
Supplemental information 3

The space-group, lattice parameters, relative energy and spin magnetic moment are shown in the following tables.
These tables are classified by each combination of groups in the periodic table. For example, “I-XV” means that atom A
and atom B are in group I and XV, respectively. T, H, and P represent the types of initial structures. The order of THP
represents their stability. For example, “PTX” means the planar type initial structure is the most stable, the 1T type
one is the second stable, and the 1H type one is much more unstable than the others. X represents a structure whose
relative energy exceed 0.03 Hartree (≈ 0.82 eV) per the unit cell including 12 atoms. The space-groups of the obtained
final structures for each initial states are also shown. The definitions of relative energies ∆E1 and ∆E2 are as follows:
∆E1 = Ethe second stable structure−Ethe most stable structure, and ∆E2 = Ethe third stable structure−Ethe most stable structure.
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[Å

]
γ

[d
e
g
]

a
[Å
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[Å

]
γ

[d
e
g
]

a
[Å

]
b
[Å
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[Å

]
γ

[d
e
g
]

a
[Å
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[Å

]
b
[Å
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[Å

]
γ

[d
e
g
]

[e
V
]

[e
V
]

T
H

P

C
d
C
r 2

H
X
X

–
P
2
/
c
(1

3
)

–
–

–
–

7
.6
9

1
0
.3
8

3
4
.0

–
–

–
2
.8
0
5

3
.2
1
5

–
3
6
.1

–
C
d
Y

2
P
H
T

C
2
/
m

(1
2
)

P
4
/
m

m
m

(1
2
3
)

C
2
/
m

(1
2
)

9
.0
2

9
.8
9

4
6
.7

9
.8
1

6
.9
3

4
5
.0

1
0
.0
5

7
.2
9

5
6
.9

0
.0
4
0

0
.7
3
0

0
.0

0
.0

1
.5

C
d
P
d
2

H
T
X

C
2
/
m

(1
2
)

P
m

m
m

(4
7
)

–
1
0
.3
2

1
0
.3
3

3
1
.8

1
0
.3
1

8
.3
3

3
4
.1

–
–

–
0
.2
0
3

3
.1
3
6

0
.0

0
.0

–
C
d
A
g
2

P
X
X

–
–

P
6
/
m

m
m

(1
9
1
)

–
–

–
–

–
–

9
.9
6

9
.9
6

5
9
.8

1
.0
2
5

1
.2
4
5

–
–

0
.0

C
d
A
u
2

H
X
X

–
P
2
/
c
(1

3
)

–
–

–
–

8
.6
0

7
.5
4

4
1
.5

–
–

–
1
.5
0
6

1
.5
1
7

–
0
.0

–
H
g
A
g
2

P
T
X

P
6
/
m

m
m

(1
9
1
)

–
P
6
/
m

m
m

(1
9
1
)

1
0
.0
1

1
0
.0
2

5
9
.7

–
–

–
1
0
.0
1

1
0
.0
1

5
9
.7

0
.0
5
5

1
.9
3
6

0
.0

–
0
.0

H
g
P
t 2

P
T
X

P
6
m

m
(1

8
3
)

–
P
m

m
n
(5

9
)

9
.1
8

9
.1
8

6
0
.0

–
–

–
9
.2
0

9
.1
4

6
0
.2

0
.0
5
5

2
.8
6
6

0
.0

–
0
.0

28



T
a
b
le

2
8
:
L
is
t
o
f
X
II
I-
I

sp
e
c
ie
s

In
it
ia
l

sp
a
c
e
g
ro

u
p

la
tt
ic
e
p
a
ra

m
e
te
rs

re
la
ti
v
e
e
n
e
rg

y
sp

in
m
o
m
e
n
t

st
ru

c
tu

re
T

H
P

T
H

P
∆
E

1
∆
E

2
[µ

B
/
u
n
it

c
e
ll
]

in
d
ic
e
s

a
[Å
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[Å

]
b
[Å
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[Å

]
γ

[d
e
g
]

[e
V
]

[e
V
]

T
H

P

B
S
e
2

H
T
X

P
1
(1

)
C
m

(8
)

–
8
.0
0

6
.4
0

4
9
.8

6
.3
2

6
.1
8

7
7
.4

–
–

–
0
.6
6
5

5
.1
9
7

0
.0

0
.0

–
A
lO

2
T
X
X

P
3̄
m

1
(1

6
4
)

–
–

5
.7
1

5
.7
1

6
4
.4

–
–

–
–

–
–

2
.0
6
1

2
.7
7
5

4
.0

–
–

A
lS

2
P
X
X

–
–

P
1̄
(2

)
–

–
–

–
–

–
6
.7
1

8
.1
4

5
6
.4

1
.0
4
1

1
.6
1
5

–
–

0
.0

A
lS
e
2

T
X
X

C
2
/
m

(1
2
)

–
–

7
.2
9

7
.2
9

4
9
.9

–
–

–
–

–
–

2
.4
4
4

2
.9
3
6

0
.0

–
–

In
O

2
T
P
X

P
3̄
m

1
(1

6
4
)

–
P
3̄
m

1
(1

6
4
)

6
.6
7

6
.6
9

6
5
.5

–
–

–
7
.1
7

6
.6
9

5
7
.8

0
.1
5
4

1
.2
8
5

4
.0

–
4
.0

In
S
2

P
X
X

–
–

P
2
1
/
m

(1
1
)

–
–

–
–

–
–

8
.9
0

8
.9
1

6
0
.3

1
.8
3
6

2
.2
4
2

–
–

0
.0

In
T
e
2

H
T
P

C
2
/
m

(1
2
)

C
2
2
2
(2

1
)

P
2
1
/
m

(1
1
)

8
.5
1

8
.5
0

4
7
.8

8
.5
3

8
.5
3

4
6
.2

9
.2
4

9
.2
4

6
8
.7

0
.0
5
8

0
.3
9
0

0
.0

0
.0

0
.0

T
lS

2
P
X
X

–
–

P
2
(3

)
–

–
–

–
–

–
7
.8
2

8
.9
5

9
4
.4

5
.5
8
2

5
.8
3
4

–
–

0
.0

35



T
a
b
le

3
5
:
L
is
t
o
f
X
II
I-
X
V
II

sp
e
c
ie
s

In
it
ia
l

sp
a
c
e
g
ro

u
p

la
tt
ic
e
p
a
ra

m
e
te
rs

re
la
ti
v
e
e
n
e
rg

y
sp

in
m
o
m
e
n
t

st
ru

c
tu

re
T

H
P

T
H

P
∆
E

1
∆
E

2
[µ

B
/
u
n
it

c
e
ll
]

in
d
ic
e
s

a
[Å
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[Å

]
γ

[d
e
g
]

a
[Å
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[Å

]
γ

[d
e
g
]

[e
V
]

[e
V
]

T
H

P

C
B

2
T
P
X

P
1̄
(2

)
–

P
1
(1

)
5
.2
1

5
.5
3

3
6
.1

–
–

–
5
.2
8

6
.6
3

8
3
.9

0
.0
8
5

3
.5
8
8

0
.0

–
0
.0

C
T
l 2

T
X
X

P
3
m

1
(1

5
6
)

–
–

7
.8
0

7
.8
0

5
9
.6

–
–

–
–

–
–

1
.8
5
5

2
.8
1
3

0
.0

–
–

S
iB

2
H
T
P

C
m

(8
)

C
2
(5

)
P
1̄
(2

)
7
.3
5

7
.3
5

4
8
.3

6
.8
8

6
.8
7

4
3
.4

5
.9
6

7
.8
6

6
0
.7

0
.4
7
1

0
.5
2
8

0
.0

0
.0

0
.0

S
iA

l 2
H
X
X

–
P
m

n
2
1
(3

1
)

–
–

–
–

7
.5
2

7
.5
2

4
1
.7

–
–

–
2
.6
7
8

4
.1
2
5

–
0
.0

–
G
e
A
l 2

H
X
X

–
A
m

m
2
(3

8
)

–
–

–
–

8
.1
1

8
.1
0

3
9
.7

–
–

–
1
.7
9
4

2
.6
6
6

–
0
.0

–
G
e
In

2
H
X
X

–
P
m

(6
)

–
–

–
–

8
.8
1

8
.9
7

4
0
.7

–
–

–
0
.8
6
7

0
.8
7
9

–
0
.0

–
G
e
T
l 2

H
X
X

–
P
m

(6
)

–
–

–
–

8
.4
9

7
.0
8

5
1
.7

–
–

–
1
.9
2
6

1
.9
3
4

–
0
.0

–
S
n
A
l 2

P
X
X

–
–

P
1
(1

)
–

–
–

–
–

–
6
.5
4

6
.6
9

5
5
.2

3
.8
6
0

5
.5
0
2

–
–

0
.0

S
n
In

2
H
X
X

–
A
m

m
2
(3

8
)

–
–

–
–

9
.5
4

9
.3
1

3
9
.1

–
–

–
1
.4
8
1

1
.4
9
9

–
0
.0

–
P
b
In

2
H
X
X

–
A
m

m
2
(3

8
)

–
–

–
–

9
.9
0

9
.9
0

3
8
.4

–
–

–
1
.2
3
5

1
.4
9
8

–
0
.0

–
P
b
T
l 2

H
X
X

–
P
2
/
m

(1
0
)

–
–

–
–

1
2
.4
4

9
.4
2

3
3
.2

–
–

–
2
.3
6
6

3
.5
2
8

–
0
.0

–

41



T
a
b
le

4
1
:
L
is
t
o
f
X
IV

-X
IV

sp
e
c
ie
s

In
it
ia
l

sp
a
c
e
g
ro

u
p

la
tt
ic
e
p
a
ra

m
e
te
rs

re
la
ti
v
e
e
n
e
rg

y
sp

in
m
o
m
e
n
t

st
ru

c
tu

re
T

H
P

T
H

P
∆
E

1
∆
E

2
[µ

B
/
u
n
it

c
e
ll
]

in
d
ic
e
s

a
[Å
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[Å

]
γ

[d
e
g
]

a
[Å
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[Å

]
γ

[d
e
g
]

[e
V
]

[e
V
]

T
H

P

C
T
i 2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

6
.1
0

6
.1
1

6
0
.0

–
–

–
–

–
–

4
.9
5
2

1
2
.1
6
1

7
.7

–
–

C
V

2
T
X
X

P
3̄
m

1
(1

6
4
)

–
–

5
.7
6

5
.7
7

6
0
.0

–
–

–
–

–
–

3
.6
5
2

4
.1
5
4

0
.0

–
–

C
C
r 2

T
H
X

P
3̄
m

1
(1

6
4
)

P
6̄
m

2
(1

8
7
)

–
5
.6
2

5
.6
5

5
9
.8

5
.2
7

5
.2
6

5
9
.8

–
–

–
0
.3
5
2

7
.4
2
7

0
.0

0
.0

–
C
N
i 2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

5
.8
0

5
.8
0

5
9
.7

–
–

–
–

–
–

2
.2
3
0

2
.7
0
1

0
.0

–
–

C
Y

2
T
H
X

P
3̄
m

1
(1

6
4
)

P
3̄
m

1
(1

6
4
)

–
7
.1
0

7
.1
1

6
0
.1

7
.1
0

7
.1
1

6
0
.1

–
–

–
0
.0
0
3

5
.5
0
0

0
.0

0
.0

–
C
N
b
2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

6
.2
5

6
.2
6

6
0
.0

–
–

–
–

–
–

3
.4
0
3

8
.5
6
1

0
.0

–
–

C
M

o
2

H
X
X

–
P
6̄
m

2
(1

8
7
)

–
–

–
–

5
.7
3

5
.7
1

5
9
.6

–
–

–
0
.9
3
3

6
.5
5
4

–
0
.0

–
C
T
c
2

P
X
X

–
–

P
1
(1

)
–

–
–

–
–

–
6
.5
7

5
.7
7

4
8
.7

1
.8
8
2

2
.9
4
0

–
–

0
.0

C
R
u
2

H
X
X

–
P
6̄
m

2
(1

8
7
)

–
–

–
–

5
.5
5

5
.5
6

5
9
.5

–
–

–
1
.5
4
0

3
.6
7
1

–
0
.0

–
C
P
d
2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

6
.2
4

6
.2
4

5
9
.9

–
–

–
–

–
–

1
.2
1
7

1
.5
9
1

0
.0

–
–

C
A
g
2

H
T
X

P
3̄
m

1
(1

6
4
)

P
6̄
m

2
(1

8
7
)

–
6
.4
2

6
.4
3

5
9
.6

6
.1
3

6
.1
1

5
9
.7

–
–

–
0
.3
2
2

0
.8
4
8

0
.0

0
.0

–
C
H
f 2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

6
.4
2

6
.4
3

6
0
.1

–
–

–
–

–
–

6
.4
1
1

8
.6
9
5

0
.0

–
–

C
T
a
2

T
P
X

P
3̄
m

1
(1

6
4
)

–
P
1̄
(2

)
6
.1
6

6
.1
6

5
9
.9

–
–

–
7
.1
5

5
.8
6

5
4
.3

0
.1
0
7

3
.8
9
8

0
.0

–
0
.0

C
W

2
H
X
X

–
P
6̄
m

2
(1

8
7
)

–
–

–
–

5
.7
2

5
.7
1

5
9
.8

–
–

–
1
.8
1
8

3
.0
6
1

–
0
.0

–
C
R
e
2

H
X
X

–
P
6̄
m

2
(1

8
7
)

–
–

–
–

5
.5
8

5
.5
7

6
0
.0

–
–

–
1
.8
9
4

5
.8
6
4

–
0
.0

–
C
P
t 2

H
X
X

–
C
m

(8
)

–
–

–
–

5
.7
3

5
.3
7

7
4
.5

–
–

–
1
.4
3
2

2
.7
8
6

–
0
.0

–
S
iT

i 2
P
X
X

–
–

P
1̄
(2

)
–

–
–

–
–

–
7
.9
6

8
.1
3

3
7
.9

1
.7
1
2

3
.5
2
0

–
–

0
.0

S
iC

r 2
H
X
X

–
C
m

m
m

(6
5
)

–
–

–
–

4
.8
4

6
.2
2

4
9
.9

–
–

–
2
.5
0
4

5
.0
0
7

–
0
.0

–
S
iZ

r 2
H
P
T

C
2
/
m

(1
2
)

C
m

m
m

(6
5
)

P
1̄
(2

)
7
.9
4

8
.0
3

5
9
.0

5
.9
6

7
.4
8

5
1
.1

6
.7
2

7
.1
1

6
4
.7

0
.0
3
0

0
.7
3
6

0
.0

0
.0

0
.0

S
iP

d
2

H
T
P

P
2
1
/
m

(1
1
)

P
6̄
m

2
(1

8
7
)

P
2
1
/
m

(1
1
)

7
.1
1

7
.0
8

4
8
.2

6
.1
1

6
.1
1

5
9
.7

7
.1
5

7
.2
0

5
9
.7

0
.0
8
3

0
.6
6
8

0
.0

0
.0

0
.0

S
iP

t 2
T
H
X

C
2
/
m

(1
2
)

P
6̄
m

2
(1

8
7
)

–
6
.4
6

6
.4
9

5
2
.7

5
.9
6

6
.4
4

5
7
.4

–
–

–
0
.3
9
0

1
.6
8
8

0
.0

0
.0

–
G
e
C
r 2

T
H
X

P
2
1
/
m

(1
1
)

P
4
/
m

m
m

(1
2
3
)

–
7
.4
3

7
.8
7

5
8
.0

5
.9
5

8
.4
4

4
4
.8

–
–

–
0
.5
9
3

2
.5
5
4

3
1
.9

3
2
.5

–
G
e
P
d
2

P
T
H

P
2
1
/
m

(1
1
)

P
6̄
m

2
(1

8
7
)

P
2
1
/
m

(1
1
)

7
.5
7

7
.5
9

4
5
.3

6
.1
1

6
.1
1

5
9
.9

5
.7
8

7
.2
7

6
6
.1

0
.2
3
0

0
.6
3
0

0
.0

0
.0

0
.0

G
e
P
t 2

H
X
X

–
P
6̄
m

2
(1

8
7
)

–
–

–
–

5
.9
5

5
.9
7

6
0
.1

–
–

–
0
.9
9
1

2
.4
9
0

–
0
.0

–
G
e
A
u
2

T
H
X

P
2
1
/
m

(1
1
)

P
m

n
2
1
(3

1
)

–
7
.8
4

7
.8
5

4
2
.0

7
.7
8

7
.7
8

4
2
.5

–
–

–
0
.1
2
0

1
.9
8
1

0
.0

0
.0

–
S
n
V

2
H
X
X

–
P
1̄
(2

)
–

–
–

–
5
.4
2

9
.1
7

3
9
.5

–
–

–
1
1
.6
6
5

1
2
.4
9
6

–
0
.0

–
S
n
C
r 2

H
T
X

P
2
1
/
m

(1
1
)

C
2
/
m

(1
2
)

–
8
.1
9

8
.2
3

4
5
.0

7
.4
0

8
.5
8

4
4
.3

–
–

–
0
.5
8
9

1
.7
8
5

3
4
.3

3
3
.5

–
S
n
Y

2
P
X
X

–
–

C
m

m
e
(6

7
)

–
–

–
–

–
–

8
.7
4

5
.7
9

7
0
.5

2
.6
7
3

3
.0
9
5

–
–

0
.7

P
b
S
c
2

P
X
X

–
–

C
2
/
m

(1
2
)

–
–

–
–

–
–

8
.0
7

6
.1
7

6
7
.4

2
.6
6
4

6
.4
8
8

–
–

0
.0

46



T
a
b
le

4
6
:
L
is
t
o
f
X
V
-I

sp
e
c
ie
s

In
it
ia
l

sp
a
c
e
g
ro

u
p

la
tt
ic
e
p
a
ra

m
e
te
rs

re
la
ti
v
e
e
n
e
rg

y
sp

in
m
o
m
e
n
t

st
ru

c
tu

re
T

H
P

T
H

P
∆
E

1
∆
E

2
[µ

B
/
u
n
it

c
e
ll
]

in
d
ic
e
s

a
[Å
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[Å

]
γ

[d
e
g
]

[e
V
]

[e
V
]

T
H

P

P
S
2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

6
.5
9

6
.5
9

6
0
.0

–
–

–
–

–
–

1
.3
9
6

1
.5
5
9

0
.0

–
–

P
S
e
2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

6
.9
9

6
.9
9

6
0
.0

–
–

–
–

–
–

0
.9
4
3

2
.9
2
0

0
.0

–
–

P
T
e
2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

7
.5
0

7
.5
1

5
9
.8

–
–

–
–

–
–

1
.7
0
8

1
.9
7
1

0
.0

–
–

A
sS

2
T
P
X

P
3̄
m

1
(1

6
4
)

–
P
1
(1

)
7
.0
0

7
.0
1

5
9
.5

–
–

–
6
.5
9

1
0
.2
3

6
7
.7

0
.4
0
2

3
.0
0
3

0
.0

–
0
.0

A
sS

e
2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

7
.3
3

7
.3
4

5
9
.3

–
–

–
–

–
–

1
.8
6
4

1
.9
2
5

0
.0

–
–

A
sT

e
2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

7
.8
1

7
.7
8

5
8
.8

–
–

–
–

–
–

1
.2
9
0

1
.5
0
2

0
.0

–
–

S
b
S
2

T
P
X

P
3̄
m

1
(1

6
4
)

–
P
1
(1

)
7
.5
8

7
.5
8

5
9
.7

–
–

–
1
2
.7
1

6
.9
4

6
3
.5

0
.4
6
7

2
.8
0
5

0
.0

–
0
.0

S
b
S
e
2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

7
.8
4

7
.8
4

5
9
.6

–
–

–
–

–
–

0
.9
2
5

2
.3
7
6

0
.0

–
–

S
b
T
e
2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

8
.3
3

8
.3
2

5
8
.5

–
–

–
–

–
–

1
.2
5
9

1
.7
7
2

0
.0

–
–

B
iO

2
P
X
X

–
–

P
1
(1

)
–

–
–

–
–

–
7
.5
2

6
.4
3

5
9
.3

0
.8
9
5

3
.8
5
9

–
–

0
.0

B
iS

2
P
T
X

P
3̄
m

1
(1

6
4
)

–
P
2
1
/
m

(1
1
)

7
.8
7

7
.8
6

5
9
.6

–
–

–
9
.9
5

8
.5
5

6
3
.7

0
.3
9
7

2
.6
3
6

0
.0

–
0
.0

B
iS
e
2

P
X
X

–
–

C
m

(8
)

–
–

–
–

–
–

8
.0
4

9
.2
4

6
4
.0

0
.8
8
4

2
.7
5
0

–
–

0
.0

B
iT

e
2

T
H
X

P
3̄
m

1
(1

6
4
)

P
1
(1

)
–

8
.5
9

8
.5
9

5
6
.1

9
.5
6

1
0
.2
1

5
1
.3

–
–

–
0
.3
7
0

0
.9
9
3

0
.0

0
.0

–

53



T
a
b
le

5
3
:
L
is
t
o
f
X
V
-X

V
II

sp
e
c
ie
s

In
it
ia
l

sp
a
c
e
g
ro

u
p

la
tt
ic
e
p
a
ra

m
e
te
rs

re
la
ti
v
e
e
n
e
rg

y
sp

in
m
o
m
e
n
t

st
ru

c
tu

re
T

H
P

T
H

P
∆
E

1
∆
E

2
[µ

B
/
u
n
it

c
e
ll
]

in
d
ic
e
s

a
[Å
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[Å

]
γ

[d
e
g
]

a
[Å

]
b
[Å
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[Å

]
γ

[d
e
g
]

a
[Å
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[Å

]
b
[Å
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[Å

]
γ

[d
e
g
]

a
[Å
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[Å

]
b
[Å
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[Å

]
b
[Å
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[Å

]
γ

[d
e
g
]

a
[Å
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[Å

]
γ

[d
e
g
]

[e
V
]

[e
V
]

T
H

P

A
u
P
b
2

H
X
X

–
P
4
/
m

m
m

(1
2
3
)

–
–

–
–

7
.2
0

1
0
.4
0

4
3
.9

–
–

–
0
.9
3
3

0
.9
8
1

–
0
.0

–

80



T
a
b
le

7
8
:
L
is
t
o
f
T
M

-X
V

sp
e
c
ie
s

In
it
ia
l

sp
a
c
e
g
ro

u
p

la
tt
ic
e
p
a
ra

m
e
te
rs

re
la
ti
v
e
e
n
e
rg

y
sp

in
m
o
m
e
n
t

st
ru

c
tu

re
T

H
P

T
H

P
∆
E

1
∆
E

2
[µ

B
/
u
n
it

c
e
ll
]

in
d
ic
e
s

a
[Å
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[Å

]
γ

[d
e
g
]

[e
V
]

[e
V
]

T
H

P

A
g
S
2

P
X
X

–
–

P
1̄
(2

)
–

–
–

–
–

–
9
.4
2

1
2
.1
7

3
7
.6

2
.1
8
4

4
.3
8
5

–
–

0
.0

A
g
S
e
2

P
X
X

–
–

C
m

m
e
(6

7
)

–
–

–
–

–
–

1
0
.3
9

1
3
.0
2

3
5
.2

2
.1
7
1

3
.3
6
0

–
–

0
.0

H
fO

2
H
X
X

–
P
m

m
n
(5

9
)

–
–

–
–

5
.0
9

6
.5
2

5
0
.2

–
–

–
1
.3
5
9

1
.3
7
1

–
0
.0

–
H
fS

2
T
X
X

P
3̄
m

1
(1

6
4
)

–
–

7
.3
0

7
.2
9

5
9
.8

–
–

–
–

–
–

1
.1
5
0

2
.4
0
6

0
.0

–
–

H
fS
e
2

P
T
X

P
3̄
m

1
(1

6
4
)

–
P
3̄
m

1
(1

6
4
)

7
.4
9

7
.4
8

6
0
.0

–
–

–
7
.4
9

7
.4
8

6
0
.0

0
.0
0
1

1
.8
5
4

0
.0

–
0
.0

H
fT

e
2

T
P
X

P
3̄
m

1
(1

6
4
)

–
P
3̄
m

1
(1

6
4
)

7
.9
1

7
.9
1

6
0
.0

–
–

–
7
.9
0

7
.9
0

6
0
.0

0
.0
0
5

1
.3
5
1

0
.0

–
0
.0

T
a
O

2
T
P
H

C
2
/
m

(1
2
)

P
6̄
m

2
(1

8
7
)

P
m

m
n
(5

9
)

6
.1
4

6
.1
3

6
0
.0

5
.9
5

5
.9
2

6
0
.4

6
.0
1

6
.0
0

6
0
.2

0
.2
3
9

0
.5
9
5

0
.0

0
.0

0
.0

T
a
S
2

H
T
P

P
3̄
m

1
(1

6
4
)

P
6̄
m

2
(1

8
7
)

C
2
/
m

(1
2
)

6
.7
6

6
.7
6

6
0
.1

6
.6
8

6
.6
8

6
0
.0

6
.5
7

7
.6
9

5
0
.1

0
.2
4
2

0
.7
2
8

0
.0

0
.0

0
.0

T
a
S
e
2

H
P
T

P
3̄
m

1
(1

6
4
)

P
6̄
m

2
(1

8
7
)

P
3̄
m

1
(1

6
4
)

7
.0
0

7
.0
0

5
9
.8

6
.9
4

6
.9
4

6
0
.0

6
.9
9

7
.0
0

5
9
.9

0
.2
8
2

0
.2
8
4

0
.0

0
.0

0
.0

T
a
T
e
2

P
T
H

P
2
1
/
m

(1
1
)

P
6̄
m

2
(1

8
7
)

C
2
/
m

(1
2
)

7
.5
0

7
.5
0

5
4
.7

7
.4
4

7
.4
3

5
9
.9

6
.8
8

8
.6
5

5
5
.4

0
.1
1
1

0
.1
1
5

0
.0

0
.0

0
.0

W
O

2
H
X
X

–
P
6̄
m

2
(1

8
7
)

–
–

–
–

5
.7
0

5
.7
0

6
0
.0

–
–

–
2
.6
2
0

2
.7
2
2

–
0
.0

–
W

S
2

H
X
X

–
P
6̄
m

2
(1

8
7
)

–
–

–
–

6
.4
0

6
.4
0

6
0
.0

–
–

–
2
.3
4
5

4
.1
1
5

–
0
.0

–
W

S
e
2

H
X
X

–
P
6̄
m

2
(1

8
7
)

–
–

–
–

6
.6
6

6
.6
6

5
9
.9

–
–

–
1
.2
5
7

1
.2
8
1

–
0
.0

–
W

T
e
2

T
P
H

P
2
1
/
m

(1
1
)

P
6̄
m

2
(1

8
7
)

P
2
1
/
m

(1
1
)

7
.0
5

7
.2
7

6
1
.0

7
.1
8

7
.1
8

6
0
.0

7
.2
7

7
.0
4

6
1
.0

0
.0
0
4

0
.4
7
3

0
.0

0
.0

0
.0

R
e
O

2
T
P
X

P
1̄
(2

)
–

P
1̄
(2

)
5
.7
0

5
.7
8

6
0
.1

–
–

–
5
.7
8

5
.7
4

5
9
.3

0
.0
1
3

3
.9
6
5

0
.0

–
0
.0

R
e
S
2

P
T
X

P
1̄
(2

)
–

P
1̄
(2

)
6
.6
0

6
.5
4

5
8
.7

–
–

–
6
.4
4

6
.6
0

6
0
.2

0
.0
0
4

2
.5
1
6

0
.0

–
0
.0

R
e
S
e
2

T
P
X

C
2
/
m

(1
2
)

–
P
1̄
(2

)
6
.8
6

6
.6
7

6
0
.3

–
–

–
6
.8
6

6
.6
8

6
0
.2

0
.0
9
3

2
.3
1
3

0
.0

–
0
.0

R
e
T
e
2

T
P
X

P
1̄
(2

)
–

P
1̄
(2

)
7
.1
3

7
.3
1

6
0
.4

–
–

–
7
.3
0

7
.2
6

5
8
.6

0
.0
0
7

1
.8
7
6

0
.0

–
0
.0

O
sS

2
T
P
X

P
2
1
/
m

(1
1
)

–
P
2
1
/
m

(1
1
)

6
.6
3

7
.1
1

5
7
.6

–
–

–
7
.1
1

6
.6
2

5
7
.6

0
.0
0
5

3
.6
1
1

0
.0

–
0
.0

O
sS

e
2

T
P
X

P
2
1
/
m

(1
1
)

–
P
2
1
/
m

(1
1
)

6
.8
7

7
.3
7

5
7
.6

–
–

–
7
.3
7

6
.8
7

5
7
.6

0
.0
0
5

3
.1
1
7

0
.0

–
0
.0

O
sT

e
2

T
P
X

P
2
1
/
m

(1
1
)

–
C
2
/
m

(1
2
)

7
.8
0

7
.3
2

5
7
.8

–
–

–
7
.7
9

7
.3
2

5
7
.6

0
.2
2
1

3
.0
3
2

0
.0

–
0
.0

Ir
O

2
P
T
X

P
3̄
m

1
(1

6
4
)

–
P
3̄
m

1
(1

6
4
)

6
.3
5

6
.3
7

5
5
.1

–
–

–
6
.2
9

6
.2
9

6
0
.4

0
.0
5
9

2
.6
0
6

0
.0

–
0
.0

Ir
S
2

T
X
X

P
1̄
(2

)
–

–
7
.1
6

7
.2
3

5
3
.7

–
–

–
–

–
–

2
.8
0
9

3
.4
4
3

0
.0

–
–

Ir
S
e
2

T
X
X

P
1̄
(2

)
–

–
7
.4
6

7
.5
4

5
3
.3

–
–

–
–

–
–

2
.0
8
4

3
.5
7
9

0
.0

–
–

Ir
T
e
2

T
X
X

P
1̄
(2

)
–

–
7
.9
6

8
.0
3

5
3
.1

–
–

–
–

–
–

2
.6
1
8

2
.6
6
6

0
.0

–
–

P
tO

2
T
P
X

P
3̄
m

1
(1

6
4
)

–
P
3̄
m

1
(1

6
4
)

6
.3
0

6
.3
0

6
0
.1

–
–

–
6
.3
1

6
.3
1

6
0
.0

0
.0
0
2

4
.5
0
1

0
.0

–
0
.0

P
tS

2
T
P
X

P
3̄
m

1
(1

6
4
)

–
P
3̄
m

1
(1

6
4
)

7
.2
0

7
.2
0

6
0
.0

–
–

–
7
.2
0

7
.2
0

6
0
.0

0
.0
0
7

2
.9
3
6

0
.0

–
0
.0

P
tS

e
2

T
X
X

P
3̄
m

1
(1

6
4
)

–
–

7
.5
3

7
.5
3

6
0
.1

–
–

–
–

–
–

3
.6
4
3

5
.4
2
9

0
.0

–
–

P
tT

e
2

T
P
X

P
3̄
m

1
(1

6
4
)

–
P
3̄
m

1
(1

6
4
)

8
.0
6

8
.0
6

6
0
.0

–
–

–
8
.0
7

8
.0
7

5
9
.9

0
.0
3
3

3
.9
0
0

0
.0

–
0
.0

A
u
O

2
P
T
H

C
2
/
m

(1
2
)

C
2
/
m

(1
2
)

P
2
/
m

(1
0
)

6
.9
3

6
.9
3

5
3
.9

6
.1
4

7
.7
9

6
6
.7

6
.9
1

6
.9
1

5
4
.5

0
.2
7
8

0
.3
7
1

3
.3

4
.0

0
.0

A
u
S
2

P
X
X

–
–

P
1̄
(2

)
–

–
–

–
–

–
1
0
.4
1

7
.8
1

6
2
.5

1
.0
4
9

1
.2
5
3

–
–

0
.0

A
u
S
e
2

H
P
T

P
3̄
m

1
(1

6
4
)

P
m

m
2
(2

5
)

C
2
/
m

(1
2
)

7
.6
2

7
.6
1

6
0
.0

7
.8
3

1
1
.2
5

4
4
.2

9
.5
4

9
.8
9

6
6
.3

0
.4
2
6

0
.5
4
5

0
.0

0
.0

0
.0

A
u
T
e
2

T
P
X

P
3̄
m

1
(1

6
4
)

–
P
2
1
/
m

(1
1
)

8
.1
1

8
.1
0

5
9
.9

–
–

–
1
0
.4
7

1
0
.4
7

6
1
.3

0
.0
2
4

0
.9
1
7

0
.0

–
0
.0

84



T
a
b
le

8
0
:
L
is
t
o
f
T
M

-X
V
II

sp
e
c
ie
s

In
it
ia
l

sp
a
c
e
g
ro

u
p

la
tt
ic
e
p
a
ra

m
e
te
rs

re
la
ti
v
e
e
n
e
rg

y
sp

in
m
o
m
e
n
t

st
ru

c
tu

re
T

H
P

T
H

P
∆
E

1
∆
E

2
[µ

B
/
u
n
it

c
e
ll
]

in
d
ic
e
s

a
[Å
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[Å

]
γ

[d
e
g
]

a
[Å
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[Å

]
b
[Å
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