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The kagome lattice, characterized by a hexagonal arrangement of corner-sharing equilateral triangles, has garnered
significant attention as a fascinating quantum material system that hosts exotic magnetic and electronic properties. The
identification and characterization of this class of materials are critical for advancing our understanding of their role in
emergent phenomena such as superconductivity. In this study, we developed a high-throughput screening framework for
the systematic identification and classification of superconducting materials with kagome lattices, integrating them into es-
tablished materials databases. Leveraging the Materials Project (MP) database and the MDR SuperCon dataset, we analyzed
over 150000 inorganic compounds and cross-referenced 26000 known superconductors. Using geometry-based structural
modeling and experimental validation, we identified 129 kagome superconductors belonging to 17 distinct structural fam-
ilies, many of which had not previously been recognized as kagome systems. The materials are further classified into
three categories in terms of topological flat bands, clean band structures, and coexisting magnetic or charge density wave
(CDW) orderings. Based on these results, we established a database comprising 129 kagome superconductors, including
the detailed crystallographic, electronic, and superconducting properties of these materials.

Keywords: superconductor, kagome lattice, database

PACS: 61.68.4n, 74.25.—q
DOI: 10.1088/1674-1056/adf041

1. Introduction

The kagome lattice consists of two-dimensional (2D)
corner-sharing equilateral triangles arranged in a hexagonal
pattern. It is an attractive quantum system that hosts exotic
magnetic and electronic properties. A simple tight-binding
model applied to this hexagonal network reveals highly un-
usual electronic structures, such as the presence of Dirac
points, van Hove singularities, and topological flat bands. To
date, several materials have been discovered to possess the
kagome lattice and to exhibit novel kagome physics. For in-
stance, the Fe kagome lattice within FezSny demonstrates re-
markable spin-orbit tunability,[’:?] while kagome Co3Sn,S,
has been identified as a host for long-sought magnetic Weyl
semimetals.'?] Additionally, kagome materials such as FeGe,
which exhibits intertwined antiferromagnetism and charge
density waves (CDW),*! display a plethora of intriguing phe-
nomena arising from complex quantum interactions between
different electronic orders.>®! These unique characteristics
make the kagome lattice an ideal platform for exploring novel
quantum phenomena, ranging from spin liquids and supercon-
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$Corresponding author. E-mail: chenx29@iphy.ac.cn
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ductivity to topological magnetism and unconventional CDW.

Recently, AV3Sbs (A = K, Rb, Cs) has attracted in-
tense interest as a family of kagome superconductors.!’~!?!
These materials exhibit 2D kagome planes of V atoms sep-
arated by Sb layers. Superconductivity emerges below 2-
4 K, and a CDW transition occurs around 100 K, highlight-
ing the interplay between electronic correlations and lattice
geometry in these compounds. Aside from the AV3Sbs fam-
ily, however, experimentally realized kagome superconductors
remain limited. Recent theoretical studies have explored ex-
tensive element substitution within the AV3Sbs structural pro-
totype, predicting 28 potential kagome materials with similar
structures.!!3] With the rapid development of high-quality ex-
perimental databases and advanced computational tools, high-
throughput materials screening and calculations have gained
prominence in the field of materials science.!'*! Recent efforts
utilizing high-throughput screening and database-driven cal-
culations have led to the discovery of stable and synthesizable
kagome materials that may exhibit properties such as topolog-
ical flat bands!!! and quantum spin liquid (QSL) behavior. ']
Therefore, expanding the scope of synthesizable supercon-
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ducting materials through high-throughput screening is crucial
for advancing research in kagome superconductors.

The MDR SuperCon dataset!!”! compiles data on over
26000 experimentally confirmed superconductors, encom-
passing their chemical formulas, superconducting transition
On the other hand,
the Materials Project (MP)!'® is a high-quality computational

temperatures, and original references.

database that includes most of the stoichiometric crystal struc-
tures from the inorganic crystal structure database (ICSD),
while also incorporating calculated and theoretically stable
structures. In this work, we first employed geometry-based
models to screen about 3800 synthesizable kagome materi-
als from a pool of over 150000 materials to systematically
search for experimentally synthesizable kagome superconduc-
tors. The results aligned closely with the ~ 3500 experimen-
tal kagome entries reported from the ICSD in prior work.[!"]
This consistency in scale, derived from two large but dis-
tinct databases, provides strong support for the effectiveness of
our geometric search algorithm. The results were then cross-
referenced with the MDR SuperCon database by combining
structural and superconducting properties. As shown in Fig. 1,
these candidates were further compared with experimentally
observed superconductors (in the SuperCon database) to iden-
tify materials common to both datasets (Fig. 1). We success-
fully identified 129 kagome superconductors belonging to 17
distinct structural types, many of which had been overlooked
as kagome materials. Among these superconductors, we fur-
ther classified kagome materials exhibiting interesting band
structures or with intertwined magnetic or CDW orders, which
may become focal points of current research. These newly
identified compounds pave the way for more rigorous syn-
thetic efforts and provide parent compounds for further chem-

ical modifications.

Direct
geometric

search
Materials project

~150 k item Kagome lattice

Data

MDR SuperCon datasheet comparison
~26 k items

experimental observation based

i Match

superconductor,
with Kagome,
structure

Kagome
Superconductor

Fig. 1. Workflow for screening kagome superconductors using the Mate-
rials Project and MDR SuperCon databases.

2. Data acquisition

The search for kagome lattices in inorganic materials
has been conducted through the use of unique Wyckoff posi-
tions with geometric constraints,[1316] elemental substitution

13201 or the implementa-

within specific chemical formulas, |
tion of direct geometric constraints on neighboring atoms. ']
In this work, we use a more comprehensive approach to con-
strain the kagome lattice through direct geometric measures,
which also allows the identification of breathing kagome lat-
tices. First, we target candidate atoms of a specific chemical
element, identify their four nearest neighbors, and calculate
the bond angles between them. The angles are constrained to
60°+6, 120°4+6, and 180°40 (6 = 0.1°). These atoms should
form two corner-sharing triangles within a plane, allowing us
to differentiate between normal kagome lattices, composed of
congruent triangles, and breathing kagome lattices, where the
triangles have unequal lengths. We then verify whether all
atoms within this geometric plane satisfy the same criteria so
that the structure can be recognized as a kagome layer. We
also verify the corner-sharing triangles to distinguish normal
kagome lattices, with congruent triangles (equal edge lengths),
from breathing kagome lattices, with non-congruent triangles
(distinct edge lengths). Subsequently, we confirm planarity
(RMSD < 0.1 A) and validate that all atoms in the layer satisfy
the previous criteria. Finally, we check whether atoms within
this plane are shared between multiple kagome layers — in-
dicating that the layers intersect and the material is not two-
dimensional. If this condition is met, the compound is clas-
sified as a ‘crossed kagome’ material with three-dimensional
(3D) interpenetrating layers. Otherwise, it is designated as a
‘separated kagome’ material, which has no shared atoms, and
we determine the number of distinct kagome layers within the
unit cell along with their interlayer distances. The geomet-
ric search method is carried out mainly with the Pymatgen
package.[?!]

The initial structure search yielded over 10000 kagome
lattices, including both experimentally observed and theoret-
ical structures. By excluding the theoretical structures, the
number of kagome lattices decreased to approximately 3800.
Subsequently, we integrated the results with the MDR Su-
perCon dataset by matching chemical formulas and structure
types, followed by manual correction. The dataset provides
not only crystal structure information but also physical proper-
ties sourced mainly from the MP database, such as thermody-

[22-24 [25] and electronic

namic stability, 1 magnetic properties,
structure.[?%! The screened materials are provided in the sup-
porting information as a CSV file, and the corresponding band
structures obtained from the MP database are also presented.
Additionally, some newly identified kagome superconductors

not previously recorded in the databases are included.
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To demonstrate the presence of flat bands, we analyzed
the electronic structures of two selected kagome supercon-
ductors, BaNbS3; and LazAl, using density functional the-
ory (DFT) calculations implemented in the Vienna ab ini-
tio software package (VASP).[*’l The projector augmented-
wave (PAW) method and the Perdew—Burke—Ernzerhof (PBE)
exchange—correlation functional were employed for these cal-
culations. The plane-wave energy cutoff was set to 600 eV,
and the energy convergence criterion was set to 1 x 1076 eV.
An 8 x 8 x 10 k-mesh was used for Brillouin zone sampling.

3. Detail of database

3.1. Crystallographic classification of kagome supercon-
ductors
The database comprises a total of 129 synthesizable
kagome superconductors with well-defined structures. Among
these, 123 were identified by screening a combination of the
kagome database and the superconductor databank, while the

Counts
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remaining 6 were added from recent literature. All entries have
been systematically classified and categorized. As shown in
Fig. 2, the screened kagome superconductors exhibit a diverse
range of space groups and prototypes, which can be grouped
into 17 structural prototypes. These prototypes are confined
to the hexagonal, trigonal, and cubic crystal systems, with cu-
bic kagome superconductors being the most prevalent. Specif-
ically, 58 superconductors are found in the R-3m, P6/mmm,
and P63/mmc space groups, which correspond to compounds
with spatially separated kagome layers. In addition, 71 su-
perconductors featuring a crossed kagome lattice fall into the
cubic P-3m, Pm-3m, and Fd-3m space groups. In terms of
chemical composition, the binary compounds AB, and AB3
are the most common anonymized formulas, corresponding to
laves-MgZn;, laves-MgCu,, and CuzAu prototypes, respec-
tively. Notably, all screened kagome superconductors possess
spatial inversion symmetry. In addition, no quaternary kagome
superconductors were identified in our screening.
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Fig. 2. Structural classification of kagome superconductors. (a) Heat map showing the distribution of materials by reduced chemical formula
(rows) and space group (columns), where the color intensity of each box represents the number of compounds. (b) Histogram showing the
frequency of materials categorized by reduced formula and structural type.

3.1.1. Superconductors with separate kagome layers

This category in the database includes superconductors
that host separate kagome layers. The screened superconduc-
tors, in which the kagome net is separated by other atomic
layers, are potential hosts of clean kagome bands. These su-
perconductors crystallize exclusively in three hexagonal and
trigonal space groups: R-3m, P6/mmm, and P63/mmc. Fig-
ure 3 illustrates representative kagome superconductors with
only one kagome layer in each unit cell, which belong to the
same category as some of the best-known kagome supercon-
ducting materials such as RV3Sbs (R = K, Rb, Cs).

The kagome superconductors in the CaCus prototypes
(abbreviated as ABs) consist of only two atomic layers within
a unit cell, making them the smallest and simplest examples
of kagome superconductors. In the ABs compounds Thlrs and

BaAus, the three B atoms form a 2D kagome net sandwiched
between the AB, block layers. By replacing the two B atoms in
the AB; block layers with a third element, another kagome su-
perconducting family in the CeCo3B, prototype (abbreviated
as AB3(») is formed, hosting up to 14 different superconduc-
tors — the second largest in non-cubic systems (Fig. 2). Com-
pared to ABs, the elimination of common atoms in the block
layer of AB3Cs helps reduce impurity bands.

Additionally, the RV3Sbs (R = K, Rb, Cs) superconduc-
tors consist of V-Sb slabs intercalated by alkali-metal cations,
with the vanadium sublattice forming a structurally perfect 2D
kagome net. The introduction of alkali-metal layers ensures
that the 2D V-Sb kagome nets are chemically isolated from
one another, resulting in clean kagome energy bands. The last

superconductor with a single 2D kagome layer in a unit cell in
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Fig. 3 is Ag5O0¢Pb;. The structure resembles the AB5 structure
type, where two Ag atoms in the block layers are adjacent to
three Ag atoms forming the 2D kagome net.

° o
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Fig. 3. Crystal structure of superconductors with a single kagome layer in
a unit cell. Red atoms indicate intralayer bonds within the kagome plane.

In Fig. 4, we present more complex superconductors that
host multiple kagome layers within a single unit cell. Notably,

a<s"> )

LazAl (NizSn-type)

BaReH, (-type)
high pressure

HfMo, (laves-MgNi,-type)

all these multilayer kagome superconductors belong to the
breathing kagome lattice, characterized by two distinct bond
lengths within the kagome net. Among them, the simplest ex-
amples are LazAl, ThAlz, and UPts, which crystallize in the
Ni3Sn type. These compounds are formed by a simple stack-
ing of A3B layers, with the A atoms forming the kagome layer.
By introducing an additional element at a lattice site of the unit
cell, the Ni3Sn type transforms into the BaNiOj3 type, which is
unique in that the kagome layer is constructed by anions.

Similar to BaNiO3, the laves-MgZn, type contains two
additional atoms per unit cell and represents the largest non-
cubic family, comprising 24 superconductors. Substituting
some atoms with a third element in the MgZn, type yields the
Mg, Cu3Si type, which enhances the two-dimensionality of the
kagome network and produces cleaner band structures. Addi-
tionally, the laves-MgNi, type can be regarded as a modifica-
tion of the laves-MgZn, type. The most structurally complex
kagome superconductors are BaReHyg (high-pressure phase)
and Celrs (NizPu type), where up to six kagome layers stack
sequentially within a single unit cell.

=0 g 0—0
g<elr
°
°o 0 °
030 o
)
o 090 o
Ted
o—o0go—0

Celrs (NizPu-type)

Fig. 4. Crystal structures of superconductors with multiple kagome layers in a unit cell. Red atoms indicate bonded sites within

individual kagome planes.

3.1.2. Superconductors with crossed kagome layers

This category comprises superconductors with intersect-
ing kagome layers, where the 2D kagome net forms part of
a larger three-dimensional network, typically in cubic sys-
tems. Figure 5 shows several representative structures, includ-
ing the laves-MgCuy, CuszAu, spinel-MgAl, Oy, B-pyrochlore-
RbNiCrFg, and o-pyrochlore-Ca;Nb,O7 types. The intercon-

nected kagome lattices in these cubic superconductors tend

to disrupt otherwise clean kagome band structures. Notably,
Cd;Re,07, an a-pyrochlore (CayNb,O7-type) superconduc-
tor, hosts Cd-Re dual-element kagome lattices and exhibits
superconductivity with T¢ = 0.96 K.

The superconducting transition temperatures of the var-
ious prototypes are shown in Fig. 6(a). Excluding high-
pressure data (labeled as triangles), the majority of kagome
superconductors exhibit transition temperatures below 10 K,

with three notable exceptions: NbRu3 (7¢c ~ 15 K), LiTipO4
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(Tc ~ 12.3 K), and ScTc, (Tc ~ 10.9 K), which are marked
as pentagrams in Fig. 6(a). Figure 6(b) shows the element fre-
quency heatmap across Tc¢ bins for all 129 kagome supercon-
ductors. It reveals that as the superconducting transition tem-
perature increases, the elemental composition of kagome su-

perconductors becomes more homogeneous and concentrated.
The results further indicate that compounds in our database
with Tc > 13 K display a strong preference for Nb and Ru.
Row clustering in the heatmap highlights several major super-
conducting material families enriched in La, Ru, Os, and Zr.

LiTi,O, (spinel#MgAl,O,-type)

KOs,04 (pyrochlore-g#RbNiCrF6-type)

Cd,yRe,O; (pyrochlore-a#Ca,NbyOo-type)

Fig. 5. A 3D crystal structure illustrating intersecting kagome layers. Red atoms indicate shared sites between different kagome planes.

(a) (b) Element frequency heatmap across T bins
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Fig. 6. (a) Critical temperatures (7c) of 129 kagome superconductors. Ambient-pressure data are shown as circles, high-pressure measurements
as triangles, and stars denote materials with 7c > 10 K. Colors correspond to materials sharing the same reduced chemical formula. (b) Element
frequency heatmap across Tc bins. The elements are listed on the left of the plot. The T¢ bin values are determined from the specific transition
temperatures in our database. The colors indicate the frequency of elements appearing in each T¢ interval, with deep blue representing the lowest

frequency and yellow the highest.

3.2. Kagome superconductors with topological flat bands
or clean kagome bands

An ideal kagome lattice intrinsically hosts Dirac
fermions, flat bands, and van Hove singularities in its elec-
tronic structure. The exotic quantum phenomena observed
in kagome materials are widely believed to arise from this
distinctive band topology./?$?! In the case of the breathing
kagome lattice, a simple tight-binding calculation shows that

while topological flat bands persist, the Dirac fermions and

30311 Therefore, topo-

van Hove singularities are destroyed.!
logical flat bands are also expected to survive in separated
kagome lattices, regardless of whether they are breathing or
not.

In real materials, however, flat bands are rare and typ-
ically appear only in a few systems such as heavy-fermion
compounds, kagome lattices, and twisted bilayer graphene.
By cross-screening the 129 identified kagome superconductors
with the database of topological flat bands,*?! we obtained
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eleven kagome superconductors that display nearly ideal flat
bands: BaNbS3, LasAl, Nb3Si, Calrp, Calip, Sclry, Srlrp,
Ylr,, ZrAly, Z1’Zn,, and SrTiOsz. Representative band struc-

A (a) BaNbS,

= \ "7
31 A

Ba S

tures (BaNbS3, LazAl, NbsSi, and Calr,?3!) are shown in
Fig. 7, clearly exhibiting the flat-band features (all raw data
and plots are available in our database).

A (b) La3l

—— Total
—La
—Al

~ Total
Ca =
Ir

Fig. 7. Band structures of (a) BaNbS3, (b) LazAl, (c) Calry, and (d) CaLi, showing the presence of flat bands.
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A /
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/ /
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= 3.2t , . £
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28l / ” A CaTiOz CaNiOy
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A BaReH,
& / » o CeCo3Bg
26 A 7/ ’ [ AgSPbQ(?)G
/ / ® CsV,;Shy
/ ' ®  eNglubi
2.4 1 1 1 1
1.5 2.0 2.5 3.0 3.5 4.0
dyx (A)

Fig. 8. Classification of kagome superconductors based on interatomic
distances (dg: kagome layer spacing; dnn: nearest-neighbor distance).
Triangles indicate systems with coupled kagome lattices that lack dis-
cernible kagome band features, while circles indicate systems with well-
defined kagome electronic bands.

In the ideal kagome lattice, Dirac points and van Hove
singularities are expected. Yet, in real materials, strong inter-
actions with surrounding atoms often distort kagome-derived
bands, making it challenging to identify superconductors with

clean kagome electronic structures. To tackle this, Jovanovic
et al.'" recently proposed a simple chemical rule to distin-
guish superconductors with clean kagome bands. This rule
applies to “isolated” kagome lattices — as opposed to “linked”
ones — where “linked” refers to systems containing atoms of
the same or chemically similar elements within +0.1 of the
kagome bond length ratio or closer.['”! The rule evaluates the
kagome—-kagome distance (dk) and the kagome—neighbor dis-
tance (dnn), and identifies clean kagome bands when the ratio
satisfies di /dnn < 1.1. As shown in Fig. 8, most supercon-
ductors marked by triangles fall into the linked category and
lack identifiable kagome bands. By contrast, those marked by
circles exhibit clean kagome bands. Although many CeCo3B;-
type compounds fall above the di /dnn > 1.1 threshold, earlier
studies confirmed that they too host clean kagome bands.!”!
Beyond this baseline chemical rule, we introduce ad-
ditional criteria to further refine the identification of super-
conductors with clean kagome bands. Since band structures
can be disrupted by interactions with non-kagome atoms,
and breathing kagome lattices lack Dirac points and van
Hove singularities, we exclude superconductors with “crossed
kagome” and “breathing kagome” lattices from our dataset.
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This filtering reduces the candidate list to roughly 20 mate-
rials, which can then be validated by examining their elec-
tronic band structures provided in the supporting informa-
tion. Our results suggest that superconductors of the CsV3Sbs,
CeCo3B;, and Mg,Cu3Si families consistently exhibit clean
kagome bands, indicating that they merit further investigation.

3.3. Kagome superconductors with spin ordering

The coexistence of superconductivity and magnetism in
kagome lattices has been recognized in the prototypical ma-
terial CeRuy.?* Theoretical studies have particularly focused
on the interplay between magnetism and superconductivity in
kagome electrons at the van Hove and Dirac fillings. These pi-
oneering investigations have laid the foundation for exploring
magnetically intertwined kagome superconductivity. Using
magnetic property data from the MP database, non-magnetic
materials can be filtered out to identify potential kagome mag-
netic superconductors. Table 1 provides a list of related mate-
rials.

Table 1. Kagome superconductors with possible spin ordering.

Total magnetization

Formula Tc (K) . .
normalized formula units
LiTip Oy 12.3 0.5698
V;,CuSy 4.45 3

CdyRe, 07 0.96 1.1743
Celrs 34 0.0861
UPt3 0.57 2.0327
BaRh, 6 0.6535
TaV, 3.6 0.3974
Zr7Zny 0.29 1.1035
Celns 0.17 1.0235
LazIn 9.54 1.4429
Las Tl 8.86 1.6388
UAlsPd, 2 2.2051
MgNiz;C 7.69 0.5675
CeRu, 6.3 0.0004*

*Experiments proved that it has magnetism, but not
supported by the first-principles calculations.

Among the identified superconductors with potential
magnetic ordering, some well-known materials stand out,
such as LiTi;O4 (anomalous magnetoresistanceBSJ), CuV,S4
(charge density wavel®¢l), and UPd,Als (antiferromagnetic

r1371). These materials possess

heavy-fermion superconducto
correlated and intertwined electronic states similar to the com-
plex behavior observed in CsV3Sbs. Further investigations
into the interplay between magnetism and superconductivity in
these materials will shed light on the time-reversal-symmetry-
breaking superconducting ground state predicted in earlier the-

oretical studies.

3.4. Kagome superconductors with CDW order

Although kagome superconductors with a transition tem-
perature 7¢ up to 7 K have been known for over half a century,

their coexistence with CDW order has only been confirmed
in the recently discovered kagome superconductors AV3Sbs
(A =K, Rb, Cs).
fied in these CDW-hosted superconductors have quickly trig-

The unusual pair density waves identi-

gered significant interest in the interaction between CDW or-
der and superconductivity in a kagome lattice. In addition to
the AV3Sbs family, several other kagome superconductors are
also identified that display CDW ordering above Tc. These in-
clude HfV2 (TC ~ 3.6 K, TCDW ~ 150 K), ZI‘VQ (TC ~ 8.85 K,
TCDW ~ 120 K), and CuV2S4 (TC ~4.45 K, TCDW ~90 K), all
of which belong to the Fd-3m space group at room tempera-
ture.

The pristine structure of CsV3Sbs (Fig. 9(b)) is reported
to exhibit structural instabilities based on phonon calculations,
which are related to the CDW.[*8] The tri-hexagonal distortion
(Fig. 9(a)) of CsV3Sbs is suggested to produce the CDW, cor-
responding to a wave vector of (0.5, 0.5, 0.5).13%) However,
recent single-crystal diffraction data suggest that the kagome
layers of CsV3Sbs exhibit both tri-hexagonal (Fig. 9(a)) and
Star of David (Fig. 9(c)) distortions below the CDW phase
transition temperature. These distortions change the space
group of CsV3Sbs from P6/mmm to P-3 and enlarge the orig-
inal unit cell, corresponding to a wave vector of (0.5, 0.5,
0.25).[401 Further investigation is required to elucidate the ori-
gin of the CDW in CsV3Sbs.

The identified HfV,, ZrV,, and CuV,S, superconductors
belong to the class of materials with interpenetrating kagome
planes, and a few studies suggest that CDW ordering may ap-
pear in these kagome materials.[*'=*3! For example, the in-
commensurate CDW phase transition of CuV;Sy is accompa-
nied by a structural phase transition from F'd-3m to Imm?2 (see
Figs. 9(d) and 9(e)), with an incommensurate wave vector of
(0.7391, 0.7391).[421 Moreover, the superconducting behavior
in CuV,S, remains a subject of controversy,'>** and further
studies are required to better understand this compound.
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Fig. 9. Crystal structures associated with CDW. Only V atoms are
shown for clarity. (a) Tri-hexagonal and (c) star of David distortions for
CsV3Sbs, adapted from Ref. [38]. Pristine structures of CsV3Sbs (b) and
CuV;S4 (d). (e) Incommensurate crystal structure of CuV,Sy, adapted
from Ref. [43]. The top shows the original structure, while the bottom is
viewed along the [110] direction.
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4. Conclusion

Our study introduces a high-throughput computational
framework for identifying and categorizing kagome super-
conductors, combining data from the MP database and the
MDR SuperCon Datasheet. By systematically screening over
150000 inorganic materials and 26000 superconductors, we
identified 129 kagome superconductors belonging to 17 dis-
tinct structural prototypes. These materials exhibit diverse
electronic and magnetic properties, including topological flat
bands, coexisting CDW orders, and magnetic correlations,
providing a rich platform for exploring quantum phenom-
ena and offering critical insights into their structural features,
The

database organizes materials into categories based on struc-

electronic orders, and superconducting mechanisms.

tural classification, band topology, and electronic/magnetic or-
ders, enabling rapid screening of candidates for the synthe-
sis of kagome superconductors with tailored properties. This
work establishes a foundation for experimental synthesis and
theoretical studies, prioritizing high-potential candidates for
novel quantum phenomena.
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