m (225) SM — (k™) FM HQ 409808
2282 K,WClg Fm3m (225) | SM | — (k%) FM HQ 409840
2283 (NH,)2(ReBrg) Fm3m (225) | SM | — (k%) FM HQ 412159
2284 SroFeHg Fm3m (225) Triv. — (k*) NM — 632211
2285 Y2NigC Fm3m (225) SM |Fig. 67 (k™) — — 673582
2286 K2 (BgHg) Fm3m (225) | Triv. | — (k%) NM HQ 65507
2287 MgMnOs Fm3m (225) | SM | — (k,b) | AFM HQ 2ATIO0 2T8TA T6LTA
2288 Mg, VHis Fm3m (225) SM — (k) FM — 169051
2289 Mg,NbHig Fm3m (225) SM — (k) FM — 169052
2290 MoZng Fm3m (225) SM — (k) NM — 260686
2291 NagCIF(SO4)2 Fm3m (225) Triv. — — NM HQ 26914 29330 52291
2292 (PtIng)(GaOy)2 Fm3m (225) Triv. — (k™) NM HQ 411505
9865 28505 28506
20049 29081 29226
53057 53058 53929
2293 CoO Fm3m (225) | SM — — AFM HQ T e,
245322 245323 245324
624575 624580 671734
673072 674028 675002
9866 24014 24018
28834 28910 53930
53931 61318 61324
. 3 61544 76669 182048
2204 NiO Fm3m (225) | SM | — — | AFM HQ 01544 70609 182048
646096 646098 646099
671425 671943 674029
674434 674638 675004
18007 41331 76204
158647 158648 158649
158650 158651 158652
205 Ans Pmsm 25) | s | — | — | eu — s sl i
643439 643443 643444
643445 643450 643451
643453 643456
27856 31081 53510
_ 60683 76639 82233
2296 FeO Fm3m (225) Triv. — — FM — 180972 180973 180974
633029 633036 633038
670891 674027
2297 Zn'Te Fm3m (225) SM — — NM — 31840 52512 653197
2298 AgN Fm3m (225) SM — — NM — 167858 183195 185555
2299 CrTe Fm3m (225) SM — — FM — 169767
2300 NiC Fm3m (225) TI — — NM — 180457
2301 FeN Fm3m (225) SM — — FM — 184375 236810
2302 ZnTe Fm3m (225) Triv. — — NM — 184497 248454
2303 MnSb Fm3m (225) TI — — FM — 191173
2304 CuN Fm3m (225) SM — — NM — 236815 236816
2305 CsSe Fm3m (225) SM — — — — 670583
2306 BasYSbOg Fm3m (225) SM — | (kbsl) | NM — 33624
2307 Na(SbFg) Fm3m (225) Triv. — — NM HQ 16640 56251(P) 779190
2308 Ca(PbFg) Fm3m (225) Triv. — (k*,b,s) NM — 25522
2309 Ca(SnFg) Fm3m (225) Triv. — (k*,b,s) NM HQ 35713
2310 Fe(ZrFg) Fm3m (225) Triv. — (k*,b,s) FM HQ 35716 100301
2311 Cr(ZrFg) Fm3m (225) Triv. — (k*,b,s) FM HQ 35719
2312 VZrFg Fm3m (225) SM — (k*,b,s) FM — 73354 94454
2313 Co(ZrFg) Fm3m (225) | SM | — | (k*,b,s) | FM HQ 83724
2314 V(HfFg) Fm3m (225) SM — (k*,b,s) FM HQ 94455
2315 Ti(ZrFg) Fm3m (225) SM — (k*,b,s) FM HQ 94456
2316 K(ShO3) Fd3m (227) | Triv. | — | (k,p,b,s) | NM — 77333
2317 As;O3 Fd3m (227) | Triv. | — (b,s) NM — B 80 2aaaT
36144 238612 238613
238614 238615 238616
238617 238618 238619
_ 238620 238621 238622
2318 As40¢6 Fd3m (227) Triv. — (b,s) NM — 238623 238624 238625
238626 238627 238628
238629 238630 238631
238632 238633 238634
238635 238636 238637
2319 CayNH Fd3m (227) | Triv. |Fig. 68] (k,p) NM — 202
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2320 Hf3Zn3C Fd3m (227) SM — (k,p,b,s) | NM — — 42936 618069
2321 CsAlO2 Fd3m (227) Triv. — (k,p,b,s) NM — — 28372
2322 RbA1O2 Fd3m (227) Triv. — (k,p,b,s) | NM — — 28373
2323 CsNbN, Fd3m (227) | Triv. |Fig. 68| (k,p,b,s) | NM — HQ 72546
2324 KAIO, Fd3m (227) Triv. — (k,p,b,s) | NM — HQ 262975
2325 YS2 Fd3m (227) SM |Fig. 69 (k,p) NM — — 52216
54375 105001 105002
3 _ _ 150743 603250 643875
2326 MnaY Fd3m (227) | SM (kp) | FM HQ 180743 603250 643875
643902 643910 643915
57792 103697 103698
106699 150744 601992
603459 634075 634079
_ 634083 634084 634085
2327 YFes Fd3m (227) SM — (k,p) FM — — 634088 634091 634096
634097 634099 634100
634102 634103 634105
634106 634107 634108
634117 634122 672932
2328 BaPto Fd3m (227) TI |Fig. 69 (k,p) NM sC — 58675 616039 616040
2329 BeaNb Fd3m (227) SM — (k,p) NM SC — 58721 616354
2330 CaNiy Fd3m (227) SM |Fig. 69 (k,p) NM — — 58915 619440 619441
3 103618 103610 633420
2331 FesSc Fd3m (227) | SM | — (kp) | FM — — 018 103619 65
2332 IrzSc Fd3m (227) SM — (k,p) NM sc — 104538 104559 640973
2333 IraSr Fd3m (227) SM — (k,p) NM SC — 104564 641065
3 104601 104602 641175
2334 IraY Fd3m (227) sM | — (k,p) NM sC — 01 101602 611
2335 NisSc Fd3m (227) SM |Fig. 69 (k,p) NM — — 105334 105335 646466
T05458 105450 150746
183094 196784 647056
_ 647057 647058 647072
2336 NizY Fd3m (227) SM |Fig. 69 (k,p) NM SC — 647082 647083 647086
647087 647088 647090
647099 647108 657906
670873
- 106236 106237 653507
2337 ZnaZr Fd3m (227) Triv. |Fig. 69 (k,p) FM sC — 653508 653510 653517
653523
2338 Calry Fd3m (227) SM — (k,p) NM SC — 108146
2339 NbgFe Fd3m (227) TI — (k,p) FM — — 188269
2340 NiyCr Fd3m (227) TI — (k,p) FM — — 188273
2341 CalLis Fd3m (227) SM — (k,p) NM — HQ 413207
2342 Sc2(Si207) Fd3m (227) Triv. — (k,p,b,s) | NM — HQ 1457
15165 51573 150206
_ 153222 153814 154752
2343 Lag(Zra07) Fd3m (227) Triv. — (k,p,b,s) | NM — — 159321 248878 253061
253063 671158 671161
672848
2344 Cag(Nb2O7) Fd3m (227) Triv. — (k,p,b,s) | NM — — 22411 72206
2345 Pb,SbyO7 Fd3m (227) SM | — (k,p) NM — — 24246
2346 Sns(TasO7) Fd3m (227) Triv. |Fig. 70| (k,p,b,s) | NM — — 27119 163818
2347 PbySbyO7 Fd3m (227) SM | Fig. 69| (k,p,b;s) | NM — — 27120
2348 CasTasOr Fd3m (227) Triv. |Fig. 70| (k,p,b,s) | NM — — 27121
2349 Hg,Cu2FgS Fd3m (227) SM — (k,p,b,s) | FM — HQ 27327
2350 Hg,Zn,FgO Fd3m (227) | Triv. |Fig. 70| (k,p,b,s) | NM — HQ 27330
2351 CdyNby O Fd3m (227) SM |Fig. 69| (k,p) NM — — 33672
2352 Biz (Ru207) Fd3m (227) Triv. — (k,p,b,s) | NM — HQ T T hag oatoz
2353 Hg,CusFgS Fd3m (227) SM — (k,p,b,s) FM — HQ 156366 156367 156368
2354 Biz(Rh207) Fd3m (227) SM — (k,p,b,s) | NM — — 161099
2355 Bis(Ti2O7) Fd3m (227) Triv. — (k,p,b,s) | NM — — 161100 180394
2356 Biz(Ir2O7) Fd3m (227) SM — (k,p,b,s) | NM — — 101103 287820 252134
2357 Biz(Pt207) Fd3m (227) Triv. — (k,p,b) NM — — 161104(8) 202346
2358 Sny(NbyO~) Fd3m (227) | Triv. |Fig. 70| (k,p,b,s) | NM — — 163817
173795 184089 184090
B 184091 184092 184093
2359 Lag (Zr207) Fd3m (227) TI — (k,p,b,s) NM — — 184094 184095 184096
184097 184098 184099
184100 184101 184102
2360 Y, (Ir2O7) Fd3m (227) SM |Fig. 70| (k,p,b,s) | FM — HQ 187534
2361 InyGes O7 Fd3m (227) Triv. — (k,p,b,s) | NM — — 239593
2362 LayGexO7 Fd3m (227) Triv. — (k,p,b,s) — — — 672851
2363 Co2(Si0y4) Fd3m (227) TI — (k,p,b) FM — HQ 859
2136 40992 40993
40994 40995 100544
2364 Ni2SiO4 Fd3m (227) Triv. | — (k,p,b) FM — HQ 100545 100546 100547

100548 100549 100550
100551 200129 200130
200131
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27531 74535 83779
_ 83780 83781 83782
2365 Mg, (SiO4) Fd3m (227) Triv. — (k,p,b) NM — — 83783 86504 161023
162347 162348 162406
191506 671941
10485 50415 50427
53603 85341 85345
88644 89459 89985
: 3 93599 94339 94340
2366 LiMn2Oy4 Fd3m (227) SM — (k,p,b) FM — — 151907 155982 155665
165871 165872 182717
192369 193444 195840
242138 261557
21002 41003 41004
41005 41006 87462
100552 185517 185518
185519 185520 185521
: 3 : 185522 185523 200133
2367 Fex(SiOy4) Fd3m (227) Triv. — (k,p,b) AFM — HQ 200134 238745 238746
238747 238748 238749
238751 238752 238753
238754 238755 238756
238757
2368 CuRh2S4 Fd3m (227) SM — (k,p,b) NM sc* — 41900 291917 628767
= — * — 11903 602808 628775
2369 CuRh,Sey Fd3m (227) SM (k,p,b) | NM sc 02898
2370 CuTi2S4 Fd3m (227) SM — (k,p,b) FM sC — 14609 58556 170227
2371 FeAl; Oy Fd3m (227) SM | — (k,p,b) |AFM | — — BOLLT 185010 187920
2372 Mg, VO, Fd3m (227) SM |Fig. 70| (k,p,b) | FM — — 76980
2373 GegNy Fd3m (227) Triv. — (k,b) NM sC HQ 87767 97568 156338
2374 SngNy Fd3m (227) Triv. — (k,b) NM — HQ 89525
2375 SnZny Oy Fd3m (227) Triv. — (k,p,b) NM — — 187039
2376 SnCd»04 Fd3m (227) | Triv. | — (k,p,b) | NM — — 187040
2377 CoAl,O4 Fd3m (227) SM |Fig. 70| (k,p,b) | AFM — HQ 290133
2378 AlaNiOy4 Fd3m (227) SM |Fig. 71| (k,p,b) | AFM — — 608815
2379 MoFg Im3m (229) Triv. — — NM — HQ 1879

2.

List of curated materials with flat atomic bands

We have also searched for materials with flat atomic bands defined in Appendix B1 and which are excluded in
Appendix H1. Since we cannot probe directly the absence of coupling between orbitals of neighboring atoms, we rely
on a series of indicators that are easier to access using the database described in Appendix C. Our search criteria are:

The bands should be extremely flat along all the directions in the BZ.

The flat bands should be the first set of conduction bands or the last set of valence bands near the Fermi level.

The DOS peak associated to the set of flat bands should have its center at a maximum distance of 1eV from

the Fermi energy and its gaussian width lower than 1eV (see Appendix C2b).

The BRs of the flat bands should be classified by the symmetry eigenvalues as topologically trivial and non-fragile

(i.e., LCEBR) 29:43-49,53,54,

For flat atomic bands, the electronic states are (exponentially) localized on one occupied Wyckoff position. In
addition we could have flat molecular bands where the electronic states are (exponentially) localized on several occupied
Wyckoff positions. In some cases, these flat molecular bands could be identified by properties such as bonding within
molecular unit, such as poly-atomic ions, coordination-complexes and their ions, or neutral molecules. The rigorous
distinction between flat atomic bands and flat molecular bands requires a systematic evaluation of the Wannier states
which is beyond the scope of this article. For that reason, we include the compounds with flat molecular bands in the
list of flat atomic band compounds.

Based on these criteria, we have obtained 1,102 unique materials (1,830 ICSD entries) exhibiting flat atomic bands
near the Fermi level. These materials are listed in Table XIII.
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https://www.topologicalquantumchemistry.com/#/detail/185610
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https://www.topologicalquantumchemistry.com/#/detail/252227
https://www.topologicalquantumchemistry.com/#/detail/76980
https://www.topologicalquantumchemistry.com/#/detail/87767
https://www.topologicalquantumchemistry.com/#/detail/97568
https://www.topologicalquantumchemistry.com/#/detail/156338
https://www.topologicalquantumchemistry.com/#/detail/89525
https://www.topologicalquantumchemistry.com/#/detail/187039
https://www.topologicalquantumchemistry.com/#/detail/187040
https://www.topologicalquantumchemistry.com/#/detail/290133
https://www.topologicalquantumchemistry.com/#/detail/608815
https://www.topologicalquantumchemistry.com/#/detail/1879
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Table XIII: Manually curated list of materials with atomic flat bands. We provide in this table the list of the 1,102 entries of
atomic flat-band materials, indexed by the first column. The second column gives the chemical formula, the third column the
space group symbol (and number in parentheses). The fourth column indicates the topological classification at the Fermi level:
topological insulator (TT), topological semi-metal (SM) or trivial insulator (Triv.). The fifth column details the sublattices
found for each material and common to every ICSD entries of this material. Here 'k’ stands for Kagome, 'p’ for pyrochlore,
b’ for bipartite, ’s’ for split lattice and '’ for Lieb sublattice. A star superscript after 'k’ (’’) indicates that only approximate
Kagome (Lieb) sublattices were found (as defined in Appendix D). The sixth column gives the magnetic properties as obtained
from Materials Project (NM for non-magnetic, FM for ferromagnetic, AFM for anti-ferromagnetic, FiM for ferrimagnetic, —
when the information is not available). The seventh column indicates if the material is known to be superconductor according
to the NIMS Materials Database. SC stands for superconductor while SC* means that alloys based on this material are
superconductors. The eighth column tells which material are ”high-quality” as defined in Appendix H 1. The last column gives
all the ICSD entries related to each material. If a given ICSD has additional sublattices compared to those common to all
ICSD entries, a superscript label provides the list of these additional sublattices.

Num. chem. formula space group gtOpEOf' sublat. | magn. C(S)Egirc_t qllll;gli}ly ICSDs
1 B3H7(CO) P1 (1) Triv. — NM — HQ 10171
2 RexCl504 P1 (1) SM — FM — HQ 12111
3 BizPby V201 P1 (1) Triv. | (b) | NM — HQ 60577
4 NaBi3V3019 P1 (1) Triv. — NM — HQ 88455

170536 39830(P>3) 56608(P:5)
5 8i0, P1 (1) Triv. | — | NM | — | Tesesthn) Tssao() el
75670(P>8)

6 S3NoNH>;BF4 P1 (1) Triv. — NM — HQ 201705
7 NbCl3O0S2(CHg)2(C2Hy) P1 (1) Triv. — — — — 241969
8 LigCu(B4010) P1 (1) SM — FM — HQ 249215
9 CsB3Os5 P1 (1) Triv. (b,s) — — — 673574
10 Ca(HPOy4) P1 (1) Triv. — NM — HQ 918 10504 87196
11 Ca((VO)(PO4))2(H20)4 P1 (1) Triv. — FM — HQ 43608 67660
12 LiH(C504)(H20) P1 (1) Triv. | — | NM — HQ 246786
13 (Cu(NH3)2)(Sn(OH)g) P1 (2) SM — FM — — 103
14 (F2(ZrF3(H20)3)2) P1 (2) Triv. | — | NM — — 1309
15 Tl,(Cu(SO3)2) P1 (2) SM () | FM — — 2896
16 K3N(SO3)2H20 P1 (2) Triv. — NM — — 8001 201190
17 (S4N3)BiCly P1 (2) Triv. | — | NM — — 9460
18 (Re203Clg) (ReO3Cl)2 P1 (2) Triv. — NM — — 10302
19 K3(ReO2(CN)y) P1 (2) Triv. — NM — — 16121 26223 30430
20 CsKNi(CN)4 P1 (2) Triv. — — — — 16399
21 K4((S03)2(NO))2 P1 (2) Triv. — NM — — 16879
22 Al3(Sig019)0O P1 (2) Triv. | (k*,b) | NM — — 30119
23 Naz(B2(02)2(OH)4)(H20)6 P1(2) Triv. — NM — — 30532
24 S3NoAsFg P1 (2) TI — FM — HQ 31787
25 H3;OHsF, P1 (2) Triv. — NM — — 32569
26 (I3Cl2)(SbClg) P1 (2) Triv. — NM — HQ 32662 26402
27 ((CO)4MnPH,), P1(2) Triv. — — — HQ 33267
28 NasMg(SO3)2 (H20)2 P1 (2) Triv. | — | NM — HQ 35767
29 CsH3P207(H20) P1 (2) Triv. (b) NM — — 38033
30 (PtCl2(NH;3)4)(NO3)2 P1 (2) Triv. | — | NM — HQ 38066
31 (PdCl2(SCl2)2) P1(2) Triv. — NM — — 30434
32 (CIF2)(BiFg) P1 (2) Triv. — NM — HQ 39555
33 MgF, P1 (2) Triv. — NM — — 51243
34 MgCls P1 (2) Triv. — NM — — 51247
35 SbF,4(POF5) P1 (2) Triv. | — | NM — HQ 51535
36 PbCuAsOy4 P1 (2) Triv. (b) NM — HQ 61677
37 NagCu(AsOy)2 P1 (2) SM (b,s) FM — HQ 63058
38 14(SbFs)2 P1 (2) Triv. — NM — HQ 63301
39 ((SCl2)2Pt)Cly P1 (2) Triv. | — | NM — HQ 66013
40 (CN4Hg)(SO4) P1 (2) Triv. — NM — — 74825
41 Na7AlH2(CO3)aF4 P1 (2) Triv. — NM — HQ 77052
42 K((CH3)CO3) P1 (2) Triv. — NM — HQ 77115
43 ReF7 P1(2) Triv. — NM — HQ 78311
44 Ca((HSO4)2(H2S04)2) P1 (2) Triv. — NM — HQ 85073
45 (Mg(H20)6)(CoCly(H20)2) P1 (2) SM — | AFM — HQ 96559
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16 Naz (HPO4)(H20) PI (2) HQ
a7 (CH3)>NOSIH,Cl PI (2) —
48 CsFo P (2) HQ
49 AgSc(CrOy4)2(H20)2 P1 (2) HQ
50 Cu(O2N2CN)5(N2CaHy) PI (2) HQ
51 Cu(NHz)4(ReOq)2 PT (2) HQ
52 CasCuTes010Cly P1 (2) HQ
53 (NH4)(HSeOs3) P1 (2) HQ
54 Na2520s P1 (2) HQ
55 Cu(SO3CF3)2 PI (2) HQ
56 ((Ca(NHz)2)(NH)2N)3 (SiFg) P1(2) —
57 (Cd(NCS)2(CS(NH2)2)2)(H20)2 P1 (2) HQ
58 T1,Cu(TeOg) PI (2) HQ
59 Y2Cu(TeO3)2(SO1)2 P1(2) HQ
60 | ((CHs)aNHz)(H(C202))(H2C201)0.5 P1(2) —
61 (XeF3)(BiFg) P1 (2) —
62 Al;Si5Ons PI (2) —
63 CazCu(OH)a(B(OH)4)2 P1(2) HQ
64 Fe(H20)2(C4S4)(H20)4 P1 (2) HQ
65 LizCuB307 P (2) HQ
66 KsZn2Cly P1 (2) —
67 Sn(SO04) P1 (2) —
68 T1(103)s P1 (2) HQ
69 (In2(Se03)2(C204)(H20)2) (H20)2 P12) HQ
70 Fe(NCS)2 (OC(CHg)2)s P1(2) HQ
71 Hg(CH3503)2(H20)2 P1 (2) HQ
72 (CaH10N2)Cu(H20)2 (V205 Fs) P1(2) —
73 NasNiTeOg P (2) —
74 Ka(TcO2(CN)a) PI (2) HQ
75 (CaHgN)2(Sn(CHg)2Cly) P1(2) —
76 ((Cu(H20)2)Cls(CdCly))(Hz0)s P1 (2) HQ
[ ((N2H5)2((N4C)2N2))(NaHy )2 P1 (2) —
78 Te, (HIClg) PI (2) HQ
79 (CF3)203 P (2) HQ
80 (Li(NHz)1)2 Tes P1(2) —
81 (SeCl3)(MoOCLy) P1 (2) HQ
82 Ni((NH2)SO3)2 (H20)2 P1 (2) —
83 (Cu(C2N2Hs)2) (Ni(CN)a) P1(2) —
84 PbF(AsFg) P1 (2) HQ
85 AuXoz(SbFg)a P (2) HQ
86 AuyXesF(SbFg)3 P1(2) HQ
87 (Cu(NH3)4)(N(NO2)2)2 P1 (2) —
88 (Pd(NH3)4)(N(NO2)2)2 P1 (2) —
89 KNaS207 P (2) HQ
90 (F5S)(NCS) P1(2) HQ
o1 Lis (PO2NH)4 (H20)4 PI (2) —
92 (ReO3C1)(ReOCLy) PI (2) HQ
93 (Csz(HoTez010)) (Te(OH)g) P12) —
94 Ir(PO3)s P (2) HQ
95 Pd(NH3)2(NO2)2 PI (2) HQ
96 Pt(H20)4(SbFo)2 P1(2) HQ
97 RbsIn(103)s P (2) HQ
98 Ag,BaCu(VOy)2 P1 (2) HQ
99 HO12P4Rbs PI (2) HQ
100 HoCs2012P4 PI (2) HQ
101 Bag (PA(HS207)2(S3010)2) P1(2) —
102 NaClO4 (H20)2 P (2) HQ
103 CuSbsOs(S04)2 P1 (2) —
104 Cs(HS207) PI (2) HQ
105 PbF(SbFg) P (2) HQ
106 (PCla)2(Re2Clio) P (2) HQ
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107 Ag(TaFg)2 P1(2) SM (b,s) FM — HQ 62543

108 Ag(BiFg)2 P1 (2) SM (b,s) FM — HQ 79879

109 Na(AgZraFq1) P1 (2) SM — FM — HQ 65179

110 NaCu(ZraF11) P1 (2) SM — FM — HQ 78869

111 (InCl2(NHgz)4)(In(NH3)2Cly) P1(2) Triv. — NM — — 281343

112 (CH3)NSOF, P1 (2) Triv. — NM — HQ 237988

113 BagMg,; F34 P1 (2) Triv. (b) NM — — 413125

114 BaCoP20~7 P1 (2) Triv. (b) FM — HQ 202853

115 ((C2H4(OH))NH3)(CuBr3) PI1(2) Triv. — FM — — 110471

116 Ca(H2oPO4)2 P1 (2) Triv. — NM — — 2632 2633(P)

117 Ca(C204)(H20)3 P1 (2) Triv. — NM — — 77096 159351

118 (Co(H20)6)(SnF3)2 P1 (2) SM — | AFM — — 27799

119 (Ni(H20)6)(SnF3)2 P1(2) Triv. — | AFM — HQ 79718

120 (Cd(H20)6)(SnF3)2 P1 (2) Triv. — — — HQ 166590

121 Cu(ReO4)2(H20)4 P1 (2) SM — — — HQ 402669

122 (Ni(H20)4)(ReOy4)2 P1 (2) Triv. — FM — HQ 402773

123 Co(H20)4(ReOy4)2 P1 (2) SM — FM — HQ 402964

124 Cs4Cu(Siz07) P1 (2) SM ) | FM — HQ 50444

125 Rby4(CuSi2O7) P1 (2) SM (b,s) FM — HQ 85405

126 CuZny(AsOy)2 P1 (2) SM (b) FM — — 18115 26839 100249

127 Cd2Cu(POy4)2 P1(2) SM (b) FM — HQ 249777

128 CuH10(AsOy4)4 P1 (2) SM — FM — — 59158

129 NazCo(SeO4)2(H20)2 P1(2) SM — — — HQ 98683

130 NazNi(SeO4)z(H20)2 P1 (2) Triv. | — | FM — HQ 08684

131 | (Co(O2N2CN)2(H20)2(N2CyHy))(H20)2 P1(2) SM — — — — 168723

132 Fe(SC(NH2)2)2(NCS)2 P1 (2) Triv. — FM — — 10452

133 H3BO3 P1 (2) Triv. — NM — — 24711 526212%(;()13;31354(1))

134 H30OBF4 P1(2) Triv. — NM — HQ 15591

135 Hg(Mn(CO)s)2 P1 (2) Triv. — NM — — 16124

136 (Brs)(AsFs) P1 (2) Triv. — NM — HQ 33811

137 K2(02(S03)2) P1 (2) Triv. — NM — — 16972 54024

138 Cs2Cu(Cra07)2(H20)2 P1 (2) SM — FM — HQ 156678

139 Kg(CuSizOsg) P1 (2) SM (b,s) FM — HQ 85404

140 Csg(NiSizOg) P1 (2) Triv. | (b,s) | NM — HQ 409506

141 K(HCO3) P1 (2) Triv. — NM — — 157166

142 K(HSeO3) P1(2) Triv. — NM — HQ 20862

143 KMgH(CO3)2(H20)4 P1 (2) Triv. — NM — HQ 63137 63138

144 KNi(H(CO3)2)(H20)4 P1 (2) Triv. | — |AFM | — HQ 65710

145 NaLa(SO4)2 P1 (2) Triv. — NM — — 20354
16970(P) 16976(P) 27771(P)

27985 28272 77538(P)

77539(P) 77540(P) 77541(b)

146 ALO(Si04) PI (2) Triv. | — | NM — — Tai2(n) 8345010 s4510)
83452(P) 83453(P) 83454
85742(P) 86341(P) 100455(P)

100456(P) 100457(P) 167203(P)
167294(P) 167295(P)

147 LigGaz(BO3)4 P1 (2) Triv. | — | NM — — 9987

148 Liy (P207) P1 (2) Triv. — NM — HQ 59243(P) 246859 248414(P)

149 LiAl(PO,)(OH) P1 (2) Triv. | (b) | NM — HQ 65021

150 (Mg(H20)6)(S206) P1 (2) Triv. — FM — — 1834

151 (Zn(H20)6)(S206) P1 (2) Triv. — NM — — 1836

152 (((Mn(CO)5)2In)2Cly) P1 (2) Triv. | — | NM — — 589

153 LigCuB40O10 P1 (2) SM (b) FM — HQ 237526

154 NasCa(P207) P1 (2) Triv. — NM — HQ 89468

155 Nay (WO2N3) P1 (2) Triv. (b) NM — HQ 73101

156 K(C(CN)3) P1 (2) Triv. — NM — — 77046 428779

157 Na(ClOz2)(H20)3 P1 (2) Triv. — NM — — 1858 1954

158 Na(BrO2)(H20)3 P1 (2) Triv. | — | NM — HQ 74054

159 0s3(CO)9Sex P1 (2) Triv. (b) NM — — 30552

160 RuzSes (CO)g P1 (2) Triv. | (b) | NM — — 72764

161 Pb1Cu(S04)2(OH)g PI (2) SM | (b) | FM — HQ 380382

162 PbBigO4(PO4)4 P1 (2) Triv. | — | NM — — 01258
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163 Mg(SO4)(H20)s P1(2) Triv. | — | NM — — 2776
164 ((SCl12)S(SC1))(AsFg) P1 (2) Triv. — NM — HQ 75451 154804
165 CazBa(SizOg) P1 (2) Triv. — NM — — 24426
166 K2Co(H2P207)2(H20)2 P1 (2) SM — AFM — — 261585
167 T12Co(H2P207)2(H20)2 P1(2) SM (b) AFM — — 416650
168 T12Ni(H2P207)2(H20)2 P1 (2) Triv. (b) FM — — 416651
169 Rb2Cu(HoPOy)4 P1 (2) SM (b) FM — — 421806
170 Rb2Co(H2POy4)4 P1 (2) SM (b) | AFM — — 421807
171 RbaNi(H2POy)4 PI1(2) Triv. (b) FM — — 421808
172 Y2(Si04)(CO3) P1(2) Triv. — NM — HQ 88878
173 YOslio PI (2) Triv. | (b) | NM — HQ 74649
174 YelIrlig P1 (2) SM (b) NM — HQ 74650
175 (PtYes)lio P1(2) Triv. (b) NM — HQ 424468
176 NH4(POS(NH2)2) P2, (4) Triv. — NM — HQ 25702
177 NazSr(PO4)(CO3) P2, (4) Triv. — NM — HQ 39559
178 (BrF3)(AuFs) P2, (4) Triv. | — | NM — HQ 03481
179 ((CH3)3NH)(Cl104) P2, (4) Triv. — NM — — 110284
180 F5TeNH, P2, (4) Triv. — NM — HQ 171449
181 (Li(BH4))s (NH;NHz) P2, (4) Triv. | — | NM — — 189247
182 KTeOF3 P2, (4) Triv. — NM — HQ 201155
183 Rby4(COy4) P2, (4) Triv. — NM — — 245442
184 Na(HCO2)(H20)2 P2, (4) Triv. — NM — HQ 250496
185 (Zn(NHgz)2Seyq) P2, (4) Triv. — NM — HQ 425783
186 Cs2(S5016) P2, (4) Triv. — — — — 428769
187 Nag(FeFg) P2, (4) SM (b) — — HQ 20157
188 CaBa(CO3)2 P2, (4) Triv. — NM — — 24442 36201 157982
189 Cs(AsFy) P2, (4) Triv. — NM — HQ 54852 413041
190 Hg(C204) P2y (4) Triv. | — | NM — HQ BO158 56409 1o1138
191 La(OH)2NO3 P2, (4) Triv. — — — — 243495
192 Rb(SO3(CF3)) P2, (4) Triv. — NM — HQ 171662 415817
193 Cs(SO3(CF3)) P2, (4) Triv. — NM — HQ 415056
194 I2SbsFqq C2 (5) SM — FM — HQ 6031

195 As(CN)3 C2 (5) Triv. — NM — HQ 18199 35330
196 Sr3(SizOg) C2 (5) Triv. — — — HQ 32542
197 Nay(S406)(H20)2 C2 (5) Triv. | — | NM — HQ 10833
198 K;LiBO3 C2 (5) Triv. — NM — HQ 60949
199 BaCu(B205) C2 (5) SM (b) FM — HQ 84683
200 Cs4(COy4) C2 (5) Triv. — — — — 245453 245450 245452
201 Ca(NH2BHz3)2 C2 (5) Triv. — NM — HQ 246139 246140
202 (NO2)(Ga(NO3)4) C2 (5) Triv. — NM — HQ 280269 280270
203 Bax(VO)(POy4)2 C2 (5) Triv. (b) — — HQ 405256
204 Pt(NH3)2(NO2)2 C2 (5) Triv. — NM — HQ 420292
205 CsMn(HP3010) C2 (5) Triv. (b) FM — HQ 39871 51089
206 CsGa(HP3010) C2 (5) Triv. (b) NM — HQ 409692
207 Lis (COy4) C2 (5) Triv. — NM — — 245392;);014;2?20145397
208 Ca3zZnGeO2(Ges012) C2 (5) Triv. (b,s) NM — — 252464
209 Fg040so Pc (7) Triv. — NM — HQ 240330
210 (NH4)Na(PO3F)(H20) Pc (7) Triv. — NM — HQ 240974
211 CuCOg Cm (8) SM — FM — — 6179
212 K(NO2) Cm (8) Triv. — NM — — 26764 36202
213 (C(NHa)3)2(TiFe) Cm (8) Triv. | — | NM — HQ 36529
214 K3(VO(02)2(CO3)) Cm (8) Triv. — NM — HQ 60813
215 (C(NH2)3)(NOs3) Cm (8) Triv. — NM — HQ 75221
216 LiCsSO3(H20)2 Cm (8) Triv. — NM — HQ 200780
217 SrBOF Cm (8) Triv. — — — — 674232
218 CaysLaO(BOs3)s Cm (8) Triv. — NM — HQ 93152 180596
219 In(PO3)3 Cc (9) Triv. (b) NM — HQ 39710 421261
220 Ca(C204) P2/m (10) Triv. — NM — HQ 246004 246005
221 AsSbFg P2 /m (11) | Triv. | — | NM — HQ 9920
222 S4N4AsF5 P2y /m (11) Triv. — NM — HQ 14083
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223 Cs(HSOy) P21 /m (11) Triv. — NM HQ 24377
224 (C(NH2)3)2(MoOy) P21/m (11) Triv. — NM — 49910
225 Cu(NHs)4(MnOy)2 P2, /m (11) SM — | M — 61243
226 (Ag(H20)2)(MnF4(H20)2) P2y/m (11) | Triv. | — | FM — 74965
227 NazOsO4(OH)2 P21 /m (11) SM (b) FM HQ 172060
228 K2 (HCO3)F(H20) P21 /m (11) Triv. — NM HQ 188659
229 Cs((CF3)2BF2) P2;/m (11) Triv. — NM HQ 200869
230 ((CH3)3(CH2Br)N)(BFy) P2 /m (11) | Triv. | — | NM — 249155
231 ((CO)2(CF2)(Fe(CO)3)2) P2, /m (11) Triv. — NM — 279643
232 ((CICH2)(CH3)3N)(BFy4) P21/m (11) Triv. — NM — 320194
233 (C2HgN)3PO P2;/m (11) Triv. — NM — 409222
234 (PBrzH)(As2F11) P2y /m (11) Triv. — NM — 412035
235 ((CH3)3NH)(ClO4) P21 /m (11) Triv. — NM — 110285
236 ((CH3)3NH)(BF4) P2y /m (11) Triv. — NM — 171202
237 PbFeGe3010Hy P2;/m (11) Triv. — FM — 5326 290250
238 Co2(CO)s P2y /m (11) Triv. — NM — 16567 37252 37253
239 Cs(H2POy) P21 /m (11) Triv. (b) NM — 79608 79609 200895
240 Kz (AlF5)(H,0) P2, /m (11) | Tviv. | — | NM HQ 81863
241 K2(S20s5) P2;/m (11) Triv. — NM HQ 16701 31817 60025
242 KTi(SO4)2(H20) P2y /m (11) SM — FM HQ 159479
243 KLi2 (OH)3 P21 /m (11) Triv. — NM HQ 65148
244 Ag(MosP2014) P2y /m (11) SM (b) FM — 74937
245 K(Mo3zP2014) P2;/m (11) SM (b) FM — 78069
246 K(Os(NO)F5) P2;/m (11) SM — FM — 166586
247 Cs(Os(NO)Fs5) P2, /m (11) SM — — — 166587
248 NaFe(SO4)F(H20)2 P21 /m (11) Triv. — AFM — 169110
249 NaNi(SO4)F(H20)2 P2;/m (11) Triv. — FM — 169112
250 LasBrs P2y /m (11) SM () | FM HQ 65480
251 NbCly C2/m (12) Triv. (b,s) NM HQ 1010
252 (Cu(NHs)y)(I2)2 c2/m (12) SM — | M HQ 4072
253 AgCo(CO)4 C2/m (12) Triv. — NM — 31388
254 (14)(AsFg)a Cc2/m (12) Triv. | — | NM HQ 37001
255 K2 (Pd(NO2)2Cls2) C2/m (12) Triv. — NM HQ 39851
256 O, C2/m (12) Triv. — FM — ABOTA ES L 7982
257 (I2(I0s(CO)3)2) C2/m (12) Triv. | — | NM HQ 68901
258 LigBi2PdO;g C2/m (12) Triv. (b) NM HQ 73000
259 (NHy)2(Cu(H20)2(PO3F)3) Cc2/m (12) SM — | ™M HQ 74551
260 (Ni(N(CN)3)2)(HCON(CHz)2)2 Cc2/m (12) Triv. | — | FM — 109784
261 (Co(C2N3)2)(HCON(CHgs)2)2 C2/m (12) SM — FM — 109797
262 Cs2 (Pt(C204)F4) C2/m (12) Triv. — NM — 109890
263 ((CH3)3NH)2(SnFg)(H20)2 C2/m (12) Triv. — NM — 110229
264 ((CH3)2NH2)I C2/m (12) Triv. — NM HQ 110536 110537
265 Rby (Cly2C(ZrCl)g) Cc2/m (12) Triv. | (b) | NM HQ 165401
266 (N(CH3)4)2Cs(Co(CN)g) C2/m (12) Triv. — NM — 168575
267 (NH4)2C404 C2/m (12) Triv. — NM HQ 172053 172054
268 (NH4)2Ss C2/m (12) Triv. — NM — 187244
269 Mg(ClO4)2(H20)2 c2/m (12) Triv. | — | NM HQ 261132
270 Co2F 14 C2/m (12) Triv. — NM — 411879 411880
271 NaBa(PO2NH)3 C2/m (12) Triv. — NM — 415259
272 Nas (CrFg)(HF)2 C2/m (12) Triv. — FM HQ 418677
273 Rb2(C2)(NHs3)2 C2/m (12) Triv. — — HQ 425117
274 NaMn(Zr2F11) C2/m (12) SM — FM HQ 81219
275 Na(VHf2F11) C2/m (12) SM — FM HQ 94460
276 Li(SO3F) Cc2/m (12) Triv. | (b) | NM HQ 1384
277 AIWO4 C2/m (12) Triv. (b) FM HQ 4164
278 Cs4(IrOy4) C2/m (12) SM — FM HQ 72287
279 K4(NbgClysg) C2/m (12) Triv. — NM — 41118
280 K4((NbBr)gBry2) Cc2/m (12) Triv. | — | NM HQ 10687
281 K4(TagCli2)Clg C2/m (12) Triv. — NM HQ 59851
282 Tls(Bri2(NbBr)g) C2/m (12) Triv. — NM HQ 402033
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283 Rb4(NbgClyg) C2/m (12) Triv. — NM HQ 402272 404165

284 KCr(C204)2(H20)2 c2/m (12) SM — | AFM HQ 172524

285 RbCr(C204)2(H20)2 C2/m (12) SM — AFM HQ 281565

286 (Ni(NHs)4)(NCS)2 Cc2/m (12) Triv. | — | FM HQ 72515

287 Ni(NH3)4(NO2)2 C2/m (12) Triv. — FM HQ 201208 201209

288 NiClz(H20)6 C2/m (12) Triv. — FM — 22284 64878 64879

289 CoClz(H20)¢ C2/m (12) SM — AFM — 34429 42744 69393

290 Os Cc2/m (12) Triv. | — | NM — 156481 230850 250856

291 (NO3)(AsFg) Cc2/m (12) TI — | ~m HQ 68906

292 InyGexO7 C2/m (12) Triv. (b) NM HQ 20053 74896 289592

293 (V(H20)6)(CF3S03)2 C2/m (12) SM — FM — 68779

294 (Fe(H20)6)((CF3)S0O3)2 C2/m (12) Triv. — FM — 109429 280328

295 Zns(AsO4)2(H20)s C2/m (12) Triv. — NM — 100492

296 TaCly C2/m (12) Triv. (b,s) NM HQ 402406

297 WOF, Cc2/m (12) Triv. | — | NM HQ 10393

298 (Mn(N2Hy)2)Cla C2/m (12) SM — FM HQ 25784

299 Zr20(POy4)2 Cc2/m (12) Triv. (b) NM — HI60LS JRIs L Aasts

300 Cs2(SbaF100) P2/c (13) Triv. | — | NM HQ 21016

301 Sr(Cu(OH)4)(H20) P2/c (13) SM — FM HQ 154808

302 Li(BH4) P2/c (13) Triv. — FM — 168803
251418 251410 251420

303 LiC2(CN)4 P2/c (13) SM — NM HQ 251421 251422 251423
251424 251425 251426

304 Cs2(CO3)(H20)3 P2/c (13) Triv. — NM HQ 411684 411685

305 CuSr(HCOO)4 P2/c (13) SM — FM HQ 150120

306 CaCu(HCOO)4 P2/c (13) SM — FM HQ 151315

307 K((CF3)BF3) P2, /c (14) Triv. | — | NM — 1194

308 Mg, (Si2O¢) P2y /c (14) Triv. (b) NM — 5218

309 (K(H,PO3))(HF) P2y /c (14) Triv. | — | NM — 0151

310 | ((POCIl3)OCl;MoClaMoOCl, (POCl3)) P2 /c (14) Triv. | — | FM — 15320

311 K(Au(NO3)4) P2y /c (14) Triv. — NM — 16141

312 K(PNH303) P2y /c (14) Triv. — NM — 23291

313 BF; P2y /c (14) Triv. | — | NM — 24783

314 (PNF2)4 P2, /c (14) Triv. — NM — 31038 31125

315 SeN4(SO3F)2 P2y /c (14) Triv. — NM — 31789

316 CsHC204 P2y /c (14) Triv. — NM — 39364

317 Cs2C204(H20)2 P2 /c (14) Triv. — NM HQ 39365

318 K2 (SbFs) P2, /c (14) Triv. — NM — 39634

319 Rb(H2POy4) P2, /c (14) Triv. — NM — 47189

320 (Ag(NCCl),)(SbFe) P2, /c (14) Triv. | — | NM HQ 64638

321 BizCu(SeO3)4 P2 /c (14) SM (b,s) FM — 66826 66827

322 Co(HSeO3)2(H20), P2, /c (14) SM — FM — 75134

323 Cs(ReFg0) P2y /c (14) Triv. — NM — 78392

324 (Si(NH3)2)F4 P2y /c (14) Triv. — NM HQ 78902

325 Cs(SO3F) P2 /c (14) Triv. — NM HQ 82520

326 (P£(CO)2Cly) P2y /c (14) Triv. | — | NM — 82803

327 Nag (Pd(NO3)4) P2y /c (14) Triv. — NM — 92625

328 (NH4)(Sn(C204)F) P2y /c (14) Triv. — NM — 109889

329 ((CH3)2NH)2SnBry P2 /c (14) Triv. — NM — 110028

330 Moz (HCOO), P2, /c (14) Triv. — NM — 151313

331 Rb2 (Pd(NO3)4) P2y /c (14) Triv. — NM — 158878

332 K2 (Pd(NOg3)4) P2y /c (14) Triv. — NM — 166766

333 SnCly(NH(CH3)2)2 P2 /c (14) Triv. — NM — 170799

334 Cu(I03)2(H20)2 P2, /c (14) SM — FM HQ 200326

335 BaCu(SeO3)2 P2y /c (14) TI (b) FM — 202387

336 LiNH>BH3(NH2NH3) P2y /c (14) Triv. — NM — 238484

337 NapCu(C204)2 P2 /c (14) SM — — — 242098

338 CuCly(C2H4Ny)2 P2y /c (14) SM — — — 250269

339 SroPt(OH)s P2y /c (14) Triv. — NM — 251043

340 ((NHy4)2(Cu(C204)2)) P2, /c (14) SM — — — 253556

341 RboCu(VO2)2(POy4)2 P2 /c (14) SM (b) FM — 260010
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342 Cu(H2PO2)2 P2, /c (14) SM — FM HQ 280917 280918
343 ((CH3)2(H3sB)P2(BH3)(CHgs)2) P2y /c (14) Triv. — NM — 281782
344 Cu(C2N3)2(NH3)2 P2, /c (14) SM — FM — 290326
345 CuMg, (V20s) P2, /c (14) SM (b) FM HQ 404851
346 (F3CSO3SiHz2)2 P2y /c (14) Triv. — NM — 409803
347 SnAl;OClg P2y /c (14) Triv. — NM — 411777
348 Naz(Cu(NO3)4) P2 /c (14) SM — FM — 413267
349 ((Co(H20)2)Cl2)(H2SeO3)2 P2, /c (14) SM — FM — 415462
350 K2(C2)(NH3)2 P2y /c (14) Triv. — NM HQ 425116
351 NapAgFy P2y /c (14) SM (b) FM HQ 425149
352 Pd(HS207)2 P2, /c (14) Triv. — FM — 426138
353 KNO3 P2y /c (14) Triv. — — HQ 428909
354 SrCrOy4 P2y /c (14) Triv. — — — 070010 40922 159266
355 NaszMnFg P2, /c (14) Triv. (b) — — 673330 66315
356 (COOH)2(H20)2 P2y /c (14) Triv. — NM HQ 246777 246778
357 Cu(AlCly)2 P2, /c (14) SM (b,s) FM HQ 14107 80107
358 C14HgO2 P2y /c (14) Triv. — NM — 58089 58090
359 Bas(TiO4) P2y /c (14) Triv. — NM HQ 2625(P) 15450
360 Sr2(GeOy) P2y /c (14) Triv. — NM HQ 56382
361 Ni(PO2(OH)2)2(H20)2 P2, /c (14) Triv. — FM — 417429 417430
362 CsHSeOy4 P2y /c (14) Triv. — NM HQ 200644 290645 411282
363 NayCu(CO3)2 P2, /c (14) SM (b) FM HQ 10355 60858 426579
364 SroCu(BO3)2 P2y /c (14) SM (b) FM HQ 202934
365 Cu(ZrFe)(H20)4 P2, /c (14) SM — FM — 2618

366 (Cu(H20)4)(SiFg) P2y /c (14) SM — FM — 165385
367 FeY2BesSiaO1g P2, /c (14) Triv. (b,s) FM — 109310 109343
368 (NH2NH3)(NO3) P2y /c (14) Triv. — NM — 162750 170796
369 Rb2(CO3) P2, /c (14) Triv. — NM — 14155 414123
370 K2 (Pd(CN)y) P2y /c (14) Triv. — NM — 413899
371 K(HCO3) P21 /c (14) Triv. — NM HQ 2074 2o 2076
372 Ni(IO3)2(H20)4 P2y /c (14) Triv. | — | FM — 10243
373 Co(I03)2(H20)4 P2, /c (14) SM — FM — 408060 411878
374 Al4Co(BO4)202 P21 /c (14) SM () | FM — 1075

375 Nag(C204) P2, /c (14) Triv. — NM HQ 56906 171458 171459
376 Nas(Cu(H20)2)(V204Fg) P2y /c (14) SM — FM — 424346
377 Nag(CuFy) P2y /c (14) SM (b) FM — 34602
378 K2 (AgFy4) P2y /c (14) SM (b) FM HQ 421461
379 LixPtFg P2 /c (14) Triv. (b,s) NM — 26168
380 Cs(HCO3) P2y /c (14) Triv. — NM HQ 300259
381 Rb (Pt(CN)4Brs) P2, /c (14) Triv. | — | NM HQ 852

382 K2 (Pt(CN)4Bra) P2y /c (14) Triv. — NM HQ 413705
383 NasCu(S04)2(H20)2 P2y /c (14) SM — FM — 1915 422593
384 (KrF)(AsFg) P2, /c (14) Triv. — NM — 279624
385 Sr2Zn(OH)s P2y /c (14) Triv. — NM HQ 66971

386 Sr2(Cu(OH)g) P2y /c (14) SM (b) FM HQ 260446
387 (XeF)(AsFg) P2 /c (14) Triv. — NM — 1691 260951
388 Au(AuFy4)2 P2y /c (14) SM (b,s) FM HQ 89620
389 K2 (P205F2) C2/c (15) Triv. — NM HQ 1659

390 NazCu(POg3)a C2/c (15) SM (b) FM — 2822

391 S10 C2/c (15) Triv. — NM HQ 38263
392 Ni(NH;NHCO3 )2 (H0) Cc2/c (15) Triv. | — | FM — 18155
393 K2(SeO4)(Te(OH)g) C2/c (15) Triv. (b) NM — 56856 154512 170043
394 Cs4(PbClg) Cc2/c (15) Triv. | (bs) | NM HQ 62351
395 BeaRb(P3010) C2/c (15) Triv. (b,s) NM — 72985
396 NaO2(H20)s C2/c (15) Triv. — NM — 79693
397 Cd((H3CO)CS2)2 C2/c (15) Triv. — NM — 110011
398 Naz(C404)(H20)3 C2/c (15) Triv. — NM — 151153
399 CrF(NC(CHs))2(BFy) C2/c (15) Triv. | — — — 169664
400 LiaPb2(CuB4O10) C2/c (15) SM (b) FM — 180108
401 Co(C404)(H20)4 C2/c (15) SM — FM — 180990



https://www.topologicalquantumchemistry.com/#/detail/280917
https://www.topologicalquantumchemistry.com/#/detail/280918
https://www.topologicalquantumchemistry.com/#/detail/281782
https://www.topologicalquantumchemistry.com/#/detail/290326
https://www.topologicalquantumchemistry.com/#/detail/404851
https://www.topologicalquantumchemistry.com/#/detail/409803
https://www.topologicalquantumchemistry.com/#/detail/411777
https://www.topologicalquantumchemistry.com/#/detail/413267
https://www.topologicalquantumchemistry.com/#/detail/415462
https://www.topologicalquantumchemistry.com/#/detail/425116
https://www.topologicalquantumchemistry.com/#/detail/425149
https://www.topologicalquantumchemistry.com/#/detail/426138
https://www.topologicalquantumchemistry.com/#/detail/428909
https://www.topologicalquantumchemistry.com/#/detail/670010
https://www.topologicalquantumchemistry.com/#/detail/40922
https://www.topologicalquantumchemistry.com/#/detail/159266
https://www.topologicalquantumchemistry.com/#/detail/160793
https://www.topologicalquantumchemistry.com/#/detail/673330
https://www.topologicalquantumchemistry.com/#/detail/66315
https://www.topologicalquantumchemistry.com/#/detail/246777
https://www.topologicalquantumchemistry.com/#/detail/246778
https://www.topologicalquantumchemistry.com/#/detail/14107
https://www.topologicalquantumchemistry.com/#/detail/80107
https://www.topologicalquantumchemistry.com/#/detail/58089
https://www.topologicalquantumchemistry.com/#/detail/58090
https://www.topologicalquantumchemistry.com/#/detail/2625
https://www.topologicalquantumchemistry.com/#/detail/15450
https://www.topologicalquantumchemistry.com/#/detail/56382
https://www.topologicalquantumchemistry.com/#/detail/417429
https://www.topologicalquantumchemistry.com/#/detail/417430
https://www.topologicalquantumchemistry.com/#/detail/290644
https://www.topologicalquantumchemistry.com/#/detail/290645
https://www.topologicalquantumchemistry.com/#/detail/411282
https://www.topologicalquantumchemistry.com/#/detail/10355
https://www.topologicalquantumchemistry.com/#/detail/60858
https://www.topologicalquantumchemistry.com/#/detail/426579
https://www.topologicalquantumchemistry.com/#/detail/202934
https://www.topologicalquantumchemistry.com/#/detail/2618
https://www.topologicalquantumchemistry.com/#/detail/165385
https://www.topologicalquantumchemistry.com/#/detail/109310
https://www.topologicalquantumchemistry.com/#/detail/109343
https://www.topologicalquantumchemistry.com/#/detail/162750
https://www.topologicalquantumchemistry.com/#/detail/170796
https://www.topologicalquantumchemistry.com/#/detail/14155
https://www.topologicalquantumchemistry.com/#/detail/414123
https://www.topologicalquantumchemistry.com/#/detail/413899
https://www.topologicalquantumchemistry.com/#/detail/2074
https://www.topologicalquantumchemistry.com/#/detail/2075
https://www.topologicalquantumchemistry.com/#/detail/2076
https://www.topologicalquantumchemistry.com/#/detail/43015
https://www.topologicalquantumchemistry.com/#/detail/10243
https://www.topologicalquantumchemistry.com/#/detail/408060
https://www.topologicalquantumchemistry.com/#/detail/411878
https://www.topologicalquantumchemistry.com/#/detail/1975
https://www.topologicalquantumchemistry.com/#/detail/56906
https://www.topologicalquantumchemistry.com/#/detail/171458
https://www.topologicalquantumchemistry.com/#/detail/171459
https://www.topologicalquantumchemistry.com/#/detail/424346
https://www.topologicalquantumchemistry.com/#/detail/34602
https://www.topologicalquantumchemistry.com/#/detail/421461
https://www.topologicalquantumchemistry.com/#/detail/26168
https://www.topologicalquantumchemistry.com/#/detail/300259
https://www.topologicalquantumchemistry.com/#/detail/852
https://www.topologicalquantumchemistry.com/#/detail/413705
https://www.topologicalquantumchemistry.com/#/detail/1915
https://www.topologicalquantumchemistry.com/#/detail/422593
https://www.topologicalquantumchemistry.com/#/detail/279624
https://www.topologicalquantumchemistry.com/#/detail/66971
https://www.topologicalquantumchemistry.com/#/detail/260446
https://www.topologicalquantumchemistry.com/#/detail/1691
https://www.topologicalquantumchemistry.com/#/detail/260951
https://www.topologicalquantumchemistry.com/#/detail/89620
https://www.topologicalquantumchemistry.com/#/detail/1659
https://www.topologicalquantumchemistry.com/#/detail/2822
https://www.topologicalquantumchemistry.com/#/detail/38263
https://www.topologicalquantumchemistry.com/#/detail/48155
https://www.topologicalquantumchemistry.com/#/detail/56856
https://www.topologicalquantumchemistry.com/#/detail/154512
https://www.topologicalquantumchemistry.com/#/detail/170043
https://www.topologicalquantumchemistry.com/#/detail/62351
https://www.topologicalquantumchemistry.com/#/detail/72985
https://www.topologicalquantumchemistry.com/#/detail/79693
https://www.topologicalquantumchemistry.com/#/detail/110011
https://www.topologicalquantumchemistry.com/#/detail/151153
https://www.topologicalquantumchemistry.com/#/detail/169664
https://www.topologicalquantumchemistry.com/#/detail/180108
https://www.topologicalquantumchemistry.com/#/detail/180990

117

402 Bi2(SO4)3 C2/c (15) Triv. — NM — 193352
403 ((CH3)NH3)2SiFg C2/c (15) Triv. — NM — 240237
404 Sn(CHgz)2(Au(CN)a2)2 C2/c (15) Triv. — — — 249795
405 (C(NH2)3)(C(NO2)3)(H20) C2/c (15) Triv. — NM — 417769
406 Cu(C(CN)3)2(NHg)s C2/c (15) SM — — — 428562
16070 31305 151488
407 Ca(CO3)(H20)6 C2/c (15) Triv. — NM — 195903 195904 195905
195906 195907
408 Ca(MnFs5) Cc2/c (15) Triv. | (b) | FM HQ 69632
409 Co(AICly)2 C2/c (15) SM (b,s) FM — 22143
410 V(AICly)2 C2/c (15) SM (b,s) FM HQ 415951
411 Ni(GaCly)2 C2/c (15) TI (b,s) FM HQ 417870
412 Ni(AICly)2 C2/c (15) TI (b,s) FM HQ 417872
413 Mn(NO)(CO)a C2/c (15) Triv. — NM HQ 15221
414 Zn(C204)(H20)2 Cc2/c (15) Triv. | — | NM HQ 56466
415 K2 (NH(SO3)2) C2/c (15) Triv. — NM — 15880
416 Co(HSeO3)2(H20)4 C2/c (15) SM — — — 79091
417 Ni(HSeO3)2(H20)4 C2/c (15) Triv. — FM — 79092
92582 4263 8092
8093 8094 14247
418 Pb3(POy)2 C2/c (15) Triv. | — | NM HQ s 800
93441 93442 93443
93444 93445
419 (Naz(CO3))(Na(HCO3))(H20)2 C2/c (15) Triv. — NM — 16641 jjgg; 35191
420 Cs(ShO3) Cc2/c (15) Triv. | (bs) | NM HQ 59320
421 S(NSO)2 C2/c (15) Triv. — NM HQ 14197 15795 41538
422 NaCu(SO4)F C2/c (15) SM (b) FM HQ 262273
423 S10S6 C2/c (15) Triv. — NM — 38264
424 (VO)(H2PO,)2 (H20) Cc2/c (15) SM — | FM HQ 75435
425 (NH4)2(C204)(H20) P2,2,2 (18) Triv. — NM — O poa o oao3a
426 (SrgN)(CoN2)(CNg)s P2:2,2 (18) Triv. — FM — 162927
427 (SrgN)(FeN3)(CN3), P2,2,2 (18) SM — | FM — 400974
428 K(AI(NHz)4) €222, (20) Triv. | — | NM HQ 2538
429 Cs3(VCl2(H20)4)Cly 1222 (23) Triv. — — HQ 150082
430 | (Pd(NHs)4)(Ni(C204)2(H20)2)(H20)2 1222 (23) Triv. | — | FM — 417562
431 | (Pt(NHs)4)(Ni(C204)2(H20)2)(H20)2 1222 (23) Triv. | — | FM — 417564
432 | (Pt(NHz)4)(Co(C204)2(H20)2)(H20)2 1222 (23) SM — | FM — 420437
433 (Pt(NH3z)4)(Zn(C204)2(H20)2)(H20)2 1222 (23) Triv. — NM — 417565
434 NaRb2(NO3)3 Pmec21 (26) Triv. — NM HQ 195082
435 KF(H20)2 Pmc2; (26) Triv. — NM HQ 165371 165372 165373
436 Nay (CO3)(H20) Pca2; (29) Triv. — NM — 15959 1852 6293
437 (NH,)F(NHs) Pca2; (29) Triv. | — | NM — 110918
438 C1(CO)SNSO Pca2; (29) Triv. — NM HQ 91453 410061
439 HF>;N Pca2; (29) Triv. — NM HQ 404200
440 Nay (HPO3)(H20)s5 Pmn2; (31) Triv. — NM — 1602 16138
441 (VO)(SO4)(H20)5 Pmn2; (31) SM — FM — 23308 92978
442 MoO5Cl, (H,0) Pmn2; (31) | Triv. | — | NM HQ 25031
443 Pb2(NO32)(NO3)(SeO3) Pmn2; (31) Triv. — NM HQ 60893
444 K3 ((SnCl3)IrCls) Pmn2; (31) Triv. (b) NM HQ 69143
445 (N(CH3)4)(OCN) Pmn2; (31) Triv. — NM — 150997
446 (NHs)(BHs) Pmn2; (31) | Triv. | — | NM — R
447 BaCl(BF4) Pmn2; (31) Triv. — NM HQ 188654
448 Aus(8e03)20 Pba2 (32) Triv. (b) NM HQ 37009
449 CuNas(OH)4 Pna2y (33) SM — FM — 65649
450 Be(HPO4)(H20) Pna2; (33) Triv. — NM — 83835
451 Zn(OH)(NO3) Pna2; (33) Triv. (b) NM HQ 415537
452 (H30)(NO3) Pna2; (33) Triv. — NM — 1900 1901
453 KBePOy4 Pna2; (33) Triv. (b) NM — 4255 202603()
454 LiHoPOy4 Pna2, (33) Triv. — NM — 100200 182308 182309
455 (NH4)Li(SeOy4) Pna2; (33) Triv. — NM — 300031
456 OsOF5 Pna2; (33) SM — FM HQ 240332
457 Naz(ON(SO3)2)(H20)s Cme2y (36) | Triv. | — | NM — 1288
458 K2 (OsNCls) Cmc2; (36) Triv. — — — 43729
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459 (NH4)3Cr(0O2)4 Cme2; (36) SM — FM — 237784 261390
460 (Cl3CCN)(NbCls) Cmc21 (36) Triv. — NM HQ 402856

461 HyF3P Cmec21 (36) Triv. — NM HQ 406359 51680
462 CIN3 Cmc21 (36) Triv. — NM HQ 424502

463 KoS3 Cmc21 (36) Triv. — NM HQ 1263

464 KySes Cmc2; (36) Triv. — NM HQ 1264

465 Rb2S3 Cmec21 (36) Triv. — NM HQ 14092

466 RbsSes Cmc21 (36) Triv. — NM HQ 14093 650051
467 Cs2S3 Cmc21 (36) Triv. — NM HQ 14094

468 K3 (Pd((SO3)2H)Cls) Cmec2;1 (36) Triv. — NM HQ 49686

469 Liz(PO2N) Cmec21 (36) Triv. — NM — 188493 188494
470 Cs2Li(MnOy) Cmc21 (36) Triv. (b,s) | AFM HQ 72361

471 ((CH3)4N)(OsFOy) Aem?2 (39) Triv. — NM — 110743

472 Cs(BsHs) Ama2 (40) Triv. — NM HQ 65947

473 CrOs Ama2 (40) Triv. | — | NM HQ 16031 24049 38125
474 NaCaysB309 Ama?2 (40) Triv. — NM — 239001

475 IF, Aea2 (41) Triv. — NM — 18191 31691
476 (NH,)3(AlFg) Aea2 (41) Triv. | — | NM — 96591

477 (NHy4)4(H2(CO3)3)(H20) Fmm?2 (42) Triv. — NM — 281534

478 (CHs)2(SO04) Fdd2 (43) Triv. | — | NM HQ 171680

479 (C2F5)2GeHs Fdd2 (43) Triv. — NM — 196449

480 NaAg(NO3)s Fdd2 (43) Triv. | — | NM HQ 200377

481 (C2F5)2SiHy Fdd2 (43) Triv. — — — 241929

482 K2(B(CN)3) Fdd2 (43) Triv. — NM HQ 262588

483 (SeCl3)2(ReClg) Fdd2 (43) SM (b) FM HQ 68655 404534
484 K2 (Cu(CO3)2) Fdd2 (43) SM (b) FM — 36447 200695 200779
485 K(H2POy) Fdd2 (43) Triv. (b) NM — 31151 68696 183037
486 Rb(H2POy4) Fdd2 (43) Triv. — NM HQ 54873(P) 69318 200890(P)
487 (NoHs)Cl Fdd2 (43) Triv. | — | NM — 65334

488 Cs2(AsaAl2O7) Imm?2 (44) Triv. (b,s) NM HQ 154363

489 K3Nay (SiFg)s(BF4) Imm2 (44) Triv. (b) NM — 160430

490 NaAl(COg3)(OH)2 Ima2 (46) Triv. (b) NM HQ 67435

491 NaHCN4H,O Pmma (51) Triv. — NM HQ 15874

492 RbNbysBri1 Pmma (51) Triv. — NM — 380397

493 Rb(NbysCly1) Pmma (51) Triv. — NM — 412126

494 CsNbyClqq Pmma (51) Triv. — NM — 26076

495 Rb3I05 Prna (52) Triv. | — | NM — 14326

496 CuCly(H20)2 Pmna (53) SM — FM HQ 108T 1B80S 34239
497 (BrF2)(SbFg) Pecca (54) Triv. | — | NM — 0886

498 CaBi(OF(COs3)) Pcca (54) Triv. — NM — 157756

499 F2(OPOPO)F, Pcca (54) Triv. — NM — 248122

500 (CIF2)(NbFg) Pcca (54) Triv. — NM — 39501

501 (CIF3)(TaFg) Pecca (54) Triv. | — | NM — 39502

502 NbBrs Pbam (55) Triv. — — — 35410

503 (Mg(XeF2)2)(AsFg)2 Pbam (55) Triv. (b,s) NM — 281694

504 K5I2(AuO2) Pbam (55) Triv. (b,s) NM HQ 40376

505 Co(SO4)(N2Hy) Pcen (56) SM — FM — 261204

506 NasN2O3H2O Pbem (57) Triv. — NM — 10182

507 K(SCN) Pbem (57) Triv. | — | NM — 30203 28550 S00Ts
508 Ko (HgS2) Pbem (57) Triv. | (b) | NM HQ 74500

509 (NF4)(BFy4) Pbem (57) Triv. — NM — 165425

510 ((CH3)2Se)AICl3 Pbem (57) Triv. — NM — 250558

511 ((CH3)2Te)AICl3 Pbem (57) Triv. — NM — 250561

512 ((CHgs)2Te)AlBrs Pbem (57) Triv. — NM — 250562

513 K(N(CN)2) Pbem (57) Triv. — NM HQ 428975

514 K2Hg(BrO3)2(NO3)2 Pnnm (58) Triv. (b) NM — 24405

515 (Ag(NCH)2)(SbFg) Pnnm (58) Triv. — NM HQ 63287

516 ((CH3)NH3)2(SiFg) Pnnm (58) Triv. — NM — 110673

517 Ni(N(CN)2)2 Pnnm (58) Triv. (b) FM — 85617

518 Co(N(CN)2)2 Pnnm (58) SM (b) FM — 85619
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519 (N(CH3)4)(NO2) Pmmn (59) Triv. — NM — 150985
520 NaBszHg Pmmmn (59) Triv. — NM HQ 260964
521 T1((MoOCl3)2Cl3) Pmmn (59) Triv. (b,s) FM HQ 408775
522 Rb(I(ICN)2) Pmmn (59) | Triv. | — | NM HQ 35411
523 CsNaz(BO3) Pmmn (59) Triv. — NM HQ 67524
524 (NH4)(NOs3) Pmmmn (59) Triv. — NM — 2772 24013
525 CsNOg3 Pmmn (59) Triv. — NM — 16339 16340
526 Nag (TeOy4) Pben (60) Triv. (b,s) NM — 1108
527 S4Ny Pben (60) Triv. — NM — 51516
528 K2 (AlF3(S0y4)) Pben (60) Triv. (b) NM — 161272
529 Ba(PdCly) Pben (60) Triv. (b) NM HQ 411837
530 Nas WO, Fy Pben (60) Triv. (b) NM — 201173 673329
531 CaxF2(CO3) Pben (60) Triv. — NM — 100607 158901
532 CsaRegBrg Pbca (61) Triv. — NM — 26060
533 S(CN)2 Pbca (61) Triv. — — — 670398 14340 25520
534 Se(CN)q Pbca (61) Triv. — — — 670399 27441
535 B2Cly Pbca (61) Triv. — NM HQ 14213 31693
- 67663 67664 67665
536 ClO2 Pbca (61) Triv. — NM HQ 67666 180778
537 Na3(B3O5(0OH)2) Pnma (62) Triv. — NM — 1939
538 H3B30¢ Pnma (62) Triv. — NM — 16545
539 (HgCN)20 Pnma (62) Triv. — NM HQ 25708 28398 29037
540 NH4FH202 Pnma (62) Triv. — NM — 28552
541 K2 (S2CNCN) (H20) Pnma (62) | Triv. | — | NM — 36006
542 (HBO2) Pnma (62) Triv. — NM — 39129
543 RbLiO Pnma (62) Triv. — NM HQ 65170
544 Rb(SF5) Pnma (62) | Triv. | — | NM HQ 65221
- 85401 10289 10290
545 K(NOs3) Pnma (62) Triv. — NM HQ 28077 52376 71397
546 ((CH3)NH3)(NO3) Pnma (62) Triv. — NM — 110635
547 Na((CF3)S03)(H20) Pnma (62) Triv. — NM — 151032
548 (CH3)S(0)2NCly Pnma (62) Triv. — NM — 151036
549 CH3FO» Pnma (62) Triv. — NM HQ 170925
550 Ba3Cly (CO3) Pnma (62) Triv. — NM — 174065
551 LiGaClg Pnma (62) Triv. — NM — 202641
552 SrFo Pnma (62) Triv. — NM — 248433 262349
252023 252924 15194
15198 32100 34308
52152 56090 157992
157993 157994 157995
157996 157997 161817
166085 166086 166087
169890 169891 169892
169893 169894 169895
169896 169897 169898
169899 169900 169901
: 169902 169903 169904
553 CaCOs3 Pnma (62) Triv. — — — 169905 169906 169907
169909 169910 169911
169912 170225 190072
252901 252902 252903
252904 252905 252907
252908 252909 252910
252911 252912 252913
252914 252915 252916
252917 252918 252919
252020 252921 252922
27827 157301 157302
554 K2 (SnCl3)Cl(H20) Pnma (62) Triv. — NM — 290298
555 (TaCls)(SOCly) Pnma (62) Triv. — NM — 411518
556 Rb2(CO3) Pnma (62) Triv. — NM HQ 414122
- 15195 27293 56099
557 Sr(CO3) Pnma (62) Triv. — NM HQ 166088 202703
15196 26718 56100(%)
91888(K) 91889(K) 91890
91891 91892 91893
91894 91895 91896
558 Ba(CO3) Pnma (62) Triv. — NM HQ 158378(K) 158379(K) 158380(k)
158381(K) 158382(%) 158383
158384 158385 158386
158387 158388 166090(K)
166091 %) 190075
559 K(BFy4) Pnma (62) Triv. — NM HQ 9875 21081 22260
560 NH4SO3zF Pnma (62) Triv. — — — 16146
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16004 16917 31894
33730 33731 33732
33733 33734 33735
561 Ba(SO4) Pnma (62) Triv. — NM — HQ 44414 68308 76926
100623 154286 167519
180337 180338 180339
186426 190065 200112

16916 31896 44415

562 Pb(SO4) Pnma (62) Triv. — NM — HQ 75955 75956 92609
109432 154273 190064

563 Pb(BeFy4) Pnma (62) Triv. — NM — HQ 24568

564 In(BF4) Pnma (62) | Triv. | — | NM — HQ 50218

565 T1(BF4) Pnma (62) Triv. — NM — HQ 300222

566 Cs(NH2SOs3) Pnma (62) Triv. — NM — — 180845

567 Rb2POsF Pnma (62) Triv. — NM — HQ 172343 172344

568 CsyPO3F Pnma (62) Triv. — NM — HQ 172345 172346

569 KoPO3F Pnma (62) Triv. — NM — HQ 200441 15691

570 Rb(CN3Hy) Pnma (62) Triv. — NM — — 422591 425942
T9001 60523 60870

571 Cs(SCN) Pnma (62) Triv. — NM — — 60871 60872 GO8TS

60874 60875 60876
60877 60878 60879

572 Cs(SO2F) Pnma (62) | Triv. | — | NM — HQ 93070 D072 as0Td
573 (F5S)(CN) Pnma (62) Triv. — NM — — 413755 413756 413757
574 (H30)FSO3 Pnma (62) Triv. — NM — — 33866

575 K20sNCl5 Pnma (62) Triv. — NM — — 27560 28208

576 K2 (MoOCls) Pnma (62) SM — FM — — 28215

577 K2 (ReCl50) Pnma (62) Triv. — NM — — 68907

578 K2 (TcOCls) Pnma (62) Triv. — NM — — 188005

579 K2 (Ru(NO)Cls) Pnma (62) Triv. — NM — — 20436 20713(P) 72617
580 Li(ClOy4) Pnma (62) Triv. (b) NM — HQ 165579 413238
581 Mg, (BO3)F Pnma (62) Triv. (b) NM — HQ 28096

582 KoTaF7 Pnma (62) Triv. — NM — — 260876 260877
583 CsTeF5 Pnma (62) Triv. — NM — HQ 200252

584 Na(TeFs5) Pnma (62) Triv. — NM — HQ 202879

585 NaY(CO3)F2 Pnma (62) Triv. — NM — — 89258

38209(P) 56291(P) 72545(P)
92198(P) 97764(P) g9860(P)
153699(P) 154117(P) 155580(P)
155635(P) 159107 160776(P)
161479(P) 162282(P) 166815(P)
183874(P) 184652(P) 184862
586 LiFe(POy) Prma (62) | Triv. | — |AFM| — — 184505 (2) 185308 () 189057(0)

190771(P) 190772(P) 193797
193799(P) 193800(P) 194331(P)
200155(P) 241942(P) 246855(P)
246857(P) 260569(P) 260570(P)
260571(P) 260572(P) 290334(P)
290335(P) 200336 200339(P)
290718(P) 290719(P)

587 OsOFs5 Pnma (62) SM — FM — HQ 16872

588 K30Cl1 Pnma (62) Triv. (b,s) NM — HQ 78891

589 (NH,)(PO2F3) Pnma (62) Triv. | — | NM — — 16152

590 KPO2F> Pnma (62) Triv. — NM — HQ 26640

591 Rb(H2PO2) Pnma (62) Triv. — NM — HQ 59834 250131
592 S3(CN)2 Pnma (62) Triv. — NM — — 1084 25505
593 Se(SeCN); Pnma (62) | Triv. | — | NM — HQ 10072 24054 17033
594 SC(NHz) Pnma (62) | Triv. | — | NM — — 14334 BoTRs 09145
595 K2 (BiFs) Pnma (62) Triv. (b,s) NM — — 418777

596 CazCl>C3 Cmem (63) Triv. — NM — HQ 33818

597 BazWO5Cl2 Cmem (63) Triv. — NM — HQ 63518

598 Rbs(Re3Cly2) Cmem (63) Triv. — NM — — 63585

599 LiBF3(C204) Cmem (63) Triv. — NM — HQ 185384

600 Na(IO2F2) Cmem (63) Triv. (b) NM — HQ 260003

601 K2(SbFs) Cmem (63) Triv. — NM — — 24742 39630
602 K2 (TeOFy) Cmem (63) Triv. — NM — HQ 412955

603 Na(B(C204)2) Cmem (63) Triv. — NM — HQ 281622

604 Li(NOsg)(H20)s Cmem (63) | Triv. | — | NM — — 1185 28109 aato
605 RbCd(ZrF7) Cmem (63) Triv. (b,s) NM — HQ 245783

606 (Re(CO)5)I Cmem (63) Triv. — NM — — 71219
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607 Mn(CO)sI Cmem (63) Triv. — NM HQ 71878
608 (Te(CO)s)I Cmem (63) Triv. — NM HQ 85335
609 SrV(Si2O7) Cmem (63) SM (b) FM — 64766
610 Sr2(V2SigO14) Cmem (63) SM (b) FM HQ 83361
611 SroCuFg Cmece (64) SM (b) FM — 9926
612 NbP,Sg Cmce (64) Triv. — NM — 37326
613 Naz(W207) Cmce (64) Triv. (b) NM — 1883 24041(8) 290459
614 (Pt(NHs)4)(SnClg) C'mce (64) Triv. | — | NM — 74556
615 TagBrig Cmce (64) Triv. — NM — 402031
616 (Ni(H20)4)(C3sH2N303)2 Fmmm (69) Triv. — — — 66806
617 (Co(N5)2(H20)4)(H20)4 Fmmm (69) SM — — — 432489
618 Tal>Cly Immm (71) Triv. — NM HQ 69688
619 Cs(BrFy4) Immm (71) Triv. — NM HQ 426292
620 Nag(AlFg) Immm (71) Triv. — NM HQ 74210 74211
621 NaAl(OH)2(CO3) Imma (74) Triv. (b) NM HQ 100140
622 CrOFs3 P4, (76) SM (b,s) FM — 59123
623 C(HCO2)2 P4, (76) Triv. — — — 109620
624 (Ni(SC(NHz2)2)4Clz) 14 (79) Triv. — FM — 61122 61123
625 Nay (CO(POs3)2)(H20)2 P1 (81) Triv. | — | NM — 19
626 Ks(Nb(CN)g) 11 (82) Triv. | — | NM HQ 16458
627 CsCo(CO)q 14 (82) Triv. — NM HQ 31359 31360
173179 10354 51679
o2 LN, e | e | | o totorr 1esaer 1T
237203
629 Cu(XeF2)4(SbFg)2 14 (82) SM — FM HQ 249656
630 LizNa(NHaz)4 14 (82) Triv. — NM HQ 201147 201148
631 ResTes(TeBra)4Brg 14 (82) Triv. — NM HQ 78924
632 ((S4Re4)Clg(TeCla)4) 14 (82) Triv. — NM HQ 165333
633 ((TesReyq)Clg(TeClz)4) 14 (82) Triv. — NM HQ 165335
634 (PCly)(SbFg) P4/n (85) Triv. | — | NM HQ 71876
635 (Li(NH3)4)(C2)H P4/n (85) Triv. — NM — 425119
636 PCls P4/n (85) Triv. — NM — 26048 26661
637 Cs(AI(NHz2)4) P4/n (85) Triv. — NM HQ 2537 40169
638 (VO)(SO4) P4/n (85) SM (b) | AFM HQ 18307
639 MoO(POy) P4/n (85) SM (b) FM HQ 24894 36095
640 (PNCl2)4 P45 /n (86) Triv. — NM — 23897 33711
641 KSbyF13 14/m (87) Triv. — NM — 24740
642 Ba(VSi,Or) I4/m (87) Triv. | (b) | AFM HQ 78029
643 (N(CHg3)4)2(PtFg) I4/m (87) Triv. — NM — 151176
644 BayZrgCly7B I4/m (87) Triv. (b) NM HQ 203141
645 Csg(TagO19) I4/m (87) Triv. (b,s) NM — 411856
646 ((CH3)4N)2K(Mn(CN)g) I4/m (87) Triv. | — | FM — 107665
647 ((CH3)4N)2Rb(Co(CN)g) I4/m (87) Triv. — NM — 107666
648 ((CH3)4N)2 (KFe(CN)g) I14/m (87) SM — FM — 239245
649 Nay (IrOy4) I4/m (87) SM (b) FM HQ 67826
650 NayTiOSisO10 I4/m (87) Triv. | (b,s) | NM — 16899
651 XeF,IF5 I4/m (87) Triv. — NM HQ 26059
652 (XeOF4)(XeF2) I4/m (87) Triv. — — HQ 422062
653 BioFi2 I41/a (88) Triv. — NM — 412618
654 TIB(CN)4 I41/a (88) Triv. — NM HQ 414564
655 SO2F2 P412,2 (92) Triv. — NM HQ 62968
656 PbyCu(OH)4Cly Pamm (99) SM — | M HQ 81589
657 Cs2V30s P4bm (100) SM | (bs) | FM HQ OO AT AT
658 (H30)2V30s P4bm (100) SM FM — 421914
659 K2(VO)(V207) P4bm (100) SM (b,s) FM HQ 1925 245500
660 Rb2(VO)(V207) P4bm (100) SM (b,s) FM HQ 72285 79378 150326
661 (NH4)2V3Os P4bm (100) SM FM — 201900
662 Cs2V5043 I4mm (107) SM (b) FM HQ 849
663 KNa3(CuO32) I4mm (107) Triv. (b) NM HQ 47105
664 TasSgBrg I4mm (107) Triv. (b) NM HQ 171236
665 Cu(Fe(CN)5NO) I4mm (107) SM — FM HQ 414021
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666 (0s(NO)(NH3)4C1)Cl, I4mm (107) | Triv. | — | NM — 39306
667 K3(NO3) I4em (108) Triv. (b,s) NM — 37204
668 (NO)(CIFy) Idcm (108) | Triv. | — | NM HQ 50216
669 LioVO(SO4)2 I4cm (108) SM (b) — — 241829
670 (NH4)(ClO2) P42;m (113) Triv. — NM — 26511 59921
671 (PCly)(ICl2) P42ym (113) Triv. — NM — 26594
672 (S3N304)2S Pi2;m (113) | Triv. | (b) | NM — 49015
673 (NF4)(BF4) P42;m (113) Triv. — NM — 63311 68017
674 Li(ReO2Fy4) P42;m (113) Triv. (b) NM HQ 280011
15432 15433 16692
B 29364 29365 29366
675 CO(NHz)2 P42ym (113) Triv. — NM HQ 40049 43490 56901
100303 100304 100305
170090 280179
676 CioH16 PA2,c (114) | Triv. — NM — 5284
677 (NSF)4 P42;c (114) Triv. — NM — 15422 18202 71039
678 H;00gSe P42;c (114) Triv. — — — 404660
679 CsLial3 Pim2 (115) Triv. (b) NM — 245988
680 RbCuO I4m2 (119) Triv. — NM HQ 49758 188523
681 CsSbClF3 I42m (121) Triv. — NM HQ 28222 200296
682 (TcBr2)(P(CHs)3)a I42m (121) SM — FM — 166912
683 WClz(P(CH3)s)a I42m (121) Triv. — FM — 185488
684 MoClz (P(CHs)3)4 I42m (121) Triv. — M — 185489
685 Cs(NHy4)2Cr(02)4 I42m (121) SM — FM HQ 237787 261393
686 BaysNa(CuO4)(CO3)2 I42m (121) Triv. — NM HQ 66776 80606
687 K3(Cr(02)4) I42m (121) SM — FM HQ O e Te San36
688 Ks(VOy) Id2m (121) | Tviv. | — | NM — 1138
689 K3(MnOy) I42m (121) Triv. — AFM — 108935
690 K4(CO4) I42m (121) Triv. — NM — 245419 245420
691 Be(OH2)4(NO3)2 142d (122) Triv. | — | NM — 15858
692 K(HC(NO)2) I42d (122) Triv. — NM HQ 170586
~ 28154 54776 63494
693 (NH4)(H2POy) I42d (122) Triv. (b) NM HQ 63634 84114 174048
174049 174050 246299 (%)
_ 28155 66203 66204(5)
694 (NH,)(HAsO4) 142d (122) Triv. | (b) | NM HQ 66205(5) 66206(5) 174061 ()
200219
695 Co(B(CN)4)2(H20)2 I42d (122) SM — — — 260263
696 Rb(H2PO,) 142d (122) Triv. | (b) | NM HQ 60317
697 Nas (NiO2)S P4/mmm (123)| SM | (bs) | FM HQ 112072
698 Nags(CuO2)S P4/mmm (123) | Triv. (b,s) NM HQ 412977
699 (P(NHz)4)I P4/nbm (125) | Triv. | — | NM HQ 74814
700 ((NH3)4P)I P4/nbm (125) | TI — — HQ 400461
701 (P(NHz2)4)Br P4/nbm (125) | Triv. — FM HQ 410797
702 Cs3(SiFg)F P4/mbm (127) | Triv. — NM — 9588
703 Rb,CsSiF, P4/mbm (127) | Triv. | — | NM — 09592
704 CssTiF7 P4/mbm (127) | Triv. | — | NM — 09594
705 Cs3CrFr7 P4/mbm (127) | Triv. — FM — 9596
706 RbsCrF7 P4/mbm (127) | Triv. — FM — 9597
707 Css(MnFg)F P4/mbm (127) | SM — | M — 09598
708 Rbs(MnFg)F P4/mbm (127) | SM — | M — 9599
709 KsCl(ReFg) P4/mbm (127) | SM — | M — 80170
710 Pb2Cl2(CO3) P4/mbm (127) | Triv. — NM — 4240 29113 36241
711 Pb2Brz(CO3) P4/mbm (127) | Triv. — NM — 29114 250396
712 CsLi(Cr(CN)g) P4/mnc (128) | SM — | M — 804
713 NaxCl(B(OH)4) P4/nmm (129) | Triv. — NM — 32518
714 (N(CHg3)4)I P4/nmm (129) | Triv. — NM — 55080
715 Cs(ReFsg) P4/nmm (129) | Triv. — NM — 410829
716 KNaWO,F, P4/nmm (129) | Triv. | (b) | NM — 422700
717 KNaMoO2Fy P4/nmm (129) | Triv. (b) NM — 422707
2350 35487 35488
35489 35490 35491
718 BaFCl P4/nmm (129) | Triv. | — | NM — L e s
201515 201516 201517
201518 201519
719 (VO)(P2SiOg) P4 /nce (130) SM (b,s) FM — 628
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720 Mo (AlP20y) P4 /nce (130) SM (b,s) — — 67221
721 PtZn(CN)4 P45 /mem (132) | Triv. — NM HQ 169758
722 PdZn(CN)y P45 /mem (132) | Triv. — — HQ 169759
723 NiZn(CN)4 P45 /mem (132) | Triv. — — HQ 169760
724 Cs4K2Cu(SiOy)2 P45 /mnm (136)| SM (b,s) FM — 92493
725 LixPtFg P4y /mnm (136)| Triv. (b) NM HQ 248725 165216
726 K3NiO2 P4y /mnm (136)| SM (b) FM HQ 262579
727 Cs3NiO» P45 /mnm (136)| SM (b) — HQ 424578
728 Rb3NiOy P4y /mnm (136)| SM (b) FM HQ 424579
729 K2 (CuCly)(H20)4 P45 /mnm (136)| SM — FM — 15943 16052
730 (NH4)2(CuCly)(H20)2 P4y /mnm (136)| SM — FM — 23750 163014 420586
731 Rb>CuCly (H20)2 P4, /mnm (136)]| SM — | FM HQ 71867
732 (NH4)2(Cu(H20)2Brz)Bra P4y /mnm (136)| SM — FM — 88887 88888 88889
733 Liz (MoFg) P4y /mnm (136)| Triv. (b) FM HQ 74565
734 Liz (RhFg) P4y /mnm (136)| SM (b) FM HQ 95778 165211
735 Liz (PdFg) P4, /mnm (136)] Triv. | (b) | NM HQ 165212
736 Liz (CrFe) P4y /mnm (136)| Triv. (b) FM HQ 418676
737 Mg(ClO2)2(H20)6 P4y /nme (137) | Triv. — NM — 69587
738 (CsF)2(Brz2) I4/mmm (139) | Triv. — NM HQ 84021 84022
739 RbzNa(MnFg) I4/mmm (139) | Triv. | (b) | FM — 9708
740 Cs K (MnFg) I4/mmm (139) | Triv. — FM — 22110 91036 91197(P)
741 KyNaMnFg I4/mmm (139) | Triv. (b,s) FM — 61117
742 Cs3(O(ReCls)2) I4/mmm (139) SM — FM HQ 31
743 CsNi(CN)2Br I4/mmm (139) TI — — HQ 380468
744 CsNi(CN)2Cl I4/mmm (139) TI — — HQ 380469
745 RbNi(CN)2Br I4/mmm (139) TI — FM HQ 380470
746 RbNi(CN),Cl I4/mmm (139) TI — FM HQ 380471
747 K2 (0sO02Cly) I4/mmm (139) | Triv. — NM HQ 15454 36231
748 Cs2NiOg I4/mmm (139) | Triv. (b) AFM HQ 423923
749 KrFa I4/mmm (139) | Triv. — NM HQ 279623
750 Rb(BrFy4) I4/mem (140) | Triv. — NM HQ 65713 670019
751 Ba(C404) I4/mem (140) | Triv. — NM HQ 412830
752 Cs3(MnCls) I4/mem (140) SM (b) FM HQ 24
753 Cs3FeBrs I4/mem (140) SM (b) FM — 4065
14087(P) 15245(P) 16397(P)
754 Cs3(CoCly)Cl I4/mem (140) SM — FM HQ 16556 28533(b) 31032
280443(P)
755 Cs3NiCls I4/mem (140) | Triv. — FM HQ 59372
756 Cs3CoBrs I4/mem (140) SM (b) FM HQ 201135
757 SrCuFy I4/mem (140) SM (b) FM — 9927
758 CaCuFy I4/mem (140) SM (b) FM — 9928
759 SrPdFy4 I4/mem (140) | Triv. — NM — 108990
760 NaBrFy I4/mem (140) | Triv. (b) — — 431176
761 (Pd(NH3)4)(CrOy) I4;/amd (141) | Triv. | — | NM — 72997
762 Cr(H20)6F3(H20)3 R3 (146) SM — FM — 2379
763 Cl3(Co(CO)4)Sn R3 (146) Triv. — NM HQ 69685
764 KNi(POs3)s R3 (146) SM (b) | AFM HQ 91527
765 (Cs2(S04))(Te(OH)g) R3 (146) Triv. — — HQ 93016
766 LisVO4(H20)¢ R3 (146) Triv. — NM HQ 174238
767 (Mg(H20)6)(HPO3) R3 (146) Triv. — NM HQ 74520 74521
768 Cs2Na(Bi(SCN)g) P3 (147) Triv. | — — — 79503
769 LizPt(OH)g P3 (147) Triv. | — | NM HQ 251041
770 NayPt(OH)g P3 (147) Triv. — NM HQ 251042
771 Cs2Sn(OOH)g P3 (147) Triv. — NM HQ 260828
772 Cayo(PO4)sSe P3 (147) Triv. — NM — 410781
773 Ba10(PO4)6S P3 (147) Triv. — NM — 410785
774 Cd2(0s(CN)g) P3 (147) Triv. (b) — HQ 417821
775 Cdz(Ru(CN)g) P3 (147) Triv. (b) — HQ 417822
776 Te(OTeFs)6 R3 (148) Triv. | — | NM — 2174
Vi C2H30MgO15S2 R3 (148) Triv. — NM — 5391 169171
778 (Re(CO)3l3)2Re R3 (148) SM — FM HQ 15497
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779 (Co(NH3)6)(Os(SCN)g) R3 (148) SM — — — 92479
780 (N(CHg3)4)2(OsFg) R3 (148) Triv. — FM — 151185
781 (Cu(XeF2)6)(SbFg)2 R3 (148) SM — — — 416303
782 BazCo(B30¢)2 R3 (148) SM (b) AFM HQ 391014
783 Co(ClO4)2 R3 (148) SM (b) FM — 33288
784 Ni(ClO4)2 R3 (148) Triv. (b) FM — 33289
785 (Co(H20)g)(SiFg) R3 (148) SM — | M HQ 2000
786 Zn(TiFg)(H20)g R3 (148) Triv. — NM HQ 62375 202787
787 Co(SnFg)(H20)6 R3 (148) SM — FM HQ 75984
788 Mn(TiFg)(H20)¢ R3 (148) SM — AFM HQ 202786
789 (Co(NH3)6)(Cr(CN)g) R3 (148) SM — FM — 805 806
790 (Co(NH3)6)(Mn(CN)g) R3 (148) Triv. — — — 260055
791 (Co(NH3)6)(Fe(CN)g) R3 (148) SM — FM — 411630 421507
792 KoSrNbgClig R3 (148) Triv. — — HQ 280933
793 Cs2Pb(NbCl3)g R3 (148) Triv. | — | NM HQ 400544
794 (HSiO1.5)s R3 (148) Triv. (b,s) NM HQ 27154 75244
795 K(Os(NHs3)6)(ClO4)2Cla R3 (148) SM — FM — 87619
796 K(Cr(NHs3)6)(ClO4)2Cly R3 (148) SM — FM — 87621
797 Rb(Ru(NH3)g)(Cl04)2Cls R3 (148) SM — FM — 280492 280493
798 Cs(Ru(NH3)g)(ClO4)2Cls R3 (148) SM — FM — 280495
799 Cs(Cr(NHz3)6)(ClO4)2Cls R3 (148) SM — FM — 280497
800 Cs(Cr(NH3z)6)(ClOy4)2Brs R3 (148) SM — FM — 280499
801 CsReFg R3 (148) SM — FM HQ 201511
802 Ba(IrFg) R3 (148) SM — — HQ 240981
803 Lig(IrOg) R3 (148) SM — FM HQ 61217
804 CdCrFg R3 (148) Triv. (b) FM — 10346
805 NiSnFg R3 (148) SM (b,s) FM — 25015
806 CuSnFg R3 (148) SM (b,s) FM — 25016
807 CaPtFg R3 (148) Triv. | (b,s) | NM — 37443
808 ZnPtFg R3 (148) Triv. (b,s) NM — 37444
809 Cd(PtFg) R3 (148) Triv. | (b,s) | NM — 37445 78906
810 NiPtFg R3 (148) SM (b,s) FM — 37448 78905
811 PdPtFg R3 (148) SM (b,s) FM — 64661
812 Li(IrFg) R3 (148) Triv. (b,s) FM HQ 95777 165207
813 Li(OsFg) R3 (148) SM (b,s) FM HQ 165206 165213 165214
814 Li(PtFg) R3 (148) SM (b,s) FM HQ 165208
815 Ca(SiFg) R3 (148) Triv. — — HQ 183914
816 Na(AsFg) R3 (148) Triv. — NM HQ 184562 184563
817 NayMg(COs3)2 R3 (148) Triv. (b) NM HQ 9518 100482
818 AgGez(POy)s R3 (148) Triv. (b) — — 425869
819 NasPt(I103)6 R3 (148) Triv. (b) — — 291621
820 K2Pt(I03)6 R3 (148) Triv. (b) — — 291622
821 RbaPt(I03)6 R3 (148) Triv. — — — 291623
822 Cs2Pt(103)6 R3 (148) Triv. — — — 291624
823 KCo(Au(CN)2)3 P312 (149) SM (k*,b) | FM HQ 201056
824 K(Ni(Au(CN)2)3) P312 (149) SM (k*,b) | FM — 249724
825 KMn(Ag(CN)2)3 P312 (149) SM | (k*,b) | FM HQ S any 02008 2one
826 BaCa(COg3)2 P321 (150) Triv. — NM HQ 100477
827 CaClz(H20)¢ P321 (150) Triv. — NM — 1140 59142
828 CaBra(H20)g P321 (150) | Triv. | — — — 1141
829 SrCly (H20)6 P321 (150) Triv. — — HQ 48110 59143
830 K2(S206) P321 (150) Triv. — NM HQ 16661 36154(P) 82843
831 CaMg3(CO3)4 R32 (155) Triv. (b) NM HQ 201729
832 Sr(AlzB20r) R32 (155) Triv. | (b) — HQ 89423
833 NaK(TeO3)(Hz0)s3 P3lc (159) | Triv. | — | NM HQ 24781
834 KLi(SO4) P31c (159) Triv. (b) NM — 62981 71365
835 Ca3(8i04)0 R3m (160) Triv. | (k*,b) | NM HQ 22501 24625
836 (V(H20)3F5) R3m (160) SM — | AFM HQ 60571
837 (N(CH3)3)(BHs) R3m (160) Triv. — — HQ 249799
838 (Cl2B)3B(CO) R3m (160) Triv. — NM HQ 280617
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839 Ba(COs3) R3m (160) Triv. — NM — HQ 158389 158390
840 Rb4(COy4) R3m (160) Triv. — NM — — 245430
841 (NH3O0H)3FeFg R3c (161) SM — | Fm — — 424249
842 (CH2)303 R3c (161) Triv. — NM — HQ 151224 151343
843 Cag(CgNgOg) R3c (161) Triv. — NM — — 428357
844 LiCaNiFg P31c (163) SM (b,s) FM — — 32732
845 LiSrNiFg P31c (163) SM (b,s) FM — — 32733
846 LiCaCrFg P31c (163) SM () | FM — — 73085
847 Nag(CrClg) P31c (163) SM (b) FM — HQ 62035
848 Hg(B(CN)4)2 P3ml (164) Triv. (b) — — HQ 412297
849 Cs2Na(TiFg) P3m1 (164) SM (b,s) FM — HQ 67160
850 (Hg(H20)6)(Cl04)2 P3ml (164) | Triv. | — | NM — HQ 1640
851 (Co(H20)6)(BrOy4)2 P3ml (164) SM — AFM — HQ 73397
852 K2 (ReFg) P3m1 (164) SM | (k") | FM — HQ 1528
853 K,PtFg P3m1 (164) Triv. — NM — — 16892 87360(K)
854 Cs2PtFg P3m1 (164) Triv. — NM — HQ 35107
855 RboPtFg P3ml (164) | Triv. | (k') | NM — HQ 35108
856 K2 (IrFg) P3ml (164) SM (k™) FM — HQ 95779
857 Csa(TcFg) P3m1 (164) SM — FM — HQ 425912
858 K2 (TcFg) P3m1 (164) SM (k™) FM — HQ 425914
859 Nag (TcFg) P3m1 (164) SM — FM — HQ 425915
860 Rba(TcFg) P3m1 (164) SM (k*) — — HQ 425918
861 K2(S03) P3m1 (164) Triv. — NM — HQ 60762
862 NaKs(PO3F), P3ml (164) | Triv. | — | — — HQ 1004
863 BaNayCo(VOy4)2 P3m1 (164) SM | (k*b) | — — — 429826
864 Rbs (IrFg) P3ml (164) SM (k™) FM — HQ 240955
865 Csz(IrFg) P3m1 (164) SM — FM — HQ 240956
866 0s(S2Cly2) R3m (166) Triv. — FM — HQ 74680
867 K4Xe3012 R3m (166) Triv. | (k*,b) | — — — 253443
868 CsaNa(FeFg) R3m (166) TI — FM — — 9003(P:8) 16255
869 CsaNaMnFg R3m (166) Triv. (b,s) FM — HQ 37006
870 Cs2Na(NiFg) R3m (166) TI | (bs) | — — — 42152
871 CszNa(TiFg) R3m (166) Triv. | (b,s) FM — — 42153
872 Cs2K(Li(FeFg)2) R3m (166) TI | (bs) | FM — HQ 78928
873 PbPtFg R3m (166) Triv. — NM — — 4057
874 Ba(RhFg) R3m (166) SM — | FMm — — 6038
875 BaCrFg R3m (166) SM — FM — — 10341
876 SrCrFg R3m (166) SM — FM — — 10342
877 Sr(RhFg) R3m (166) SM — FM — — 42158
878 K(AuFs) R3m (166) Triv. — — — HQ 415874
879 K2>Mg(CO3)2 R3m (166) Triv. (b) NM — HQ 31205
880 K(Cr(NH3)g)(Cl04)2Cls R3m (166) SM | — | FM — — 87620
881 K(Ru(NH3z)6)(ClO4)2Cl2 R3m (166) SM — FM — — 280489 280490
882 [eH) R3m (166) Triv. | — | FM scr HQ 15538 aeaa0 17934
883 Re3Clg R3m (166) Triv. (k*) NM — HQ 14209
884 ReCls R3m (166) Triv. — NM — HQ 62222
885 Rb(C(CN)3) R3c (167) Triv. — — — HQ 428450
886 Cs(C(CN)3) R3c (167) Triv. — — — HQ 428451
887 ((H20)6Cr)Cls R3c (167) SM FM — — 66000
888 (Bis)(GaCly)s R3c (167) Triv. | (bs) | NM — — s1465
889 Bis(AICly)3 R3c (167) Triv. (b,s) NM — — 201993 420082
890 Sr3(BO3)2 R3c (167) Triv. NM — HQ 93395
891 K3(Cr(OH)g) R3c (167) SM — | AFM — — 62653
892 Rb3(Cr(OH)g) R3c (167) SM — | Fm — — 72315
893 InSr3(NiOg) R3c (167) SM (b,s) | AFM — HQ 81660
894 K3NaMnClg R3c (167) SM (b,s) FM — HQ 290109
895 RbCl,0 R3c (167) Triv. (b) NM — HQ 405193
896 CsgCl,O R3c (167) Triv. (b,s) NM — HQ 411634
897 RbgBrsO R3c (167) Triv. — NM — HQ 411955
898 Rb3B3Og R3c (167) Triv. — NM — HQ 59826
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899 Cs(BO2) R3c (167) Triv. — NM HQ 74888
900 Rbs(B3Ss) R3c (167) Triv. — NM HQ 79615
901 KsF(CO3) R3c (167) Triv. | (bs) | NM HQ 66028
902 Rb3F(CO3) R3c (167) Triv. | (b,s) | NM HQ 66029
903 K3 (AuSes) R3c (167) Triv. — NM HQ 402000
904 K3SbS3(Sb203)3 P63 (173) Triv. (b,s) NM — 4215
905 NaPO3NH3 P63 (173) Triv. — NM — 16608
906 PS(N(CH3)NHa)3 P63 (173) Triv. | — | NM — 189680
907 (Sn(H20)3)(Cl0y4)2 P63 (173) Triv. — NM — 237716 253553
908 Sn(SnCl)(W3Cly3) P63 (173) Triv. — NM — 421915
909 Al(I03)3 P63 (173) Triv. (b,s) NM HQ 152758
9508(5) 14344 14377(5)
35472 35473 35474
35475(5) 35476 40358
910 Li(I03) P63 (173) Triv. (b) NM — 40359 40360 40361
40362(8) 40363 40364
40365 46025 46026
46027(5) 80025(%) 80026(5)
20851 33251 36038
o KLi(804) P6s (178) | Triv. | (b) | NM HQ 71364 58827 B82S
280391
912 LiNa(CO3) P6 (174) Triv. (b) NM — 80459 89650 89651
913 TcOF4 P63/m (176) SM — FM — 16143
914 B(OTeFs)s P63/m (176) | Triv. | — | NM — 27200
915 TICu(OH)(CO3) P63/m (176) | SM | (k,b) | FM — 74875
916 Na(WgNClyg) P63/m (176) Triv. (b) — — 414409
917 Sr5(P0O4)3Cl P63/m (176) | Triv. — NM — 2089 80081 0085
918 Sr10(PO4)6F2 P63/m (176) Triv. (b) NM — 163792
919 Cas(PO4)3Cl P63/m (176) Triv. — NM — 184824 184825 670545
920 B(OCH3)s P63/m (176) Triv. — NM — 245045
921 BaZn(CO3)F2 P63/m (176) Triv. (b) NM HQ 95739
922 Fe2(CO)g P63/m (176) Triv. (b) NM — 6010 31030
923 SiO2 P622 (177) Triv. (b,s) NM — 170519 170520 170522
924 CsLi(NHa)o P65,22 (180) | Triv. | — | NM HQ 62654
925 Bas(ReO5)3Cl P63cm (185) Triv. — NM — 73928
926 LigCoOg P63cm (185) SM (b,s) FM — 21026
927 BiCo3(CO)g P63mc (186) Triv. — — — 62542 66163
928 (NH4)(In(HPO3)2) P63mc (186) Triv. | (k*,b) | — — 188660
929 ((CH3)4P)(FeCly) P63mc (186) SM (k™) FM — 194586
930 Cl4H12N303Re P63mc (186) Triv. (k™) — — 419767
931 (NH4)2(SiFg) P63mc (186) Triv. — NM — 280755
932 (NH4)2(MnFg) P63mc (186) SM — FM — 406381
933 Rbo(MnFg) P63mc (186) SM — — — 25578
934 Ko (MnFg) P63mc (186) SM — FM HQ 60417 61275 76273
935 Li(Cl04)(H20)3 P63mc (186) Triv. — NM HQ 1322’717315’1332513?54
936 SrKF(CO3) P6m?2 (187) Triv. — NM HQ 262231
937 SrRbF(CO3) P6m2 (187) Triv. — NM HQ 262233
938 KCo(POs3)s P6c2 (188) SM (b) AFM HQ 193216
939 KZn(BeFs3)3 P6c2 (188) Triv. (b) NM HQ 18022
940 RbMgCO3F P62m (189) Triv. (b) NM HQ 238611 670338(%)
941 CaRbF(CO3) P62m (189) Triv. — NM HQ 262232
942 CaCsF(CO3) P62m (189) Triv. — — HQ 262234
943 Ko (HfFg) P62m (189) Triv. — NM — 47246
944 N2Os P63 /mmec (194) | Triv. — NM — 30638
945 N2Os5 P63 /mmec (194) SM — NM — 30639
946 Kg(BiClg)Cly (HsFy) P63/mme (194) | Triv. | (k) | NM — 68226
947 K4(03(103)2) P63 /mmec (194) | Triv. (b,s) NM — 25694
948 (K2(SiFg))(K(NO3)) P63 /mmec (194) | Triv. NM HQ 159390 417735
949 Cs(NiF3) P63/mmec (194) | SM (b,s) FM — 15092 61278
950 Cs2NigFg P63/mmec (194) | SM (b,s) FM — 410394
951 Rbs((OsBrs)2Brs) P63 /mmec (194) | Triv. (k™) NM — 56896
952 He P63/mmec (194) | Triv. — NM — 45426 AA894 14596
953 K2(CO3) P63 /mmec (194) | Triv. — NM — 52535
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81004 81005 81006
81007 81008 81009

954 Na(CO3) P63/mme (194) | Triv. | — | NM — 51007 81008 81009
81013
955 Cs3(Mo20O7)Br P63 /mmec (194) | Triv. — — HQ 260595
956 PFs P63 /mme (194) | Triv. | (k%) | NM — 62554
957 AsFs P63/mme (194) | Triv. | (k%) | NM — 65477
958 K2Pb(Cu(NO2)g) F23 (196) SM — FM — 36135
959 Bi;2MnO2q 123 (197) SM (b) FM — 75079
960 BizsMns O 123 (197) SM () | FM — 75390
961 Ba(NO3)» P2,3 (198) Triv. — — — 34902
962 CsXeF7 P23 (198) Triv. — NM — 404986
963 NHj3 P2,3 (198) Triv. — NM — 038341 29331 84461
1117 1301 16714
22395 26684 28830
964 Na(ClO3) P23 (198) Triv. — NM — 31121 31167 31168
80337 80338 80339
80340 80341
965 Na(BrOs3) P2,3 (198) | Triv. | — | NM HQ 30§§§?ﬁ§)3??2264if§i?b>
966 T1(Co(CO)4) P2,3 (198) Triv. — NM — 6011 31361 31362
967 T1(Fe(CO)3(NO)) P2,3 (198) Triv. | — | NM — 66317
968 K2Pb(Ni(NO2)) Fm3 (202) SM — | M HQ 1037
969 Cs2PbCu(NO2)g Fm3 (202) SM — FM HQ 2381 56254
970 K2Pb(Cu(NO2)g) Fm3 (202) SM — FM HQ 16127 26228 26749
971 K2Ca(Ni(NO2)g) Fm3 (202) SM — FM — 26748
972 N20s Im3 (200) | Trv. | — | NM = 53517 30017 201110
973 CaCu3zGesO12 Im3 (204) SM (k,b) FM — 1303 184279
974 CaCus(SnsO12) Im3 (204) SM (k,b) | FM HQ 162100 184281
975 SrCus(SnsO12) Im3 (204) SM (k,b) | FM HQ 162101
976 PbCu3(SnsO12) Im3 (204) SM (k,b) | FM HQ 162102
977 Cs(NO3) Pa3 (205) Triv. — NM — 35555
978 (IF¢)(AsFe) Pa3 (205) Triv. — NM — 249129
979 N Pa3 (205) Triv. — NM — 426956
980 Ny Pa3 (205) Triv. — NM — 15472 26482 28179
981 NaO» Pa3 (205) SM — FM — 26582 87178
982 Ba(NO3)2 Pa3 (205) Triv. — NM — 35@%"’55331%%29;1594
983 (O2)(SbF¢) Ia3 (206) SM — FM — 78849
984 K(SbFg) Ia3 (206) Triv. — NM — 76422 76653
985 LizNiGesOs P4332 (212) SM | (k*,b) | FM — 68339
986 Cs3(MosO04)(PO4)s3 Pi3m (215) | Triv. | (k,b) | FM HQ 62225
987 K4(COy4) P43m (215) Triv. — NM — 245417
988 Rb4(COy4) P43m (215) Triv. — NM — 245429
989 LiCo(CO)4 P43m (215) | Triv. | — | NM HQ 30854
990 Ag(B(CN)y) P43m (215) Triv. — NM HQ 411179
991 Ba(SO4) F43m (216) Triv. | (k*,p*)| NM — 23743 62368
992 SrS0y Fi3m (216) | Triv. | (k*,p")| NM — 23744
993 K(Cl0y) Fi3m (216) | Triv. | (k*,p")| NM — 33562
994 T1(ClO4) F43m (216) Triv. | (k*,p*)| NM — 33564
995 Cs(ClOy) F43m (216) Triv. | (k*,p*)| NM — 33566
996 Na(ClOy) Fi3m (216) | Triv. | (k*,p")| NM — 33567
997 Ag(ClOy) Fi3m (216) | Triv. | (k*,p")| NM — 33568
998 CsFe(H20)6POy4 Fi3m (216) | Triv. | — | FM HQ 172377
999 Cs(Mg(H20)6)(AsOy4) F43m (216) Triv. — NM HQ 260150
1000 Cs(Mg(H20)6)(PO4) F43m (216) Triv. — NM HQ 281563
1001 CsNi(Cr(CN)g) Fi3m (216) SM — — — 56603
1002 KI F43m (216) Triv. — — — 674991
1003 NaF F43m (216) Triv. — — — 674994
1004 RbI F43m (216) Triv. — — — 674999
1005 (Zn(NHs)4)(ClO4)2 Fi3m (216) | Triv. | — | NM HQ 74790
1006 (Zn(NH3)4)(MnOy)2 F43m (216) Triv. — NM — 162384
1007 (Ru(CO)3)4Ses I143m (217) Triv. — NM — 92913
1008 (Li(NH3)4)3(AsSeq) I43m (217) Triv. (k) NM — 409539
1009 K5 (BiO3) I43m (217) | Triv. | (b) | NM HQ 407203
1010 Cag(Al12024)S2 I143m (217) Triv. | (b,s) | NM HQ 67589
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1011 Srs(Al12024)S2 I43m (217) | Triv. | (b,s) | NM HQ 67590
1012 Srg(AlO2)12Tes I43m (217) Triv. (b,s) NM HQ 82609
1013 Nag(AlgGegO24)I2 P43n (218) Triv. (b,s) NM — 65666 85349
1014 Nag(AlgSigO24)I2 P43n (218) Triv. (b,s) NM — 68960 71434
1015 LigBra(BegPsO24) P43n (218) Triv. | (b,s) | NM — 80472
1016 Lig(GaSiO4)sBra P43n (218) Triv. (b,s) NM — 87988
1017 Lig(GaSiOy4)sl2 P43n (218) Triv. (b,s) NM — 87989
1018 Lis(AlGeOy4)gBra Pi3n (218) | Triv. | (b) | NM — 87991
1019 Lig(AlGeOu4)sla P43n (218) Triv. (b) NM — 87992
1020 Mg;(B7013Cl) F43c (219) Triv. | (k,b) | NM — 30351(%) 30615
1021 (Si5Cly2)(SiCly) Fi3c (219) Triv. | — | NM — 2767
1022 YFs Pm3m (221) | Triv. | (k) | NM — 15961
1023 LaF3 Fm3m (225) Triv. — NM — 164054 167556
1024 CszLi(Fe(CN)g) Fm3m (225) SM — FM HQ o e,
1025 CsyLi(Cr(CN)g) Fm3m (225) SM — FM — 6085 68068
1026 CsaMgFe(CN)g Fm3m (225) Triv. — NM — 6086
1027 Cs,Lilr(CN)g Fm3m (225) | Triv. | — | NM — 0032
1028 Cs2LiMn(CN)g Fm3m (225) Triv. — FM HQ 10180 68067
1029 Cs2Li(Co(CN)g) Fm3m (225) | Triv. — NM HQ 10181 25204 60558
1030 MnCsz (Fe(CN)g) Fm3m (225) SM — FM HQ 151695
1031 CdCsz(Fe(CN)g) Fm3m (225) Triv. — NM HQ 151696
1032 NiCsz(Fe(CN)g) Fm3m (225) SM — FM HQ 151706
1033 Cs2Co(Fe(CN)g) Fm3m (225) SM — — HQ 416443
1034 RbsNaFeFg Fm3m (225) SM (b) FM — 4030(:5) 40066(%:5) 42146
1035 Cs2KMoFg Fm3m (225) SM (b) FM — 4053
1036 Csy K(RhFg) Fm3m (225) | Triv. NM — 4056
1037 KsMoFg Fm3m (225) | SM () | FM HQ 4403
1038 Cs2K(TiFg) Fm3m (225) SM — FM — 6035 67146
1039 Csy T1(FeFg) Fm3m (225) SM — FM — 6036
1040 Cs2K(CoFg) Fm3m (225) Triv. — NM — 6037
1041 Cs,K(NiFg) Fm3m (225) | SM — | M — 6039
1042 RbyK(FeFg) Fm3m (225) SM — FM — 9001 40967 42145
1043 Cs2NaBiFg Fm3m (225) Triv. |(k*,b,s)| NM — 9382
1044 RbaNaBiFg Fm3m (225) Triv. |(k*,b,s)| NM — 9386
1045 Cs2KCrFg Fm3m (225) SM — FM — 9705
1046 RbaNaCrFg Fm3m (225) SM | (k",b,s)| FM — 9706
1047 Rb2K(CrFg) Fm3m (225) SM (b) FM — 9707
1048 Csa TIMoFg Fm3m (225) SM (b) FM — 15772
1049 KRbsMoFg Fm3m (225) | SM () | FM — 15773
1050 K>NaMoFg Fm3m (225) SM | (k",b,s)| FM — 15777
1051 Cs2K(AgFg) Fm3m (225) SM |(k*,b,s)| FM — 16783
1052 K2NaCrFg Fm3m (225) SM | (k*,b,s)| FM — 22199 40965
1053 KoNa(FeFg) Fm3m (225) SM | (k*,b,s)| FM — 22200 61277
1054 RbKRhFg Fm3m (225) | Triv. | (b) | NM — 27339
1055 RbzNaRhFg Fm3m (225) Triv. |(k*,b,s)| NM — 27341
1056 KzNaRhFg Fm3m (225) Triv. |(k*,b,s)| NM — 27342
1057 Cs2TIVFg Fm3m (225) SM — FM — 27343
1058 Cs2KVFg Fm3m (225) SM — FM — 27344
1059 Rb2KVFg Fm3m (225) SM (b) FM — 27345
1060 CsaNaMnFg Fm3m (225) Triv. (b) FM — 37005
1061 RboK(TiFg) Fm3m (225) SM (b) FM — 42142 67147
1062 RbaNa(TiFg) Fm3m (225) SM | (k",b,s)| FM — 42143
1063 Cs2K(FeFg) Fm3m (225) | SM — | M — 42144
1064 Rb2K(NiFg) Fm3m (225) SM (b) FM — 42149
1065 Tl (TiFg) Fm3m (225) | SM |(k*,bs)| FM — 42154
1066 Cs2K(CuFs) Fm3m (225) SM — FM HQ 59102
1067 CsyNaFeFg Fm3m (225) SM (b) FM HQ 65503
1068 Cso KMnFg Fm3m (225) Triv. — FM HQ 91037
1069 K,NaVFg Fm3m (225) | SM |(k*,bs)| FM — 186883
1070 (NH4)2Na(CrFg) Fm3m (225) SM (k™) FM — 418735
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1071 (NHy4)2Na(FeFg) Fm3m (225) SM (k™) FM — HQ 418736

1072 Rb2CoFg Fm3m (225) SM — FM — — 9701

1073 CsyCoFg Fm3m (225) SM — FM — — 9702

1074 Rbo(MnFg) Fm3m (225) SM — FM — — 25579 47207 202536

1075 CsySiFg Fm3m (225) Triv. — NM — — 26871 38548

1076 Rb>(PdFg) Fm3m (225) Triv. — NM — — 28675

1077 Rb, (CrFg) Fm3m (225) | SM — | M — — 20006

1078 Csz(CrFg) Fm3m (225) SM — FM — — 29007

1079 K SiFs Fm3m (225) | Triv. | — | NM — HQ 20407 38505 04763

1080 Csz(GeFg) Fm3m (225) Triv. — NM — — 35547

1081 Rb2 (SiFg) Fm3m (225) Triv. — NM — — 38547

1082 Csz(MnFg) Fm3m (225) SM — FM — — 47201 76272

1083 Ko (MnFg) Fm3m (225) | SM | (k*) | FM — — 47213

1084 Rb2(GeFg) Fm3m (225) Triv. — NM — HQ 68982

1085 Csz (IrClg) Fm3m (225) SM (k™) FM — HQ 69142

1086 Csz (PtFg) Fm3m (225) Triv. — NM — HQ 78955

1087 SroOsHg Fm3m (225) Triv. (k™) NM — — 638409

1088 NagMnClg Fm3m (225) | SM | (k,b) | FM — HQ 1845

1089 LigFeClg Fm3m (225) | Triv. | (kb) | FM — HQ 73217

1090 LigVClg Fm3m (225) SM (k,b) FM — — 100834

1091 NagO(SO0y4)2 Fm3m (225) Triv. (k™) NM — HQ 411442

- 52241 53824 64686

1092 KF Fm3m (225) Triv. — NM — — 671925 673325 673985
674974

1093 CsCl Fm3m (225) Triv. — NM — — 52274 61515 674969

1094 RbF Fm3m (225) Triv. — NM — — 53828 673989 674982

1095 Na(MoFg) Fm3m (225) SM — FM — — 27484 31033

1096 Na(PFg) Fm3m (225) | Triv. — NM — HQ 90615

1097 Na(AsFg) Fm3m (225) Triv. — NM — HQ 184564 184565

1098 Si0, Fd3m (227) | Triv. | (bs) | NM [ — — |, logre ssssatr) st

1099 K2Cd(CN)y Fd3m (227) Triv. | (k,p,b) | NM — — 23994 168524

1100 Mg,Nag(COg3)4Bra Fd3m (227) Triv. | (k,p) | NM — — 27791

1101 NbgF15 Im3m (229) SM (b,s) NM — — 25769 415950

1102 SFg Im3m (229) Triv. — NM — HQ 63362 252619 252620

3. Best flat bands near or at the Fermi level

Among the 2,379 curated flat-band materials given in Table XII of non-atomic flat-band materials, we present in
this subsection the 345 best candidates (corresponding to 949 ICSD entries). They have been selected with their
experimental relevance in mind: we have targeted materials where flat bands are located at or close to the Fermi
level, without any gating/doping. For that purpose, we have applied the following two criteria:

1. The highest occupied band or the lowest unoccupied band near the Fermi level is classified as a flat band
according to the definition given in Appendix C2a.

2. The highest occupied or lowest unoccupied flat band is perfectly flat, i.e., almost dispersionless, along at least
one high-symmetry line of the BZ. Note that we did not apply here any bandwidth threshold.

The band structure and projected density of states of each of these 345 best candidates are given in
Figs. 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51,
52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70 and 71. In Fig. 27, we detail the information
provided for each material. Note that the materials KAg[CN], [ICSD 30275, SG 163 (P31c)], PbySb,0; [ICSD 27120,
SG 227 (Fd3m)], RbyCaH, [ICSD 65196, SG 139 (I4/mmm)], CapNCI1 [ICSD 62555, SG 166 (R3m)] and WO3 [ICSD
108651, SG 221 (Pm3m)] have been used as prototypical cases with line-graph or bipartite sublattice in the main
text. The five materials and CaNiz [ICSD 54474, SG 191 (P6/mmm)] appearing in this list of best candidates are
discussed in details in Appendix F, focusing on the origin of their flat bands. As pointed out in Appendix H 1, some
candidates presented here have been reported theoretically or experimentally to host flat bands near the Fermi level:
Co3Sn,S, [ICSD 624867, SG 166 (R3m)]8%96:97 " SroFeMoOg [ICSD 181752, SG 225 (Fm3m)]** and PdsPb [ICSD
42600, SG 221 (Pm3m)]%3.
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Compounds with the same crystal structure and varying chemical composition can have remarkably similar band
structures. In the following subsections, we briefly describe structural and composition requirements for the 8 most
prominent groups of these 122 unique materials (including 323 ICSDs) among the list of best compounds.

a. Heusler-AlCusMn

Heusler compounds are a class of intermetallic crystals with generic chemical formula X5YZ, which crystallize in
the cubic space group SG 225 (Fm3m). X and Y are transition metals and Z is a main-group element. In some
cases, Y can be an alkaline earth element. Atoms of X, Y, and Z elements occupy 8¢, 4a, and 4b Wyckoff positions,
respectively. They are known for easily-tunable band gaps, diverse magnetic properties, such as magneto-optical,
magnetocaloric, and magneto-structural characteristics, half-metallic ferromagnetism, and flat bands®®°?. Moreover,
Heusler compounds with electron counts near 27 electrons are superconductive®®!00-103 e refer the reader to the
review Ref.”® for a detailed discussion about Heusler compounds.

The list of best compounds contains 35 unique materials (corresponding to 100 ICSD entries) that are Heusler
compounds. These materials are given in Table XIV.

Table XIV: List of best compounds belonging to the family of Heusler-AlCusMn compounds. The first column is the chemical
formula, the second column is the representative ICSD used for the band structure and projected DOS plots. The third column
is the space group, the fourth column is the link to figure showing the corresponding band structure and projected DOS. The
last two columns provide the magnetic and superconducting properties, following the same notations than Table. XII.

chem. formula| ICSD space group figure |magn. Czigitt.

LiCo2Ge | 25324 |SG 225 (F'm3m)) |Fig. 64| NM —
CoFexGe | 52954 |SG 225 (Fm3m))|Fig. 64| FM —
Co2ZnGe | 52994 |SG 225 (F'm3m))|Fig. 64| FM —
CooTiSi 53080 |SG 225 (Fm3m)) |Fig. 64| FM —
Co2VSi 53086 |SG 225 (F'm3m))|Fig. 64| FM —
FeRu»Si 53525 |SG 225 (Fm3m)) |Fig. 67| FM —
FeoVSi 53555 |SG 225 (Fm3m)) |Fig. 64| FM —
ZrNizIn 54546 |SG 225 (Fm3m))|Fig. 64| NM —
HfNizIn 54595 |SG 225 (Fm3m))|Fig. 65| NM —
AlCrFes | 57654 |SG 225 (Fm3m))|Fig. 65| FM —

AlFes 57793 |SG 225 (Fm3m)) |Fig. 65| FM —
AlFesMo | 57807 |SG 225 (Fm3m))|Fig. 65| FM —
MnsSi 76227 |SG 225 (Fm3m)) |Fig. 65| FM SC

Fm3m
Fm3m

CoFezGa  [102385|SG 225
Co2HfGa |102433|SG 225
CooHfSn |102483|SG 225 (Fm3m))|Fig. 63| FM —
Co2SnTi |102682|SG 225 (Fm3m)) |Fig. 63| FM —

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )) |Fig. 63| FM —
( )
(Fnin)

Co2SnZr |102687|SG 225 (Fm3m)) |Fig. 63| FM —

( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )
( )

Fig. 65| FM | —

CrFesGa [102755|SG 225 (Fm3m))|Fig. 65| FM —
CuzMnlIn |102996|SG 225 (Fm3m)) |Fig. 63| FM —
FeoGaV 103473 |SG 225 (Fm3m)) |Fig. 67| NM —
FeoSnTi  [103641|SG 225 (Fm3m))|Fig. 65| NM —
FeaSnV 103644 |SG 225 (Fm3m)) |Fig. 66| FM —
MnNizSn |104926 |SG 225 (Fm3m)) |Fig. 66| FM —
NiRhoSn |105327|SG 225 (Fm3m))|Fig. 64| FM | —
NizScSn  [105339|SG 225 (Fm3m))|Fig. 66| NM —
FesGa 108436 |SG 225 (Fm3m))|Fig. 66| FM —
Co2TiGe |169468|SG 225 (Fm3m)) |Fig. 66| FM —
CooTiAl |185966|SG 225 (F'm3m))|Fig. 66| FM —
FeoCrSn  |185999|SG 225 (Fm3m))|Fig. 66| FM —
FeoTiGe |186057|SG 225 (Fm3m))|Fig. 67| NM —
FeaTiAs |186059|SG 225 (Fm3m)) |Fig. 66| FM —
FexTiSb 186060 |SG 225 (Fm3m))|Fig. 67| FM —
RusVGe |671340|SG 225 (Fm3m))|Fig. 67| n.a. —
FexZrP 675102 |SG 225 (Fm3m)) |Fig. 67| n.a. —



https://www.topologicalquantumchemistry.com/#/detail/25324
https://www.topologicalquantumchemistry.com/#/detail/52954
https://www.topologicalquantumchemistry.com/#/detail/52994
https://www.topologicalquantumchemistry.com/#/detail/53080
https://www.topologicalquantumchemistry.com/#/detail/53086
https://www.topologicalquantumchemistry.com/#/detail/53525
https://www.topologicalquantumchemistry.com/#/detail/53555
https://www.topologicalquantumchemistry.com/#/detail/54546
https://www.topologicalquantumchemistry.com/#/detail/54595
https://www.topologicalquantumchemistry.com/#/detail/57654
https://www.topologicalquantumchemistry.com/#/detail/57793
https://www.topologicalquantumchemistry.com/#/detail/57807
https://www.topologicalquantumchemistry.com/#/detail/76227
https://www.topologicalquantumchemistry.com/#/detail/102385
https://www.topologicalquantumchemistry.com/#/detail/102433
https://www.topologicalquantumchemistry.com/#/detail/102483
https://www.topologicalquantumchemistry.com/#/detail/102682
https://www.topologicalquantumchemistry.com/#/detail/102687
https://www.topologicalquantumchemistry.com/#/detail/102755
https://www.topologicalquantumchemistry.com/#/detail/102996
https://www.topologicalquantumchemistry.com/#/detail/103473
https://www.topologicalquantumchemistry.com/#/detail/103641
https://www.topologicalquantumchemistry.com/#/detail/103644
https://www.topologicalquantumchemistry.com/#/detail/104926
https://www.topologicalquantumchemistry.com/#/detail/105327
https://www.topologicalquantumchemistry.com/#/detail/105339
https://www.topologicalquantumchemistry.com/#/detail/108436
https://www.topologicalquantumchemistry.com/#/detail/169468
https://www.topologicalquantumchemistry.com/#/detail/185966
https://www.topologicalquantumchemistry.com/#/detail/185999
https://www.topologicalquantumchemistry.com/#/detail/186057
https://www.topologicalquantumchemistry.com/#/detail/186059
https://www.topologicalquantumchemistry.com/#/detail/186060
https://www.topologicalquantumchemistry.com/#/detail/671340
https://www.topologicalquantumchemistry.com/#/detail/675102

131
b. Heusler-AlLiSi

Heusler-AlLiSi compounds, a sub-class of half-Heusler compounds, have the XYZ general formula and non-
centrosymmetric SG 216 (F43m). There is a wide range of choices for X, Y, and Z elements. The compounds
can contain main-group elements, transition metals, and elements whose atoms form cations, which can be an al-
kaline, alkaline earth, or transition-metal, or rate-earth elements. The lattice can be viewed as zinc blende-type
sub-lattice (4a and 4c Wyckoff positions) with occupied 4b positions.”®. Members of half-Heusler family are known
for superconductivity'%4~1%6 and theromelectric properties'97-108,

The list of best compounds contains 6 unique materials (corresponding to 21 ICSD entries) that are Heusler-AlLiSi
compounds. These materials are given in Table XV.

Table XV: List of best compounds belonging to the family of Heusler-AlLiSi compounds. The first column is the chemical
formula, the second column is the representative ICSD used for the band structure and projected DOS plots. The third column
is the space group, the fourth column is the link to figure showing the corresponding band structure and projected DOS. The
last two columns provide the magnetic and superconducting properties, following the same notations than Table. XII.

super-
conduct.

Fig. 52| FM | —

chem. formula| ICSD space group figure |magn.

CoMnSb | 53001 |SG 216 (F43m))
NiMnSb | 54255 [SG 216 (F43m))|Fig. 52| FM | —
RhMnSb | 54343 [SG 216 (F43m))|Fig. 53| FM | —
CoNbSn  |102552|SG 216 (F43m))|Fig. 53| FM | —
( )
( )

MnPtSn |104955|SG 216 (F43m))|Fig. 53| FM —
LiCaC  |672030|SG 216 (F43m))|Fig. 53| n.a. —

c. Heusler-CuHg,Ti

Intermetallic compounds in the CuHg,Ti structure type, known as inverse Heusler structure, have a XoYZ gen-
eralized chemical formula. Similarly to the Heusler compounds discussed in Apppendix H 3 a, they are composed of
transition metals X and Y, and a main-group element Z. They crystallize in the cubic space group SG 216 (F43m),
like half-Heusler compounds (Apppendix H3b). However, the coordination around all sites is tetrahedral, unlike in
the Heusler compounds. Two X atoms occupy non-equivalent 4a and 4d Wyckoff positions, while Y and Z atoms
occupy 4b and 4c¢ positions, respectively. This lattice type arises in cases when Y element is more electronegative than
X element. Sometimes atoms at 4a and 4d positions belong to different element leading to XX’YZ structure®®.

The list of best compounds contains 10 unique materials (corresponding to 11 ICSD entries) that have CuHg,Ti
structure type. These materials are given in Table XVI.

Table XVI: List of best compounds belonging to the family of CuHg,Ti compounds. The first column is the chemical formula,
the second column is the representative ICSD used for the band structure and projected DOS plots. The third column is the
space group, the fourth column is the link to figure showing the corresponding band structure and projected DOS. The last
two columns provide the magnetic and superconducting properties, following the same notations than Table. XII.

super-
conduct.

Fig. 51| FM | —
Fig. 52| NM | —

chem. formula| ICSD space group figure |magn.

Mn2CoAs |191648|SG 216 (F43m))

CoFeTiAl [191657|SG 216 (F43m))

CoFeTiGa |191658|SG 216 (Fi3m))|Fig. 51| NM | —

CoFeTiSi |191659|SG 216 (F43m)) |Fig. 51| FM | —

CoFeTiGe [191660|SG 216 (F43m))|Fig. 52| FM —
( )
( )
( )
( )
( )

CoFeTiAs |191661|SG 216 (F43m))|Fig. 52| FM —
CoFeTiSb |191662|SG 216 (F43m))|Fig. 52| FM —
CoFeVGa [191664|SG 216 (F43m))|Fig. 52| FM —
FeoMnGe |671982|SG 216 (F43m))|Fig. 52| n.a. —
FeoMnAl |672261|SG 216 (F43m))|Fig. 51| n.a. —

d. Perovskite-CaTiOg4

Cubic perovskites which crystallize in SG 221 (Pm3m) have a generalized chemical formula XYZ3, where X and
Y are cations, while Z is an anion. In traditional structures, smaller Y atoms are octahedrally coordinated by 6
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7 atoms, while larger X atoms have XII-fold Z shell. X atoms are at la, Y atoms are at 1b, and Z atoms are at
3c Wyckoff positions'®. The covalent framework of these compounds is formed by Y-Z bonds, while X-Z bonds
are ionic in character, and X cations provide the charge balance. Perovskites are known for magnetism!''% 15 and
superconductivity' 16118,

The list of best compounds contains 27 unique materials (corresponding to 69 ICSD entries) that are Perovskite-
CaTiO3z compounds. These materials are given in Table XVII.

Table XVII: List of best compounds belonging to the family of Perovskite-CaTiO3 compounds. The first column is the chemical
formula, the second column is the representative ICSD used for the band structure and projected DOS plots. The third column
is the space group, the fourth column is the link to figure showing the corresponding band structure and projected DOS. The
last two columns provide the magnetic and superconducting properties, following the same notations than Table. XII.

super-
conduct.

Fig. 56| FM | —
Fig. 59| FM | —
Fig. 56| NM | —
Fig. 56| FM | —
Fig. 56| FM | —
Fig. 56| FM | —
Fig. 59| FM | —
Fig. 57| FM | —
Fig. 57| NM | —
Fig. 57| FM | —
Fig. 57| FM | —

chem. formula| ICSD space group figure |magn.

KMnF; | 15423 |SG 221 (Pm3m))

KFeFs; | 15424 |SG 221 (Pm3m))

Cs(HgBrs) | 24479 |SG 221 (Pm3m))

KVF; | 28145 |SG 221 (Pm3m))

RbVF; | 28146 |SG 221 (Pm3m))

La(CrOs) | 28930 |SG 221 (Pm3m))

La(MnOgz) | 29119 |SG 221 (Pm3m))

Rb(MnF3) | 43722 |SG 221 (Pm3m))

RhsYB | 44568 [SG 221 (Pm3m))

NaVF; | 60611 |SG 221 (Pm3m))

Sr(RuO3) | 69360 |SG 221 (Pm3m))
FesZnC | 76763 |SG 221 (Pm3m))|Fig. 57| FM | —
CosMgC | 76790 |SG 221 (Pm3m))|Fig. 57| FM —
Co3ZnC 76797 |SG 221 (Pm3m))|Fig. 57| FM —

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

( )

YRh3C 77389 |SG 221 (Pm3m))|Fig. 57| NM —
Sr(VOs) | 88982 |SG 221 (Pm3m))|Fig. 58| FM | —
Sr(TcOs) [109076|SG 221 (Pm3m))|Fig. 58| NM | —
Ca(MnO3) [168902|SG 221 (Pm3m))|Fig. 58| FM —
Pb(VOs) |187637|SG 221 (Pm3m))|Fig. 58| FM | —
Sr(MnO3) |188415|SG 221 (Pm3m))|Fig. 58| AFM| —
Ba(VOs) |191203|SG 221 (Pm3m))|Fig. 58| FM | —
InNCos |247066|SG 221 (Pm3m))|Fig. 58| FM —
CdCosN |422858|SG 221 (Pm3m Fig. 58| FM —
CaTcOs; |671082|SG 221 (Pm3m))|Fig. 59| n.a. —
BaTcOs [671086|SG 221 (Pm3m))|Fig. 59| n.a. —
ZnSnO3 |673496|SG 221 (Pm3m))|Fig. 59| n.a. —
KSbO3 |674060|SG 221 (Pm3m))|Fig. 59| n.a. —

e. Double perovskite crystal structure: KyPtClg, Elpasolite-K,NaAlFg, and SroNiWOg

Unit cell of double perovskites is created by the doubling of perovskite unit cell, XYZ3 along all three crystallographic
axes and introducing a change every other Y site. In K,PtClg lattice type, with a generalized formula XsYZg, a
vacancy is introduced. In elpasolites, with a X5Y'YZg general formula, Y atom is substitute by Y’ atom. The
symmetry reduces from SG 221 (Pm3m) to SG 225 (Fm3m). Finally, in compounds of SroNiWOg lattice type
elpasolite lattice is tetragonally distorted as the size of X cations decreases with respect to sizes of Y and Y’ cations.
Space group reduces farther to SG 87 (I4/m)19:120,

Usually, X is an alkaline, alkaline earth, or rare-earth elements, Y is a transition metal or a main-group element,
and Z is a halide. In elpasolites, Y’ can be an alkaline or alkaline earth metal, a transition metal, or a main-group
element. Moreover, Y and Y’ can be the same element, but in different oxidation states'?!. Additionally, Z element
in elpasolites can be an oxide anion instead of a halide. Transition from elpasolite to the Sr,NiWOg lattice is the most
common when Y and Y’ are transition metals!!%120:122,123

The list of best compounds contains 8 unique materials (20 ICSD entries), 20 unique materials (44 ICSD entries)
and 11 unique materials (41 ICSD entries) that are K,PtClg, elpasolites, and SroNiWOg compounds, respectively.
These materials are given in Tables XIX, XVIII and XX.
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Table XVIII: List of best compounds belonging to the family of Elpasolite-K,NaAlFg compounds. The first column is the
chemical formula, the second column is the representative ICSD used for the band structure and projected DOS plots. The
third column is the space group, the fourth column is the link to figure showing the corresponding band structure and projected
DOS. The last two columns provide the magnetic and superconducting properties, following the same notations than Table. XII.

chem. formula | ICSD space group figure |magn. cz]rllgirc_t.
BaxMn(ReOg)| 4169 |SG 225 (Fm3m))|Fig. 61| FM | —
K2Na(AlFg) | 6027 [SG 225 (Fm3m))|Fig. 61| NM —
KTI,MoFs | 15775 |SG 225 (Fm3m))|Fig. 60| FM | —
NaTloMoFg | 15776 [SG 225 (Fm3m)) |Fig. 60| FM | —
KoNaTlFg | 22114 |SG 225 (Fm3m))|Fig. 61| NM —
Cs:NaTIFg | 22118 |SG 225 (Fm3m)) |Fig. 62| NM | —
Ba;CoWOg | 27425 |SG 225 (Fm3m))|Fig. 60| FM —
SraCo(WQg) | 28598 |SG 225 (Fm3m))|Fig. 60| FM —
SroCo(MoOQg) | 28601 |SG 225 (Fm3m))|Fig. 61|AFM| —
BasFeMoOg | 96688 |SG 225 (Fm3dm))|Fig. 62| FM —
Bas(CoMoOs) | 97028 |SG 225 (Fm3m)) |Fig. 61|AFM| —
Bax(FeWOg) | 99061 |SG 225 (Fm3m)) |Fig. 62|AFM| —
BasFe(ReOg) [109252|SG 225 (Fm3m)) |Fig. 61| FM —
Sr2(GaSbOg) | 157016 |SG 225 (Fm3m))|Fig. 62| NM —
Sra(FeMoOg) 157603 |SG 225 (Fm3m)) |Fig. 62| AFM| —
SraY(SbOs) [157886|SG 225 (Fm3m))|Fig. 62| NM —
BaxCaTeOg |246112|SG 225 (Fm3m))|Fig. 62| NM —
SroFeOsOg 251068 |SG 225 (Fm3m)) |Fig. 61| AFM| —
Cs2InAgCls |257115|SG 225 (Fm3m)) |Fig. 62| n.a. —
PboNalOg  |427115|SG 225 (Fm3m))|Fig. 61| NM | —

Table XIX: List of best compounds belonging to the family of K,PtClg compounds. The first column is the chemical formula,
the second column is the representative ICSD used for the band structure and projected DOS plots. The third column is the
space group, the fourth column is the link to figure showing the corresponding band structure and projected DOS. The last
two columns provide the magnetic and superconducting properties, following the same notations than Table. XII.

super-
conduct.

Fig. 68| NM | —

chem. formula | ICSD space group figure |magn.

K2(SnCls) 604 [SG 225 (Fm3m))
(NH4)2(SnClg)| 605 |SG 225 (Fm3m))|Fig. 68| NM —
Rb2SnClg 9022 |SG 225 (Fm3m))|Fig. 68| NM —
Cs2SnCls 9023 [SG 225 (Fm3m))|Fig. 68| NM —

( )

( )

( )

( )

Rb>MnClg 9347 |SG 225 (Fm3m))|Fig. 67| FM —
K>TaClg 59894 |SG 225 (Fm3m))|Fig. 68| FM —
Rbo(NbClg) [245747|SG 225 (Fm3m))|Fig. 68) FM | —
Y2NigC 673582 |SG 225 (Fm3m))|Fig. 67| n.a. —

Table XX: List of best compounds belonging to the family of Sry,NiWOg compounds. The first column is the chemical formula,
the second column is the representative ICSD used for the band structure and projected DOS plots. The third column is the
space group, the fourth column is the link to figure showing the corresponding band structure and projected DOS. The last
two columns provide the magnetic and superconducting properties, following the same notations than Table. XII.

super-
conduct.

(I4/m)) [Fig. 34[AFM| —
(I4/m)) |Fig. 34| AFM| —
(I4/m)) |Fig. 34| FM | —
(I4/m)) |Fig. 33| FM | —
SraMg(WOs) | 151703 |SG 87 (I4/m)) |Fig. 34| NM |  —
Sr2(CoMoOg) |153544|SG 87 (I4/m))|Fig. 33| FM | —
(14/m))
(14/m))
(14/m))
(14/m))
(14/m))

chem. formula | ICSD space group figure |magn.

St>Ni(WOs) | 91791 [SC 87 (I4/m
Bay (FeWOg) | 95518 |SG 87 (I4/m
Sra(FeMoOg) | 150701 |SG 87 (14/m
Sra(FeReOg) |150702|SG 87 (I4/m

SroCoReOg |173488|SG 87 (I4/m)) |Fig. 33| AFM —
SraMgMoOg |187662|SG 87 (14/m))|Fig. 34| NM —
SraMnMoOg |187669|SG 87 (I14/m))|Fig. 33| FM —
Sr2CoWOs 190593 |SG 87 (I4/m)) |Fig. 33|AFM —
SroCoNbOg |192327|SG 87 (I4/m)) |Fig. 34| n.a. —
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f. Shandlte-N’LngQSQ

Ni3Pb2S2 lattice type in SG 166 (R3m), known as shandite, is a lattice with a X3Y3Z2 general formula. But this
lattice type also includes compounds with a X3YY’Zs formula. X atoms belong to a transition metal element, while
Y (Y’) and Z atoms are main-group elements. X atoms occupy 3a Wyckoff positions, Y atoms are at 3b positions, and
7 atoms are at 6¢ positions. The bonding in these compounds can be approximated by a Kagome Hamiltonian for d
orbitals, though small contributions form Y’s and Z’s orbitals to the bands near the Fermi level are possible!?4125,

The list of best compounds contains 5 unique materials (corresponding to 17 ICSD entries) that are Shandite-
NigPbyS, compounds, and are listed in Table XXI. Note that all of them host a rigorous Kagome sublattice, as
expected.

Table XXI: List of best compounds belonging to the family of NizPbyS,; compounds. The first column is the chemical formula,
the second column is the representative ICSD used for the band structure and projected DOS plots. The third column is the
space group, the fourth column is the link to figure showing the corresponding band structure and projected DOS. The last
two columns provide the magnetic and superconducting properties, following the same notations than Table. XII.

super-

chem. formula| ICSD space group figure |magn. conduct.

Co3Sn2S» 5435 |SG 166 (R3m))|Fig. 44| FM —
CosInSnS, | 5437 |SG 166 (R3m))|Fig. 44| NM | —
RhsInPbS, | 5440 |SG 166 (R3m))|Fig. 44| NM | —
(R3m))
(R3m))

Rh3Sna2Sy 420728 |SG 166 (R3m)) |Fig. 44| NM —
InSnCo3Ss |425137|SG 166 (R3m))|Fig. 44| n.a. —
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Figure 27. Example band structure and projected density of states plots. In this figure, we show the band structure and the
projected density of states of YMgNi, [ICSD 107424, SG 216 F43m] as an example of the labeling scheme and information
contained within each of the band structure plots shown in this section. First, at the top of each band structure plot, we pro-
vide the chemical formula, ICSD number with a hyperlink to https://www.topologicalquantumchemistry.org/, space group
symbol and number, the topological classification at the Fermi level (LCEBR, NLC, SEBR, ES, or ESFD) and the magnetic
properties as available from Materials Project (NM for non-magnetic, FM for ferromagnetic, AFM for anti-ferromagnetic, FiM
for ferrimagnetic and n.a. when the information is not available). Then we further list the hosted sublattices: Kagome, py-
rochlore, bipartite, split or Lieb. A superscript * for Kagome (Lieb) means that only approximate sublattices exist for Kagome
(Lieb), as defined in Appendix D. In the band structure plot, trivial and stable topological conduction (valence) bands are
labeled in red (blue), and fragile conduction (valence) bands are labeled in pink (light blue).
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Figure 28. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi

energy. (part 1/44)
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Figure 29. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 2/44)
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Figure 30. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 3/44)


https://www.topologicalquantumchemistry.com/#/detail/79341
https://www.topologicalquantumchemistry.com/#/detail/431760
https://www.topologicalquantumchemistry.com/#/detail/263050
https://www.topologicalquantumchemistry.com/#/detail/83493
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=263050
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=83493
https://www.topologicalquantumchemistry.com/#/detail/672719
https://www.topologicalquantumchemistry.com/#/detail/281593
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=672719
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=281593
https://www.topologicalquantumchemistry.com/#/detail/94740
https://www.topologicalquantumchemistry.com/#/detail/72887
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=72887

E—E [eV]

E—Er[eV]

E—Ec[eV]

E—E(eV]

LaBasCuzO7 - ICSD 81167 - SG 47 (Pmmm) - NLC - NM

Bipartite - Split

MnS; - ICSD 643441 - SG 58 (Pnnm) - ESFD - FM

138

4 4 4 n
\_ / = N />< / \//N \/\
z i |- Pl RGO -
: = =X : P <
= =p NSNSz a O WG i
2 - %l 2 2 }7\( < 2
= = VT
= N\ N
4 - 4 “ ﬁx/ oA ] “
N |
r X s Y rz u R T zivT|ux\sR r X s Y or z u R T oz T Xis R 0 5 10
CoCuz03 - ICSD 33996 - SG 59 (Pmmn) - ESFD - FM Li(VO)(AsOy4) - ICSD 90991 - SG 62 (Pnma) - ES - FM
Bipartite
| — Co —u
‘ al O : ok
| total (. T . o
—— total
2 2 t 2 >—>/ 2
| — — = ™S I—1 —
%‘¥ /\\4\/¥f d 3 = d
0 >\ el — E o u—? E ° T
e =l L L
— = =
2 = %7 2 2
4 a4 4 ‘\
SN e A 2 |
r X s Y r z U R T z|Y Tu X|S R o 10 20 30 0 60 80
NasNi(HPOg)2 - ICSD 247564 - SG 62 (Pnma) - LCEBR - FM Na(NiF3) - ICSD 9008 - SG 62 (Pnma) - LCEBR - FM
Bipartite Bipartite
— Ni Na
== = —T T - . ‘ Y
o —— total
H
2 2 —— total 2 2
B 3 T s
: Pl= % = Fole
2 2 2 2
—~— —
4 — 4 -4 aq T
| /("’
rox s Y r oz u R T Zv U XS R 100 r X s Y or z 0 20 40 6 80
BaVS3 - ICSD 63228 - SG 63 (Cmcm) - ESFD - n.a. NiSOy4 - ICSD 16691 - SG 63 (Cmcm) - LCEBR - AFM
Kagome™ Bipartite
N 7 N
bazsvay vl P ava\Wask e
>&. 7 1 — total
2 2 2 2
g == ] L
e — P——
,2 TN Oy —= |-
D N .
— O D (G
4 X/ ] . PN = S SI
Y r z T R 0 10 20 EY Yo oT 21z R S r iy r z T R 0 10 20 30

T ozz R s roovy

Figure 31. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi

energy. (part 4/44)
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Figure 32. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 5/44)
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Figure 33. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 6/44)
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Figure 34. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 7/44)
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Figure 35. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
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Figure 36. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 9/44)
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Figure 37. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 10/44)
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Figure 38. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 11/44)
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Figure 39. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi

energy. (part 12/44)
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Figure 40. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 13/44)
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Figure 41. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi

energy. (part 14/44)
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Figure 42. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 15/44)
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Figure 43. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 16/44)
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Figure 44. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 17/44)
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Figure 45. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 18/44)
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Figure 46. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 19/44)
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Figure 47. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 20/44)


https://www.topologicalquantumchemistry.com/#/detail/9752
https://www.topologicalquantumchemistry.com/#/detail/28603
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=9752
https://www.topologicalquantumchemistry.com/#/detail/42735
https://www.topologicalquantumchemistry.com/#/detail/105707
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=105707
https://www.topologicalquantumchemistry.com/#/detail/106357
https://www.topologicalquantumchemistry.com/#/detail/54474
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=106357
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=54474
https://www.topologicalquantumchemistry.com/#/detail/58672
https://www.topologicalquantumchemistry.com/#/detail/54245
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=58672
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=54245

155

YNis - ICSD 54422 - SG 191 (P6/mmm) - ESFD - FM NisSc - ICSD 105336 - SG 191 (P6/mmm) - ESFD - FM
Kagome Kagome
A | | 7N |
o ° & ° o ° & o
i 1 | |
w w w w
P i % 2 Pr — >C 2
% . . = .
r MK r A LM AL MIK H 0 10 20 30 r MK r A LM AL MIK H o 5 10 15 20
InNi - ICSD 59435 - SG 191 (P6/mmm) - ESFD - NM YCrgGeg - ICSD 658018 - SG 191 (P6/mmm) - ESFD - NM
Kagome Kagome
S — VI TE =~
: 2t -
% e wa
e RN
2 2 'i 2 5 2
G o & © T o =T = & o -
I \ & e <
2 2 2 /g 2
-
< 77?\//:;;// 4 S 4 >< 4
\ BN 8 ~a
r MoK r A LoH AL MiK H T3 10 r M K r A L H AL MK H
K3N - ICSD 99999 - SG 193 (P63/mcm) - SEBR - NM NbIs - ICSD 109145 - SG 193 (P63/mcm) -
Bipartite - Split
. ﬁ ~ Ji b . %\%/ l)(/ m
~ 4 o Lz
| | \ —\
2 2 2 /—\—\ \> 2
~ 5 Bz
2 — | 3 :
oo o © 2 oo oo
& W S & &
. “ e —— == .
=1
r MoK r A LooH AL MK H 0 25 s 75 100 r MoK r A LooH AlL MIK H 0 10 20 30 40
RbgNigF15 - ICSD 410390 - SG 194 (P63/mmc) - ES - FM BaVS3 - ICSD 8193 - SG 194 (P63/mmc) - ESFD - FM
Kagome™ - Bipartite - Split Kagome™
- s
— total <§€ — total
: 5= ; TN
) ’ I e R N7 g {0
2 2 2 X;/ i 2 =
— =
— I
o] = R — .
= = <_\/ = =
r M K roa L H AL MK H 0 50 100 150 r MoK r A LoH AlL MIK H 0 10 20 30

Figure 48. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 21/44)
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Figure 49. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi

energy. (part 22/44)
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Figure 50. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 23/44)
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Figure 51. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 24/44)
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Figure 52. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 25/44)
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Figure 53. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 26/44)
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Figure 54. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi

energy. (part 27/44)
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Figure 55. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 28/44)
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Figure 56. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 29/44)
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Figure 57. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 30/44)
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Figure 58. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 31/44)
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Figure 59. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi

energy. (part 32/44)
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Figure 60. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 33/44)


https://www.topologicalquantumchemistry.com/#/detail/77071
https://www.topologicalquantumchemistry.com/#/detail/108651
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=77071
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=108651
https://www.topologicalquantumchemistry.com/#/detail/181465
https://www.topologicalquantumchemistry.com/#/detail/93543
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=93543
https://www.topologicalquantumchemistry.com/#/detail/15775
https://www.topologicalquantumchemistry.com/#/detail/15776
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=15775
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=15776
https://www.topologicalquantumchemistry.com/#/detail/27425
https://www.topologicalquantumchemistry.com/#/detail/28598
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=27425
https://www.topologicalquantumchemistry.fr/flatbands/index.html?ICSD=28598

168

Sr2Co(MoOg) - ICSD 28601 - SG 225 (Fm3m) - ESFD - AFM Baz(CoMoOg) - ICSD 97028 - SG 225 (Fm3m) - ESFD - AFM
Kagome® - Bipartite - Split Kagome® - Bipartite - Split
RS s Ve Ba
P >l N A e \A \\ )
- -
2 2 2 2 o
< ~ < < s =
3 d 3 d =
Se 3o = 5 ot
i / 7\> B 2 ﬁ é? N
—M
4 M - 4 \5—/2 -+
x w L r XX K u r 0 71; 20 30 x w L r XXa K u r 20
BasFe(ReOg) - ICSD 109252 - SG 225 (Fm3m) - ESFD - FM SroFeOsOg - ICSD 251068 - SG 225 (Fm3m) - ESFD - AFM
Kagome* - Bipartite - Split Kagome® - Bipartite - Split
B N\ o >M/\§ ES >
4 4 A N fe
ul N e = F s
—— total —— total
2 2 2 2
]
— -
-4 7— -4 \
X w L r XX K u r X w L r XXa K u r 20 30
PboNalOg - ICSD 427115 - SG 225 (Fm3m) BazMn(ReOg) - ICSD 4169 - SG 225 (Fm3m) - LCEBR - FM
Kagome* - Bipartite - Split Kagome™ - Bipartite - Split
AN
L Ny .
2 2 2
s — 5 Sl — = =5
i =3 ae i 5
’ % =" - ~ 7 SN
2 = 2 2
. = : == -
X w L r XX: K u r X w L r XX: K u r
K3Na(AlFg) - ICSD 6027 - SG 225 (Fm3m) - K3NaTlFg - ICSD 22114 - SG 225 (Fm3m) - LCEBR - NM
Kagome™ - Bipartite - Split
K [ K
B " — Na 4 ™~ 4 — Na
A —T
— F F
—— total —— total
2 2 2 2
& o — ; o e ? o
| | —
w ;g | w w Z % — W
2 2 2 2
=] —
4 \/ L -4 4 -4 K’t)
X w L r XXy K u r 40 X w L r XXy K u r l‘) 20 40 60

Figure 61. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 34/44)
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Figure 62. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 35/44)
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Figure 63. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 36/44)
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Figure 64. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 37/44)
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Figure 65. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 38/44)
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Figure 66. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 39/44)
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Figure 67. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 40/44)
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Figure 68. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 41/44)
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Figure 69. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi

energy. (part 42/44)
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Figure 70. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 43/44)
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Figure 71. Band structure and density of states for materials with the most remarkable flat-band features near the Fermi
energy. (part 44/44)
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