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A. Comparison of the band structure
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Figure S1. Comparison of the band structure of FeaScAlg 9Sip.; obtained based from DFT calculation (black

curves) and Wannierization (red dots), respectively.

B. Detailed parameters of Wannierization

In this study, we generate the Wannier functions using the selected columns of the density

matrix (SCDM) method. Two pivotal parameters, namely uscpy and oscpm are automatically
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determined through our developed Python scheme. Since the bands are entangled, we exclude 24
semi-core states and proceed to extract the target Wannier functions from twice as many Bloch
states. In the disentangle procedure, two energy windows (outer and inner) are applied. We
have found that choosing the appropriate outer window is crucial to obtaining accurate Wannier
functions. The initial lower (upper) bound €max (€min) Of the outer window is chosen to be the
lowest (highest) eigenvalue of the target states. In addition, the inner window is fixed to be
[€min : €r + 5] €V, where ep represents the Fermi energy. Subsequently, the energy difference
denoted as Ae (as detailed in the main text) is evaluated. If Ae > 2 meV, the Wannierization will

be repeated with an increase in the upper bound of the outer window with a step of 2 eV. Ultimately,

it is worth noting that ~98% of the investigated candidates meet the predefined criterion.

C. Anomalous transport properties associated with the space group
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Figure S2. Calculated absolute values of anomalous Hall conductivity o,, (a) and anomalous Nernst con-
ductivity ay, (b) for regular (space group Fm3m # 225) and inverse (space group F43m # 216) Heusler

compounds.

D. Validity of the band-filling approach

To quantify the difference between the band-filling and the virtual crystal approximation (VCA)

approaches, we introduced two metrics, Alr,, and I,,. They are defined as follows:
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Figure S3. Comparison of energy-dependent o, for (Cog.9Nig.1)2MnGa (a) and (Cog gNig.1)2FeSn (b), and
RhyCog 7Feq 3In (c), obtained based on the VCA and band-filling approach, respectively.
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Figure S4. Histogram of Al (a) Al,,, (b) with chemical substitution at X, Y, and Z sites, respectively.
Calculated I,,, (c) and I

a., (d) with respect to the number of valence electrons at Y and Y sites NXY.

The red and blue lines show the average values of Alr, and Ir,, (see text).
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where Alr,, quantifies the discrepancy in the energy-dependent curves of transport quantities (refer
to the gray area shown in Fig. S3 for o,,), with T}, representing o, or oy, between the VCA
and band-filling approaches within and energy range of [—0.1:0.1] eV around the Fermi energy.
It,, represents the integrated magnitude of the transport quantities around the Fermi energy. The
energy shift 4, due to chemical substitution, is determined within the stoichiometric compounds

using the band-filling approach.

As shown in Fig. S4(a) and (b), the Al,,, and Al,,, values tend to be small when the substi-
tution occurs at the Z site, to which the band-filling approach potentially remains applicable. By

contrast, a substitution at the X or Y site tends to give larger Al,  and Al,_ values. This is

Ty Azy
expected because the density of states for p states near the Fermi energy from the Z site is much

smaller than that for d states from the X and Y sites.

In the following, we focus on the cases where a substitution occurs either at the X or Y site
and show how Al ~and Al,,, behave with the total number of valence electrons at these sites,

NXY. Figures S4(c) and (d) present the scatter plots of the I,, and I,,, (green circles), and

ay
the average values of Ir,, (blue circles) and Alr,, (red circles) as a function of N;*¥. Here, we
have excluded candidates with N\f( Y < 922, as the values of 0zy and oy, are small in that region.
The non-zero values of (Alr,,) for all candidates, which are observed across all NXY | clearly
highlight the discrepancies in the anomalous transport quantities predicted by the band-filling and
the VCA approaches. In particular, the highest values of (Alr, ) were observed at N;*¥ ~ 26.5,
as shown in Figs. S4(c) and (d), indicating complete failure of the band-filling approach in this
region. Moreover, unlike the singular peak value of (Al,, ), at N;X¥'~ 26.5, multiple peak values
of (Al,,,) were observed (refer to Fig. S4(d) for N;*¥" € [24:27]), making the band-filling approach

hardly justifiable for predicting o, .

The non-zero values of (Alr,,) alone already demonstrate the limitations of the band-filling
approach. However, since our study primarily targets chemically substituted candidates exhibit-
ing significant anomalous transport quantities, the (Iz,,) values are also relevant. As shown in
Figs. S4(c) and (d), notable (I, ) were observed with N;*¥ values around 23, 25 and 26.5. This
observation suggests a strategic emphasis on the candidates with these NXY values to achieve
substantial o, and g, values. Particularly noteworthy are the simultaneously large (Ir,,) and
(Alr,,) with NZXY around 26.5, indicating promising candidates not predictable by the band-filling
approach. For example, the VCA predicts significant o, values for (CoggNig.2)2FeZ (Z = Sn, Ge)



at N‘f( Y — 26.4—values unattainable via the band-filling approach. This discrepancy further un-

derscores the VCA’s importance in accurately calculating anomalous transport properties.

E. Anomalous transport properties in Fe- and Co-based Heusler alloys

As emphasized in the main text the substantial o, shown in Fig. S6(d) can be distinctly
attributed to two significant Berry curvatures (BC) depicted in Fig. S6(a), found at 0.08 eV above
the Fermi energy along the X-L-W high-symmetry path. Here, we discuss the principal factor
contributing to the relatively modest a;, observed in the stoichiometric compound. The finite
BC in the stoichiometric compound, illustrated by the green curve in Fig. S6(b), is only found
along the L-W high-symmetry path at 0.17 eV above ep. As a result, a relatively small 0o,y (€)/0€
emerges within the energy range of [0.1 : 0.17] eV above the Fermi energy. This gives rise to a
local minimum of —310.49 Scm™? [refer to the asterisk in Fig. S6(c)]. and consequently leads to
a smaller local maximum oy, of 4.24 Am~'K™! located at 0.13 eV above ep. [indicated by the

asterisk in Fig. S6(d)].

Furthermore, an additional local minimum of —353.61 Scm™! at 0.3 eV above ep for the stoi-
chiometric compound predominantly originates from substantial BC along the X-L high-symmetry

path, as indicated by the red curve in Fig. S6(b). In essence, the reason for the observed smaller
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Figure S5. Nodal line network of FeoMng 7Fep sP formed by two majority spin bands (see main text) that

generate large oy.
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Figure S6. (a) Berry curvature of FeoMng 7Feg 3P (a) and FeaMnP (b) along the high-symmetry path. The
Berry curvature for FeaMng 7Feg 3P is evaluated at 0.08 eV above the Fermi energy, while for FeoMnP it is
evaluated at 0.17 (red) and 0.3 eV (blue) above the Fermi energy, respectively. Energy-dependent o, (c)
and oy (d) of FeoMn;_,Fe,P with = 0, and 0.3, respectively.
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Figure S7. Energy-dependent o, (a) and agy, (b) of (Coi_;Nig)FeSn with z = 0, 0.1, 0.2, and 0.3,

respectively.

local maximum c«,, value observed at 0.13 eV above ep in FeoMnP can be attributed to the
divergence of anti-crossing points into two distinct energy levels. This divergence hinders the si-

multaneous generation of significant BC. In contrast, the simultaneous and substantial BC observed



in Fig. S6(a) lead to a noteworthy Qg™ of 8.12 Am~'K~! at 0.04 eV above ep. Additionally, the

Qg™ of 5.32 Am~'K~! was observed at 0.03 eV above the Fermi energy, which is attributed to

the slope found around the Fermi energy in FeoMnP.

F. Optimum anomalous transport properties through chemical substitution

Table S1. Co-based doped candidates with promising o, at the Fermi energy. Contents in the table are the
space group (SG), the calculated magtic moment m per formula unit, the o, and ag, at the Fermi energy,
and the maximum value o™ and g™ obtained in an energy window 0.3 eV around the Fermi level. Ae

denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy Qgy o [Ad] ™ [Ae]

(pp/fu) (Sem™) (Am™K™) (Sem™) [(eV)] (Am™'K™) [(eV)]

(CopsNigo)oFeSn 225 533 —2567.78  8.27 —3224.09 (0.02)  11.99 (—0.03)
(Cop.sNigs)sFeGe 225 531 —1867.45  8.20 —3152.20 (0.02)  10.90 (—0.03)
CooMngoFep1Ga 225 420  1701.59 2.43 1701.59 (0.00) 5.15 (0.04)
(Cop.7Nig3)oFeSi 225 483 —1418.63  2.50 —2036.72 (0.19)  7.93 (—0.06)
CooMnAlgoSig; 225 4.08 127153 0.24 1618.76 (—0.01) 3.69 (0.09)
CooMngoCroqIn 225 453  1132.95 3.60 1546.55 (—0.28)  4.09 (—0.27)
(Cop7Nig3)oMnP 225 548 —1130.86  4.02 —1328.90 (0.01)  8.44 (—0.05)
(CopoFeg1)2CrGa 225 282  1069.31 1.86 1246.06 (—0.01)  —5.01 (—0.28)
(Cop.sFeg)2CrAl 225 257  1018.37 0.75 1777.19 (—0.08)  —4.21 (—0.24)
(Cog.7Nig.3)2MnSb 225 550  —93850  —0.05  —1260.77 (—=0.02)  5.80 (—0.09)
CosGa 225 427  TATAT 2.04 892.29 (—0.02) 3.36 (0.05)
CosAl 225 421 71423 1.52 1001.91 (0.27) —3.34 (0.23)
Cosln 225 442  633.37 1.47 800.33 (0.26) 3.03 (0.29)
(CopsFegs)sGe 225 4.63  473.19 1.38 658.98 (—0.08)  —3.45 (—0.18)
(CopsFeg2)sSn 225 479  470.19 0.84 570.95 (0.30) 4.82 (0.30)

(Cop.sFep)oNiAl 216  3.71  456.14 0.82 1151.49 (0.22) —4.30 (0.17)




Table S2. Fe-based doped candidates with promising o, at the Fermi energy. Contents in the table are the
space group (SG), the calculated magtic moment m per formula unit, the o,, and o, at the Fermi energy,

max and amax

and the maximum value oy oy

obtained in an energy window 0.3 eV around the Fermi level. Ae

denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy Qzy Oy [Ae] Q™ [A]

(up/fu) (Sem™) (Am™K™) (Sem™) [(eV)] (Am™'K™) [(eV)]

(Feo.sMng2)aMnSn 225  6.50  1598.79 0.76  1623.15 (—0.01)  4.04 (0.06)
(Feo.oMng1)2Coln 225  7.08  1583.29 247  1646.07 (—0.01)  7.27 (0.07)
FesScIngsSngs 225  3.98  1473.78  —4.17  1769.44 (0.13) 5.63 (0.16)
(FeosMngo)sSn 225  7.15  1472.18 3.30  1787.16 (—0.03)  5.01 (0.04)
Feo;MnAsosGeoo 225 378 143172 —0.71  1431.72 (0.00) 5.45 (0.08)
FesMng7CrosSb 225 3.68  1387.34  —0.14  1398.77 (0.01) 4.88 (0.07)
FeoMnPooSios 225 3.87  1379.60 099  1389.77 (=0.01)  5.27 (0.07)
FesCopoNig1Si 225  4.86 104226  —1.16  1125.41 (0.03)  —3.87 (—0.07)
(Feo.7Mng 3)2CoGa 225 6.91  1035.39 1.84 114359 (—=0.01)  5.15 (0.08)
(Feo.sMng2)sAl 225 6.68  997.30  —0.15  1156.80 (—0.27)  4.15 (—0.30)
FeyCrosMngoSn 225 4.69  928.93 114 165431 (—=0.19)  —6.19 (—0.24)
Fe;CopoFeo In 216 628  772.06 157 1493.68 (—0.24)  4.77 (—0.20)
(Feo.7Cop3)2MnSi 225 3.57  701.82  —5.05  1634.78 (—0.24)  7.12 (0.21)
FeyCog7Feg3Ga 216 583  618.72 1.55 740.52 (—0.22)  2.80 (—0.29)
(Feo.7Mng3)oNiln 216  5.66  576.99 153 117176 (—0.03)  1.98 (0.03)
(Feo.7Cop3)3As 225 597  560.68 2.79 704.92 (—0.01) 3.32 (0.02)
FeyVSig7Po.3 225 1.11  550.52 1.57 713.11 (—0.04) 2.63 (0.04)
(Feg.7Co0.3)2CrGa 225  1.60 49352  —2.94  1536.44 (0.08)  —2.94 (0.00)
(FeosC002)2CrAl 225 1.39  413.74  —2.65  1730.62 (0.11)  —4.02 (0.06)
(Feg.sCop.2)2ScAl 225 153  —397.96  —197  —691.30 (—0.13)  4.67 (—0.24)
(Fep.sCop2)2CoP 216 574  391.97  —0.86  —623.42 (0.29) 4.45 (0.12)
(FeosMngo)sSi 225 532  356.54 328  1524.39 (—0.11)  5.77 (—0.06)
(Feg.7Co0.3)25cGa 225 133 29787  —1.09  —571.70 (—0.25)  6.64 (—0.30)




Table S3. Mn-based doped candidates with promising o, at the Fermi energy. Contents in the table are
the space group (SG), the calculated magtic moment m per formula unit, the o,, and oy, at the Fermi
energy, and the maximum value o™ and ag,*™* obtained in an energy window 0.3 eV around the Fermi

level. Ae denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy Oy Oy [Ae] Q™ [Ad]

(up/fu) (Sem™) (Am™K™) (Sem™) [(eV)] (Am™'K™) [(eV)]

Mn,TigoVo1Ga 225 290  1448.19 1.20 1448.19 (0.00) 3.99 (0.04)
MnyFegsMngoGa 225 7.20 139636  —0.60  1586.36 (—0.02)  —3.94 (—0.05)
MnyCoGegoAsey 225 7.64 136531  —0.47  1369.37 (0.01) 3.99 (0.06)
(MngsCro)2ScGe 225  3.38  1161.17  0.10  1562.43 (—0.26)  —3.81 (—0.06)
Mn,TigeVo1Al 225 2.90  1044.91 2.37  1544.45 (—0.01)  4.40 (0.03)
(Mng-Feo3)sNiAl 225 6.79  989.08  —221  1463.94 (0.04)  —4.04 (—0.06)
(MngsFeq3)2ScAl 225 3.87 94670  —4.16  1304.23 (0.07) 5.81 (0.18)
(Mng 7Cro3)2ScIn 225  6.46  813.71 1.41 1104.70 (0.06)  —3.25 (—0.12)
Mn,TigsScooIn 225 346 78557  —1.22 966.26 (0.08)  —1.88 (—0.05)
(Mng7Cro.3)2ScSi 225 358 69226  —3.34  1242.33 (0.03)  —3.87 (—0.02)
(MngsCros)sSi 225 0.38 —626.83 —1.38  —885.94 (—0.05)  —3.07 (0.07)
Mn,TipsSco2Ge 225 218 385.65 0.93 813.23 (—0.30)  3.49 (—0.25)
Mn,Nig7CopsIn 225 822 —323.33  1.59 —357.25 (0.02)  2.33 (—0.03)
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Table S4. Rh-based doped candidates with promising o, at the Fermi energy. Contents in the table are the
space group (SG), the calculated magtic moment m per formula unit, the o,, and o, at the Fermi energy,

max and amax

and the maximum value oy oy

obtained in an energy window 0.3 eV around the Fermi level. Ae

denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Ozy Oy Oy [Ae] Q™ [A]

(up/fu) (Sem™) (Am™IK™Y (Sem™) [(eV)] (Am™'K™) [(eV)]

(RhosRug2)MnIn 225 395 195049  —2.14  1950.49 (0.00)  —6.67 (—0.05)
(RhooRug1),MnGa 225 394 189495  —3.98  2148.66 (0.04)  —7.09 (—0.07)
RhoMnAl 225 411 174250 247 2027.10 (—0.04)  5.97 (0.09)
RhyCrooMng In 225 3.27  1344.07 095  1529.13 (—0.12) —5.51 (—0.17)
(RhooRug1)2CrGa 225 283 131651  —0.89  1316.51 (0.00)  —3.89 (—0.06)
RhyCrAl 225 3.01  1285.60 1.63  1794.87 (—0.03) —5.15 (—0.29)
RhyNiSngsShoa 225 099 —1104.01 615  —1722.29 (0.11)  7.91 (—0.06)
RhNiSi7Po.3 225 092  —770.92 848  —1595.03 (0.06)  8.79 (—0.02)
RhoFeAlgsSipn 225 4.19  764.20 0.37  863.80 (—0.01) 4.83 (0.17)
(Rho.7Rug3)2Coln 225 350  670.14 362  —1060.04 (0.11)  6.13 (0.05)
(Rho.7Rug3)2FeGe 225 420  623.32 3.01 —996.44 (0.02) 8.67 (0.29)
RhyFegsCopoIn 225 4.06 —59557 510  —1252.68 (0.05)  5.12 (0.01)
(RhooRug1),FeGa 225 447  511.23 —1.64  511.23 (0.00) 4.60 (0.28)
(Rho.7Rug3)2CoGa 225 3.39  505.69 1.91 1074.60 (0.03) 5.27 (0.06)
RhyCoAlg7Sips 225 2.90  435.46 ~1.62  506.76 (—0.29) 3.62 (0.23)
(RhooRug1)2NiGa 225 201  420.61 0.81 953.41 (—0.30) 4.59 (0.29)

(RhooRug1)oNiAl 225 1.98  363.69 1.25  1085.13 (—0.29)  4.32 (—0.27)
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Table S5. Ru-based doped candidates with promising o, at the Fermi energy. Contents in the table are the

space group (SG), the calculated magtic moment m per formula unit, the o,, and o, at the Fermi energy,

max
zy

max

and the maximum value o and am?* obtained in an energy window 0.3 eV around the Fermi level. Ae

denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy gy Ty [Aé] Q™ [Ae]

(up/f) (Sem™!) (Am™'K™) (Sem™) [(eV)] (Am™'K™) [(eV)]

(RugsRhgo)oFeP 225 421 143635  —1.36  1436.35 (0.00) 4.41 (0.11)
(Rug.sRhg2)2CoAl 225 291 1426.00 148 221934 (—0.07)  7.33 (0.09)
RuyCogrFeg3Ge 225 3.15  1370.43 2.54 1370.43 (0.00)  —6.49 (—0.18)
(Rug7Rhg5)oFeSb 225 4.36 114657  —1.02  1241.76 (0.08) 6.54 (0.15)
RupMngoCro,Sb 225 3.93  1140.69  —1.12 116179 (0.01)  —4.66 (—0.07)
(Rug.7Rhg3)2CrSb 225 3.61  1133.04  —3.74  2032.25 (—0.07)  4.76 (0.26)
RupMngoFeo P 225 4.04  1086.88 0.47 1086.88 (0.00)  —4.59 (—0.11)
(RugoRhg 1)oMnAs 225 413 1069.22 3.04  1100.74 (—0.04) —5.08 (—0.13)
(RugsRhgo)oFeAs 225 420 1044.04  —2.77  1381.84 (0.07) 3.99 (0.12)
RuFeSi 225 3.93  1014.70 1.33 1014.70 (0.00) 3.43 (0.06)
RuyCop7NigsP 225 1.84  989.33 116 1026.25 (—0.03) —4.83 (—0.13)
RugFegoMng Ge 225 394  985.44 0.84 985.44 (0.00)  —3.87 (—0.12)
RupFeg7MnosSn 225 3.80  889.24  —1.00 946.16 (0.01)  —3.73 (—0.07)
(Rug7Rhgs3)2FeGa 225 3.72  884.07  —244  1099.03 (0.05) 3.64 (0.11)
(Rug7Rhgs)oFeAl 225 3.67  859.74  —234  1184.26 (0.07) 4.13 (0.14)
(RugsRhg2)2CoSi 225 266  814.11 2.68  1070.31 (—0.02)  3.84 (0.04)
(Rug.7Rhg3)MnSn 225 370 75811  —4.56  1286.89 (0.07)  —4.61 (—0.01)
RupCrSnorIngs 225 1.87 —666.38  0.45 —666.38 (0.00)  2.93 (—0.05)
(RugsRhg2)2CrP 225 336 457.30  —155  1306.74 (0.11) 3.90 (0.29)
(Rug7Rhg5)sMnGe 225 3.64 43001  —3.63 132252 (0.12)  —3.80 (0.02)
(RugoRhg1)2CrAs 225 312 40833  —0.40 131359 (0.18)  —5.18 (0.13)
(Rug7Rhg3)2VSi 225 154 37821  —0.92 112337 (0.21)  —2.02 (0.06)
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Table S6. Cr-based doped candidates with promising 0, at the Fermi energy. Contents in the table are the
space group (SG), the calculated magtic moment m per formula unit, the o,, and o, at the Fermi energy,

and the maximum value ¢2®* and a®* obtained in an energy window 0.3 eV around the Fermi level. Ae

Yy Ty

denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy gy Oy [Ae] Qy™ [Ae]

(up/f) (Sem™) (Am™K™) (Sem™) [(eV)] (Am™'K™) [(eV)]

CroTipsScosAs 225 326  951.99 0.15 951.99 (0.00)  —2.18 (—0.05)
(Cro.-Mng3),TiSb 225 240  853.77  —0.23 853.77 (0.00) 2.81 (—0.14)
(Cro.rVos)2ScSi 225 517 61327  —1.22 613.27 (0.00)  —2.17 (—0.06)
(Cro.sMng2)2ScP 225  3.60 55948  —1.88  1297.23 (0.03) 2.75 (0.08)
CroMnGegsGags 225 480  544.09  —0.02 544.09 (0.00) 1.77 (0.26)
CroFegsMngsP 216 0.70 —504.21  —1.75  —508.96 (0.01)  —2.93 (0.04)
CroTiosScosSi 225 4.01  400.80  —0.66  —979.00 (—0.27) —2.20 (—0.05)
(CrosVos)2TiGe 225 351  257.39 046  —518.83 (—0.18)  3.05 (—0.24)

Table S7. Ni-based doped candidates with promising o, at the Fermi energy. Contents in the table are the
space group (SG), the calculated magtic moment m per formula unit, the o, and o, at the Fermi energy,

max and a®* obtained in an energy window 0.3 eV around the Fermi level. Ae

and the maximum value o3 oy

denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy Qgy o [Ae] ™ [A]

(np/E) (Sem™) (Am~'K~1) (Sem) [(eV)] (Am~'K~) [(eV)

(NigsCop.2)eMnIn 225 4.80 —456.14  —0.85  —774.35 (—0.04)  1.63 (=0.10)
(NigsCog2)2FeSb 225 347  —396.06  0.34 —508.19 (0.04) 1.95 (0.29)
(Nig9Cop.1)2MnAl 225 443  —31829 053  —398.26 (—0.02)  2.40 (—0.07)

Table S8. V-based doped candidates with promising o, at the Fermi energy. Contents in the table are the
space group (SG), the calculated magtic moment m per formula unit, the o,, and a,, at the Fermi energy,

max and amax

i =y obtained in an energy window 0.3 eV around the Fermi level. Ae

and the maximum value o

denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG  m Oy Uy o [Ae] g™ [Ae]

(np/Ex) (Sem™!) (Am™ K1) (Sem™) [(eV)] (Am~'K~?) [(eV)]

V3Crp7VosAl 225 0.54 352.33 —1.08 —1090.72 (—0.17)  —5.68 (—0.12)
(Vo.7Cr.3)2TiSb 225  3.12 234.24 —0.40 1255.83 (0.18) 2.22 (0.22)
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Table 59. Co-based doped candidates with promising o, at the Fermi energy. Contents in the table are the

space group (SG), the calculated magtic moment m per formula unit, the o,, and o, at the Fermi energy,

max
Yy

max

and the maximum value o and am?* obtained in an energy window 0.3 eV around the Fermi level. Ae

denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy Oy o [Ad] ™ [Ae]
(up/f) (Sem™!) (Am~'K™) (Scm Y [(eV)] (Am_lK Y [(eV)]
(CopsNips)sSn 225 315  —30.66 856  —2614.20 (0.06)  11.48 (0.03)
(CopoNig1)2FeSn 225 559  —158.04 831  —3351.26 (0.10)  12.65 (0.04)
(CopsNiga)oFeGe 225 531 —1867.45 820  —3152.20 (0.02)  10.90 (—0.03)
(CopsNig2)sMnP 225 581  86.84 7.36  —1548.89 (0.12)  8.41 (0.03)
(CoprNig3)sGe 225 3.03  156.11 6.23  —1477.30 (0.18)  7.43 (0.03)
(CoosNigo)o2FeSi 225 512  —605.80 580  —1044.35 (0.28)  6.55 (—0.02)
(Cop.gNig.2)2MnSb 225  5.82 —546.77 5.41 —1217.02 (0.04) 5.43 (—0.01)
CooMnGagsGegr 225 4.24  831.12 466 1368.59 (—0.03)  4.68 (0.01)
CooMnAlgsSio 225 417 950.80 420 1454.80 (—0.07)  4.41 (0.02)
CosoMnln 225  4.76 447.94 3.87 1924.80 (—0.24) 5.03 (—0.06)
(CopoNig1)sGa 225 3.98  435.88 359 961.37 (—0.09)  3.67 (0.02)
(CoooNig1)sAl 225 393  368.36 357 1562.10 (0.19)  —4.18 (0.15)
(Cog.rFeg3)2CrGa 225 241  701.27 336 2043.27 (—0.04) —8.17 (—0.14)
(Cog.oFeg.1)2CrAl 225  2.77 629.76 3.02 1168.69 (—0.01) 3.55 (0.02)
(CopoNig1)sIn 225 4.09  308.08 273 724.61 (—0.08)  6.27 (0.29)
(Cop.oFep.1)2NiAl 216  3.46 215.79 1.99 1234.34 (0.16) —3.75 (0.12)
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Table S10. Fe-based doped candidates with promising oy, at the Fermi energy. Contents in the table are

the space group (SG), the calculated magtic moment m per formula unit, the 0., and oy, at the Fermi

max
Ty

max

energy, and the maximum value o and o obtained in an energy window 0.3 eV around the Fermi

level. Ae denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy Oty o [Ad] ™ [Ae]
(up/fu) (Sem™) (Am™K™) (Scm D (eV)] (Am™K™!) [(eV)]
FeoColngoSno: 225  6.82 80275 6.8l 1815.55 (0.27) 6.81 (0.00)
FeoMng FegsP 225 430 74539  6.08  1400.34 (—0.12)  8.19 (0.04)
(FeosMng.2)sMnAs 225  3.57  1207.02  —5.99  1408.86 (0.06) 7.62 (0.23)
(Fep.7Cop3)oMnSi 225 357  701.82  —5.05  1634.78 (—0.24)  7.12 (0.21)
(Fe7Co03)2CrAl 225 159 41314  —4.90  1695.66 (0.08)  —5.40 (0.03)
FeaMng gCrp1Sn 225 5.94 929.58 4.70 2006.10 (—0.09) 5.16 (—0.02)
(FepoMng1)sSn 225  6.95 71593 464  1849.10 (=0.09)  5.05 (=0.02)
FesCopsNipoGa 225 6.8  212.84  —459 170037 (0.23)  6.00 (—0.11)
(Fep.sMng 2)2CoSi 225  5.10 330.44 —4.59 1162.46 (0.10) —4.68 (0.01)
FeoSclngoSno; 225 4.01 65443  —458  1437.36 (0.12) 4.85 (0.17)
(Feo.sMngs)sAl 225  6.83 48017  —3.70  2170.11 (—0.29)  6.16 (—0.25)
(Feg.7Cop3)2CoP 216  5.60  273.62  3.65  —848.66 (0.28)  4.14 (0.02)
(Feo7Co03)2ScAl 225 130  —78.92  —3.61  —893.14 (~0.19)  5.61 (—0.29)
(FepsCop2)CrGa 225 073 31634 —353  868.19 (0.04) 4.18 (0.18)
(FeosMnoo)sSi 225 532  356.54  3.28  1524.39 (—0.11)  5.77 (—0.06)
FesCro7MnosSn 225 4.85 91052 316 2103.23 (—0.22) —8.33 (—0.25)
(Feo.rMng.3)sMnSb 225 542  473.06 294  2309.91 (—0.22)  6.54 (—0.14)
FesColngoSno: 216 6.14  301.25 289  1122.48 (—0.29)  4.20 (—0.27)
(FeorCoos)sAs 225 597  560.68 279  704.92 (—0.01)  3.32 (0.02)
(FeorMngs)2ScGa 225 2.65  287.33  2.54  1473.84 (—0.15)  4.70 (—0.09)
FeoNig7Copsln 216 553 18671 244  1006.76 (—0.10)  3.02 (—0.03)
FeyCog.gFeg.2oGa 216 5.75 425.83 2.20 753.58 (—0.29) 2.20 (0.00)
(Feo7Co03)2VSi 225 147  —5.26 199  621.25 (—0.08)  2.50 (—0.03)
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Table S11. Mn-based doped candidates with promising o, at the Fermi energy. Contents in the table are
the space group (SG), the calculated magtic moment m per formula unit, the o,, and oy, at the Fermi

max and amax

energy, and the maximum value o Py

obtained in an energy window 0.3 eV around the Fermi

level. Ae denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy gy Oy [Ae] Qy™ [A¢]

(uB/f) (Sem™) (Am™'K™h) (Sem™) [(eV)] (Am™'K™!) [(eV)]

(Mng sCroo)2FeGa 225 7.03  463.05  —4.94  2130.25 (0.08) 4.98 (0.13)
(MngoFeg1)2TiGa 225 2.82  400.87 471 143143 (—0.06)  4.81 (—0.01)
(Mng.sFeg.3)2CoGe 225  7.37  508.27 455  1315.63 (—0.07)  4.55 (0.00)
(Mng oFe1)-TiAl 225 2.81  121.81 439 171106 (—0.07)  4.83 (—0.02)
(Mng 7Feg3)2ScAl 225 3.87  946.,70  —4.16  1304.23 (0.07) 5.81 (0.18)
(Mng7Cro3)2ScSi 225 3.58  692.26  —3.34  1242.33 (0.03)  —3.87 (—0.02)
Mn,oNiAlg-Sigs 225 7.05  —52.13  —3.29 900.54 (0.09) —3.64 (0.02)
(Mng.7Cro5)2ScGe 225 3.58 49456  —3.26  1142.28 (0.06)  —3.35 (—0.01)

(MngoCro1)sSi 225 068 —248.65 —2.88 —966.70 (—0.15) —3.44 (—0.03)
(Mng.sCros)2ScIn 225 636 440.14 2.86  1006.45 (—0.10)  —2.95 (—0.15)
MnoTiosVooIn 225 378  375.80 2.27 828.78 (—0.14)  2.41 (—0.02)
MnyNig7CopsIn 225 822 —323.33  1.59 —357.25 (0.02)  2.33 (—0.03)
Mn, TiGe 225 198  41.97 1.52 —378.26 (0.08)  3.79 (—0.29)




16

Table S12. Rh-based doped candidates with promising o, at the Fermi energy. Contents in the table are
the space group (SG), the calculated magtic moment m per formula unit, the o,, and oy, at the Fermi

max and amax

energy, and the maximum value o Py

obtained in an energy window 0.3 eV around the Fermi

level. Ae denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy Ay Oy [Ae] Q™ [Ae]

(up/f) (Sem™) (Am™IK™Y) (Sem™) [(eV)] (Am™'K™") [(eV)]

RhyCogrFegsln 225 3.43  394.57 857  —1649.50 (0.10)  9.74 (0.03)
RhoNiSip7Pos 225 092 —770.92 848  —1595.03 (0.06)  8.79 (—0.02)
Rh,NiSn 225 1.15 —54548  7.56  —1728.71 (0.14)  7.56 (0.00)
RhyCogrFeg3Ga 225 344  284.36 6.96  —1844.04 (0.10)  9.35 (0.04)
RhoMnGagsGego 225 431  1012.05  6.47  2374.07 (—0.13) —8.67 (—0.22)
RhyCogrFegsAl 225  3.47  344.62 629  —1778.14 (0.11)  9.67 (0.05)
RhoMnAlysSipo 225 4.28 1178.80 595  2187.48 (—0.12)  5.95 (0.00)
RhoMngoCro In 225 429 141377 587  1985.98 (—0.05) —6.72 (—0.13)
(Rho7Rugs)oCrln 225 251 12331  —5.74 129538 (0.04)  —5.87 (0.01)
RhoFegsCopoln 225 4.06 —595.57 510  —1252.68 (0.05)  5.12 (0.01)
(RhosRug2)2CrAl 225 261  775.06  —4.11  1384.58 (0.04)  —4.12 (—0.01)
(Rho7Rugs)2CrGa 225 243 300.99  —3.80  1446.90 (0.23)  —4.12 (0.02)
RhyFeGag7Geps 225  4.08  50.33 330  —907.58 (0.07)  3.93 (0.29)
(Rho.7Rug.s)2FeGe 225 4.20  623.32 301 —996.44 (0.02)  8.67 (0.29)
RhoFegoMng Al 225 443 26270 —2.20  824.08 (0.09) 5.29 (0.26)
RhoNigoCop Al 225 2,02 254.27 211  —791.36 (0.29)  4.72 (0.28)
RhyNigoCop1Ga 225 202  313.48 1.62 73858 (—0.27)  6.18 (0.29)
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Table S13. Ru-based doped candidates with promising a,, at the Fermi energy. Contents in the table are
the space group (SG), the calculated magtic moment m per formula unit, the o,, and oy, at the Fermi

max and amax

energy, and the maximum value o Py

obtained in an energy window 0.3 eV around the Fermi

level. Ae denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy gy Oy [Ae] Q™ [Ad]

(s /f) (Sem™1) (Am~K~1) (Sem™!) [(eV)] (Am~TK~) [(eV)]

RuyCoAlgsSips 225 240  406.58 6.22 1480.71 (0.23)  —9.82 (0.19)
RupMngoCro P 225 385 49827  —541  1190.01 (0.09) 5.56 (0.17)
RupMngoCro As 225 3.83  579.02  —5.05  1177.03 (0.07)  —5.11 (—0.01)
RupMng 7CrosSh 225  3.73  592.00  —4.77  1298.23 (0.07)  —4.77 (0.00)
Ru,FeP 225 4.26  339.75  —4.68  1591.51 (0.07)  —5.27 (0.02)
(RugsRho),CrSh 225 341 52547  —4.66  1542.99 (0.10)  —4.77 (0.01)
RuyCogsFegsP 225 280  285.38 459 124646 (—0.13)  4.81 (—0.02)
(Rug7Rhg3)oMnSn 225 370  758.11  —4.56  1286.89 (0.07)  —4.61 (—0.01)
RupCoGegoAsos 225 221 499.65  —4.16  979.90 (0.17)  —4.98 (—0.03)
RuyCrosVooAs 225 271 92.75 —3.97  1165.73 (0.27)  —4.13 (0.22)
RupCogoFeq Si 225 240 13682  —3.90 94281 (—0.29)  —4.17 (0.02)
(Rug7Rho3).MnGe 225 3.64  430.01  —3.63 132252 (0.12)  —3.80 (0.02)
RuyFegCopiAs 225 420  793.02  —3.59  1232.81 (0.04) 4.11 (0.15)
RuoFegsMng3Ge 225 3.74 61929  —3.54  1021.12 (0.08)  —3.88 (—0.04)
RuFeosMngsSi 225 371 51330  —3.49  1122.02 (0.12) 3.74 (0.18)
(RugsRhgo)oFeGa 225 353 38430  —3.15  1090.70 (0.12) 3.48 (0.18)
RuyFegoMng Sn 225 4.03  431.43 270 893.07 (—0.07)  —3.95 (—0.16)
(Rug7Rhgs)oFeAl 225 3.67  859.74  —2.34  1184.26 (0.07) 4.13 (0.14)
RuyCro sV oP 225 276 89.01 —226  1162.72 (0.27)  —3.38 (0.22)
RuyCrorVosSn 225 178  24.53 192 393.88 (—0.05)  1.92 (0.00)
(RugoRhg1)oFeSb 225 4.39  241.05  —1.82  1056.85 (0.05) 2.35 (0.17)
(RugsRhg2)oVSi 225 135 24716  —1.40  1006.25 (0.26) 3.17 (0.29)




18

Table S14. Cr-based doped candidates with promising o, at the Fermi energy. Contents in the table are
the space group (SG), the calculated magtic moment m per formula unit, the o,, and oy, at the Fermi
energy, and the maximum value o™ and ag,*™* obtained in an energy window 0.3 eV around the Fermi

level. Ae denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy Oy Ty [Ae] Q™ [Ae]

(up/f) (Sem™) (Am™IK™Y) (Sem™) [(eV)] (Am™'K™!) [(eV)]

CroFegsMngoP 216 0.79 —31.04  —321  654.09 (0.29) —3.21 (0.00)
(Cro7Mng3)oScP 225  3.39  514.02 2.54  1280.13 (—0.03)  2.81 (0.02)
(CrooMng1)oTiAs 225 2.81  619.69 242 758.96 (—0.08) —2.77 (—0.12)

(CrooVo1)2TiSb 225 321  79.48 231 1367.10 (=0.05)  2.33 (—0.01)
CroMng7FegsGe 225 4.78  285.88 1.97  552.04 (—0.06)  —2.42 (0.28)
(CrorVos)2TiGe 225 334  109.03  —1.75  580.18 (—0.17)  2.20 (—0.23)
CroTioVosSi 225 316 17584  —1.34  1059.06 (0.12) 2.26 (0.17)
(Cro.sMng.3)2ScSi 225 439 257.95 123 709.41 (—0.01)  —2.65 (0.27)

Table S15. Ni-based doped candidates with promising o, at the Fermi energy. Contents in the table are
the space group (SG), the calculated magtic moment m per formula unit, the o, and oy, at the Fermi
energy, and the maximum value o™ and a ™ obtained in an energy window 0.3 eV around the Fermi

level. Ae denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy Oy o [Ae] ™ [Ae]

(pp/fau.) (Sem™1) (Am~'K™1) (Sem™1) [(eV)] (Am~'K™!) [(eV)]

NigFeSbosSnoo 225 3.40 —210.64 —2.73  —456.81 (—0.06)  4.00 (0.29)
(Nig.7Cog.3)oMnIn 225 501 —382.82  1.69 —795.55 (0.05)  2.12 (—0.27)
NioMng 7Feg3Al 225 4.13 —186.71 —1.15  —530.25 (—0.22)  3.07 (—0.24)

Table S16. V-based doped candidates with promising o, at the Fermi energy. Contents in the table are the
space group (SG), the calculated magtic moment m per formula unit, the o,, and a,, at the Fermi energy,

max and amax

and the maximum value o7 oy

obtained in an energy window 0.3 eV around the Fermi level. Ae

denotes the energy difference of the maximum values with respect to the Fermi energy.

Candidates SG m Oy Qay o [Ae] e [Ae]

(pp/fu.) (Sem™!) (Am~'K=1) (Sem™!) [(eV)] (Am~1K™1) [(eV)]

(Vo.sTio.2)2TiSb 225 021  —83.71 313 942.64 (—0.06) —5.09 (—0.10)
V,CrAlpsSip. 225 117 239.69  —2.35  437.09 (0.06) 2.93 (0.16)
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