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Supplementary Note 1:

The Elemental and Electronic Properties

for Feature Engineering

The following atomic and electronic properties were considered to develop the machine learn-
ing models. Here, BCC indicates body-centered cubic, and FCC means face-centered cubic.

Atomic volume

Atomic number
Atomic weight

BCC energy diff

BCC effective lattice constant
BCC fermi

BCC magnetic moment
BCC volume padiff
BCC volume pa.
Boiling temperature
ICSD volume

Number of d unfilled
Number of f valence
Number of s unfilled

Supplementary Note 2:

Is Mendeleev

Is meta

Is nonmetal

Is metalloid

Is alkali

Is d-block

Is f-block

Number of valence
Number of unfilled
Number of s valance
Space group number
Number of d valence

Number of p unfilled
Oxidation states

Column number

Covalent radius

Density

First ionization energy
Ground state band gap
Ground state efflatcnt
Ground state estBCClatcnt
Ground state estFCClatcnt
Ground state magnetic moment
Ground state volume pa
Row number

Number of f unfilled
Number of p valence
Polarizability

Predicted Spintronic Materials

The following table contains the chemical formulas of the spintronic materials predicted by
the deep neural network (DNN) model. The material structures can be downloaded from the

Carolina Materials database at http://www.carolinamatdb.org/.

Supplementary Table 1: The spintronic materials predicted by the DNN model

AlCOﬁN

FeﬁRhCl

FeﬁNGCl

BaCuF6

FesRhN

HfGMDNG

BaNiFg

F66 RhS

K6F606

BaRhFg

FeCogC

K6OSS6

BaRuFg

Fe Rhﬁ O

K6TC06

C&CO(;N

GaCoGN

KeWOg

CO6II'N

HfCOGC

MggFeOg

CogRhN

IHCO(;N

NagMoOg

CogRuN

MHGAUS

Na6Ru06

COGSbN

MnNigN

Na6T(306

CogTeO

SYCHF6

Na6W06

CONiGN

T1CogP

RbsIrOg

FegCoN

ZrCogCl

RbﬁRGSG

FeﬁPtCl

CS(;RGSG

RbGTC06

F€6PtN

CS(;RUO@

V6S6Cl1



http://www.carolinamatdb.org/
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Supplementary Note 3: GGA and GGA+U Calculations

We performed GGA+U calculations to determine whether the onsite Coulomb potential
affects the results. Table 2] contains the band gap values in eV for spin-up and spin-down
electrons. It is clear that BaCuFg and NagTcOg remain half-metals. K6TcO6 and RbglrOg
have negligible band gap openings when we enable the U potential. Figure [1l shows the
energy of the non-magnetic phase (Eyys) relative to the ferromagnetic phase as the U value
is altered. The positive Eyj,s values indicate that all materials remain magnetic based on
GGA+U calculations.

Supplementary Table 2: Band gap from GGA (U = 0 eV), and GGA+U calculations, when
U=2eVand U =4¢eV.

U=0eV|U=2eV|U=4¢eV
Up |Down|Up |Down|Up |Down
BaCuFg (0.00{0.96 (0.00{1.05 |0.00(1.15
NagTcOg|0.00{1.83 {0.00{2.02 |0.00{2.04
KeTcOg [0.00/0.00 |0.00]0.03 ]0.00/0.02
RbsIrOg [0.00/0.00 |0.01]0.01 |0.07/0.007

Material

Na,TcO, '

4000 gy g K, TcO, b
| ® RbIr0,

XX BaGCuFﬁ

3000 - =

2000

ENM (meV)

Supplementary Figurel: The energy of non magnetic phase relative to the ferromagnetic

phase based on GGA (U = 0) and GGA+U calculations.
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Supplementary Note 4:

Stable Structures

The following structures are the computationally discovered stable spintronic materials in

the CIF format.

BaCuFg

#

# CRYSTAL DATA
data_VESTA_phase_1

_chemical_name_common
_cell_length_a
_cell_length_b
_cell_length_c
_cell_angle_alpha
_cell_angle_beta
_cell_angle_gamma
_cell_volume
_space_group_name_H-M_
_space_group_IT_number

loop_

_sSpace_group_symop_operation_xyz

’X, ¥V, 2

loop_

_atom_site_label
_atom_site_occupanc
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_adp_type
_atom_site_B_iso_or
_atom_site_type_sym

Bal
Ba2
Ba3
Ba4
Cul
Cu2
Cu3
Cu4
F1

1

e e N e
O O O O O O O O

.0

alt

y

_equiv
bol
0.750000
0.750000
0.250000
0.250000
-0.000000
-0.000000
0.500000
0.500000
0.500000

’Ba4 Cu4d F24

8.125344

8.125344

8.125344

90.000000

90.000000

90.000000

536.445139

JP 1)

1
0.250000 0.750000
0.750000 0.250000
0.250000 0.250000
0.750000 0.750000
-0.000000 -0.000000
0.500000 0.500000
-0.000000 0.500000
0.500000 -0.000000
-0.000000 0.728783

Biso 1.000000 Ba
Biso 1.000000 Ba
Biso 1.000000 Ba
Biso 1.000000 Ba
Biso 1.000000 Cu
Biso 1.000000 Cu
Biso 1.000000 Cu
Biso 1.000000 Cu
Biso 1.000000 F



F2
F3
F4
F5
F6
F7
F8
F9
F10
F11
F12
F13
F14
F15
F16
F17
F18
F19
F20
F21
F22
F23
F24

e T e T e T e e e e e e e e S e e e S e S L T
O O O O O O O OO OO O OO OO0 Oooo o oo

0.500000
0.228783
0.771217
-0.000000
0.500000
0.500000
0.500000
0.228783
0.771217
-0.000000
0.500000
-0.000000
-0.000000
0.728783
0.271217
0.500000
-0.000000
-0.000000
-0.000000
0.728783
0.271217
0.500000
-0.000000

-0.000000
-0.000000
-0.000000
0.228783
0.271217
0.500000
0.500000
0.500000
0.500000
0.728783
0.771217

-0.000000
-0.000000

-0.000000
-0.000000
0.228783
0.271217
0.500000
0.500000
0.500000
0.500000
0.728783
0.771217

0.271217
-0.000000
-0.000000
-0.000000
-0.000000
0.228783
0.771217
0.500000
0.500000
0.500000
0.500000
0.228783
0.771217
0.500000
0.500000
0.500000
0.500000
0.728783
0.271217
-0.000000
-0.000000
-0.000000
-0.000000
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Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F

Biso 1.000000 F

Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F

Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F
Biso 1.000000 F

Biso 1.000000 F
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NagTcOg

-

#

# CRYSTAL DATA
data_VESTA_phase_1

_chemical_name_common
_cell_length_a
_cell_length_b
_cell_length_c
_cell_angle_alpha
_cell_angle_beta
_cell_angle_gamma
_cell_volume
_space_group_name_H-M_
_space_group_IT_number

loop_

_space_group_symop_operation_xyz

’X, Vs =z

loop_

_atom_site_label
_atom_site_occupanc
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_adp_type
_atom_site_B_iso_or

alt

y

_equiv

_atom_site_type_symbol

Nail 1.0
Na2
Na3
Na4d
Nab
Na6
Na7
Na8
Na9
Na10
Nail1l
Nai12

e e S e T e e

0
0
0
0
0
.0
0
0
0
0
0

-0.000000
0.250000
-0.000000
0.750000
0.250000
0.250000
-0.000000
0.250000
-0.000000
0.750000
0.250000
0.250000

’Na24 Tc4 024

9.275142

9.275142

9.275142

90.000000

90.000000

90.000000

797.924246

)P 1)

1
0.750000 0.750000
-0.000000 0.750000
0.250000 0.750000
-0.000000 0.750000
0.750000 -0.000000
0.250000 -0.000000
0.250000 0.250000
0.500000 0.250000
0.750000 0.250000
0.500000 0.250000
0.250000 0.500000
0.750000 0.500000

Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso

1
1
1
1
1
1
1

.000000
.000000
.000000
.000000
.000000
.000000
.000000

Na
Na
Na
Na
Na
Na
Na

1.000000 Na
1.000000 Na
1.000000 Na
1.000000 Na
1.000000 Na



Nal3
Nal4
Na1b
Nal6
Nal7
Nal8
Nal19
Na20
Na21
Na22
Na23
Na24
Tcl
Tc2
Tc3
Tcd
01
02
03
04
05
06
o7
08
09
010
011
012
013
014
015
016
017
018
019
020
021
022
023
024

I e T T = = e e e S e S T e T e e e = T = T i e e e e e e e e e T e

O O O O O O O OO OO OO OO OO O OO OOOOOOOOOOO0OOOO0OOOoO oo oo

.500000
. 750000
.500000
.250000
.750000
. 750000
.500000
.750000
.500000
.250000
. 750000
. 750000
-0.000000
-0.000000
0.500000
0.500000
0.500000
-0.000000
0.210815
0.789185
0.500000
0.500000
0.500000
-0.000000
0.210815
0.789185
0.500000
0.500000
-0.000000
0.500000
0.710815
0.289185
-0.000000
-0.000000
-0.000000
0.500000
0.710815
0.289185
-0.000000
-0.000000

O O O O O OO OO o oo

0.750000
-0.000000
0.250000
-0.000000
.750000
.250000
.250000
.500000
.750000
.500000
.250000
.750000
-0.000000
0.500000
-0.000000
0.500000
-0.000000
-0.000000
-0.000000
-0.000000
0.710815
0.289185
0.500000
0.500000
0.500000
0.500000
0.210815
0.789185
-0.000000
-0.000000
-0.000000
-0.000000
0.710815
0.289185
0.500000
0.500000
0.500000
0.500000
0.210815
0.789185

O O O O O O O o

0.250000
0.250000
0.250000
0.250000
.500000
.500000
.750000
.750000
.750000
.750000
-0.000000
-0.000000
-0.000000
0.500000
0.500000
-0.000000
0.710815
0.789185
-0.000000
-0.000000
-0.000000
-0.000000
0.210815
0.289185
0.500000
0.500000
0.500000
0.500000
0.210815
.289185
.500000
.500000
.500000
.500000
.710815
0.789185
-0.000000
-0.000000
-0.000000
-0.000000

O O O O O O

O O O O O O

Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Na
Biso 1.000000 Tc
Biso 1.000000 Tc
Biso 1.000000 Tc
Biso 1.000000 Tc
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
Biso 1.000000 O
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+

#

# CRYSTAL DATA
data_VESTA_phase_1

_chemical_name_common
_cell_length_a
_cell_length_b
_cell_length_c
_cell_angle_alpha
_cell_angle_beta
_cell_angle_gamma
_cell_volume
_space_group_name_H-M_
_space_group_IT_number

loop_

_sSpace_group_symop_operation_xyz

’X, Vs 2

loop_

_atom_site_label
_atom_site_occupanc
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_adp_type
_atom_site_B_iso_or

alt

y

_equiv

_atom_site_type_symbol

K1
K2
K3
K4
K5
K6
K7
K8
K9
K10
K11
K12
K13

1.

e e e el el T = =
O O O O O O O O O O o o

0

-0.000000
0.250000
-0.000000
0.750000
0.250000
0.250000
-0.000000
0.250000
-0.000000
0.750000
0.250000
0.250000
0.500000

’K24 Tc 024
10.335238
10.335238
10.335238
90.000000
90.000000
90.000000
1103.980452
)P 1)
1
0.750000 0.750000
0.000000 0.750000
0.250000 0.750000
-0.000000 0.750000
0.750000 0.000000
0.250000 0.000000
0.250000 0.250000
0.500000 0.250000
0.750000 0.250000
0.500000 0.250000
0.250000 0.500000
0.750000 0.500000
0.750000 0.250000

Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso

1.000000 K

1.000000 K

1.000000 K
1.000000 K
1.000000 K
1.000000 K
1.000000 K
1.000000 K
1.000000 K
1.000000 K
1.000000 K
1.000000 K
1.000000 K



K14
K15
K16
K17
K18
K19
K20
K21
K22
K23
K24
Tcl
Tc2
Tc3
Tc4
01

02

03

04

05

06

o7

08

09

010
011
012
013
014
015
016
017
018
019
020
021
022
023
024

el e e T T = e e e e e e e S N N i e e e T e e e e S S e e e S S =
O O O O O O O O O OO O OO OO O OO O OO OO0 OO OO0OO0OO0OO0OO0OOoo0ooo oo

. 750000
.500000
.250000
.750000
.750000
.500000
.750000
.500000
.250000
.750000
. 750000
-0.000000
-0.000000
0.500000
0.500000
0.500000
-0.000000
0.189645
0.810355
0.500000
0.500000
0.500000
-0.000000
0.189645
0.810355
0.500000
0.500000
-0.000000
0.500000
0.689645
0.310355
-0.000000
-0.000000
-0.000000
0.500000
0.689645
0.310355
-0.000000
-0.000000

O OO O OO OO o o o

0.000000
0.250000
-0.000000
.750000
.250000
.250000
.500000
.750000
.500000
.250000
.750000
-0.000000
0.500000
-0.000000
0.500000
0.000000
-0.000000
-0.000000
0.000000
0.689645
0.310355
0.500000
0.500000
0.500000
0.500000
0.189645
0.810355
0.000000
-0.000000
-0.000000
0.000000
0.689645
0.310355
0.500000
0.500000
0.500000
0.500000
0.189645
0.810355

O O O O O O O o

0.250000
0.250000
0.250000
.500000
.500000
. 750000
.750000
.750000
.750000
.000000
.000000
0.000000
0.500000
0.500000
0.000000
0.689645
0.810355
0.000000
0.000000
-0.000000
0.000000
0.189645
0.310355
0.500000
0.500000
0.500000
0.500000
0.189645
0.310355
0.500000
0.500000
0.500000
0.500000
0.689645
0.810355
-0.000000
-0.000000
-0.000000
0.000000

O O O O O O O o

Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
Biso
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1.000000 K
1.000000 K
1.000000 K
.000000
.000000
.000000
.000000
.000000
.000000
.000000
.000000 K
1.000000 Tc
1.000000 Tc
1.000000 Tc
1.000000 Tc
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O
1.000000 O

e
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#

# CRYSTAL DATA

data_VESTA_phase_1

_chemical_name_common ’Rb24 Ir4 024
_cell_length_a 10.766218
_cell_length_b 10.766218
_cell_length_c 10.766218
_cell_angle_alpha 90.000000
_cell_angle_beta 90.000000
_cell_angle_gamma 90.000000
_cell_volume 1247.928004
_space_group_name_H-M_alt P 1’
_space_group_IT_number 1
loop_
_space_group_symop_operation_xyz

’X, v, =z
loop_

_atom_site_label
_atom_site_occupancy
_atom_site_fract_x
_atom_site_fract_y
_atom_site_fract_z
_atom_site_adp_type
_atom_site_B_iso_or_equiv
_atom_site_type_symbol

Rb1l 1.0 0.000000 0.750000 0.750000 Biso 1.000000 Rb
Rb2 1.0 0.250000 -0.000000 0.750000 Biso 1.000000 Rb
Rb3 1.0 0.000000 0.250000 0.750000 Biso 1.000000 Rb
Rb4 1.0 0.750000 -0.000000 0.750000 Biso 1.000000 Rb
Rbb 1.0 0.250000 0.750000 -0.000000 Biso 1.000000 Rb
Rb6 1.0 0.250000 0.250000 -0.000000 Biso 1.000000 Rb
Rb7 1.0 0.000000 0.250000 0.250000 Biso 1.000000 Rb
Rb8 1.0 0.250000 0.500000 0.250000 Biso 1.000000 Rb
Rb9 1.0 0.000000 0.750000 0.250000 Biso 1.000000 Rb
Rb10 1.0 0.750000 0.500000 0.250000 Biso 1.000000 Rb
Rb11l 1.0 0.250000 0.250000 0.500000 Biso 1.000000 Rb
Rb12 1.0 0.250000 0.750000 0.500000 Biso 1.000000 Rb
Rb13 1.0 0.500000 0.750000 0.250000 Biso 1.000000 Rb
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Rb14 1.0 0.750000 -0.000000 0.250000 Biso 1.000000 Rb
Rb15 1.0 0.500000 0.250000 0.250000 Biso 1.000000 Rb
Rb16 1.0 0.250000 -0.000000 0.250000 Biso 1.000000 Rb
Rb17 1.0 0.750000 0.750000 0.500000 Biso 1.000000 Rb
Rb18 1.0 0.750000 0.250000 0.500000 Biso 1.000000 Rb
Rb19 1.0 0.500000 0.250000 0.750000 Biso 1.000000 Rb
Rb20 1.0 0.750000 0.500000 0.750000 Biso 1.000000 Rb
Rb21 1.0 0.500000 0.750000 0.750000 Biso 1.000000 Rb
Rb22 1.0 0.250000 0.500000 0.750000 Biso 1.000000 Rb
Rb23 1.0 0.750000 0.250000 -0.000000 Biso 1.000000 Rb
Rb24 1.0 0.750000 0.750000 -0.000000 Biso 1.000000 Rb
Irl 1.0 0.000000 -0.000000 -0.000000 Biso 1.000000 Ir
Ir2 1.0 0.000000 0.500000 0.500000 Biso 1.000000 Ir
Ir3 1.0 0.500000 -0.000000 0.500000 Biso 1.000000 Ir
Ird 1.0 0.500000 0.500000 -0.000000 Biso 1.000000 Ir
01 1.0 0.500000 -0.000000 0.685370 Biso 1.000000 O
02 1.0 0.000000 -0.000000 0.814630 Biso 1.000000 O
03 1.0 0.185370 -0.000000 -0.000000 Biso 1.000000 O
04 1.0 0.814630 -0.000000 -0.000000 Biso 1.000000 O
05 1.0 0.500000 0.685370 -0.000000 Biso 1.000000 O
06 1.0 0.500000 0.314630 -0.000000 Biso 1.000000 O
o7 1.0 0.500000 0.500000 0.185370 Biso 1.000000 O
08 1.0 0.000000 0.500000 0.314630 Biso 1.000000 O
09 1.0 0.185370 0.500000 0.500000 Biso 1.000000 O
010 1.0 0.814630 0.500000 0.500000 Biso 1.000000 O
011 1.0 0.500000 0.185370 0.500000 Biso 1.000000 O
012 1.0 0.500000 0.814630 0.500000 Biso 1.000000 O
013 1.0 0.000000 -0.000000 0.185370 Biso 1.000000 O
014 1.0 0.500000 -0.000000 0.314630 Biso 1.000000 O
015 1.0 0.685370 -0.000000 0.500000 Biso 1.000000 O
016 1.0 0.314630 -0.000000 0.500000 Biso 1.000000 O
017 1.0 0.000000 0.685370 0.500000 Biso 1.000000 O
018 1.0 0.000000 0.314630 0.500000 Biso 1.000000 O
019 1.0 0.000000 0.500000 0.685370 Biso 1.000000 O
020 1.0 0.500000 0.500000 0.814630 Biso 1.000000 O
021 1.0 0.685370 0.500000 -0.000000 Biso 1.000000 O
022 1.0 0.314630 0.500000 -0.000000 Biso 1.000000 O
023 1.0 0.000000 0.185370 -0.000000 Biso 1.000000 O
024 1.0 0.000000 0.814630 -0.000000 Biso 1.000000 O



