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RSi−C a.u.

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−C a.u.

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

S
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−C a.u.

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−C a.u.

0.0

0.1

0.2

0.3

0.4

S
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00

H
p
d
σ
 a

.u
.

fully unconstr.
standard

7 C-Ge

7.1 Electronic

98



4 6 8 10 12 14
RC−Ge a.u.

0.00

0.05

0.10

0.15

H
p
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.00

0.05

0.10

0.15

H
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.20

0.15

0.10

0.05

0.00

H
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.20

0.15

0.10

0.05

0.00

H
sd
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.0

0.1

0.2

0.3

0.4

H
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.4

0.3

0.2

0.1

0.0

H
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.00

0.05

0.10

0.15

0.20

0.25

S
p
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.5

0.4

0.3

0.2

0.1

0.0

S
p
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

S
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.0

0.1

0.2

0.3

0.4

S
sd
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.5

0.4

0.3

0.2

0.1

0.0

S
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Ge a.u.

0.0

0.1

0.2

0.3

0.4

S
ss
σ
 a

.u
.

fully unconstr.
standard



0.02

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

E
re

p
 (

a
.u

.)

3.0 3.2 3.4 3.6 3.8 4.0 4.2 4.4 4.6
RC−Ge (a.u.)

0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

F
re

p
 (

a
.u

.)

fully unconstr.
standard

7.2 Repulsive

112



4 6 8 10 12 14
RGe−C a.u.

0.00

0.05

0.10

0.15

H
p
p
σ
 a

.u
.

fully unconstr.
standard

8 Ge-C

8.1 Electronic
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4 6 8 10 12 14
RGe−C a.u.

0.20

0.15

0.10

0.05

0.00

H
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−C a.u.

0.00

0.05

0.10

0.15

0.20

H
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−C a.u.

0.4

0.3

0.2

0.1

0.0

H
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−C a.u.

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−C a.u.

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

S
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−C a.u.

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−C a.u.

0.0

0.1

0.2

0.3

0.4

S
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.05

0.00

0.05

0.10

H
p
d
σ
 a

.u
.

fully unconstr.
standard

9 C-Sn

9.1 Electronic
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4 6 8 10 12 14
RC−Sn a.u.

0.00

0.05

0.10

0.15

H
p
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.05

0.00

0.05

0.10

0.15

H
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.20

0.15

0.10

0.05

0.00

H
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.25

0.20

0.15

0.10

0.05

0.00

H
sd
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

0.40

H
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

H
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.15

0.10

0.05

0.00

0.05

0.10

0.15

0.20

0.25

S
p
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.5

0.4

0.3

0.2

0.1

0.0

S
p
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.0

0.1

0.2

0.3

0.4

S
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.0

0.1

0.2

0.3

0.4

S
sd
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.5

0.4

0.3

0.2

0.1

0.0

S
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RC−Sn a.u.

0.0

0.1

0.2

0.3

0.4

S
ss
σ
 a

.u
.

fully unconstr.
standard



0.02

0.00

0.02

0.04

0.06

0.08

0.10

0.12

E
re

p
 (

a
.u

.)

3.4 3.6 3.8 4.0 4.2 4.4 4.6 4.8 5.0
RC−Sn (a.u.)

0.1

0.0

0.1

0.2

0.3

0.4

0.5

0.6

F
re

p
 (

a
.u

.)

fully unconstr.
standard

9.2 Repulsive
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4 6 8 10 12 14
RSn−C a.u.

0.05

0.00

0.05

0.10

0.15

H
p
p
σ
 a

.u
.

fully unconstr.
standard

10 Sn-C

10.1 Electronic
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4 6 8 10 12 14
RSn−C a.u.

0.20

0.15

0.10

0.05

0.00

H
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSn−C a.u.

0.00

0.05

0.10

0.15

H
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSn−C a.u.

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

H
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSn−C a.u.

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSn−C a.u.

0.0

0.1

0.2

0.3

0.4

S
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSn−C a.u.

0.25

0.20

0.15

0.10

0.05

0.00

S
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSn−C a.u.

0.0

0.1

0.2

0.3

0.4

S
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.03

0.02

0.01

0.00

0.01

0.02

0.03

H
d
d
σ
 a

.u
.

fully unconstr.
standard

11 Si-Ge

11.1 Electronic
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4 6 8 10 12 14
RSi−Ge a.u.

0.00

0.01

0.02

0.03

0.04

0.05

H
d
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.025

0.020

0.015

0.010

0.005

0.000

H
d
d
δ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.06

0.05

0.04

0.03

0.02

0.01

0.00

H
p
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.00

0.02

0.04

0.06

0.08

H
p
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.00

0.05

0.10

0.15

H
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.10

0.08

0.06

0.04

0.02

0.00

H
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.08

0.06

0.04

0.02

0.00

H
sd
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.00

0.05

0.10

0.15

0.20

H
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.20

0.15

0.10

0.05

0.00

H
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.00

0.05

0.10

0.15

S
d
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.25

0.20

0.15

0.10

0.05

0.00

S
d
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.00

0.02

0.04

0.06

0.08

S
d
d
δ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.00

0.05

0.10

0.15

0.20

S
p
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.25

0.20

0.15

0.10

0.05

0.00

S
p
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.00

0.05

0.10

0.15

0.20

0.25

S
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.00

0.05

0.10

0.15

0.20

0.25

S
sd
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.4

0.3

0.2

0.1

0.0

S
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Ge a.u.

0.00

0.05

0.10

0.15

0.20

0.25

0.30

S
ss
σ
 a

.u
.

fully unconstr.
standard



0.00

0.05

0.10

0.15

0.20

0.25

0.30

0.35

E
re

p
 (

a
.u

.)

3.5 4.0 4.5 5.0 5.5
RSi−Ge (a.u.)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

F
re

p
 (

a
.u

.)

fully unconstr.
standard

11.2 Repulsive

164



4 6 8 10 12 14
RGe−Si a.u.

0.03

0.02

0.01

0.00

0.01

0.02

0.03

H
d
d
σ
 a

.u
.

fully unconstr.
standard

12 Ge-Si

12.1 Electronic
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4 6 8 10 12 14
RGe−Si a.u.

0.00

0.01

0.02

0.03

0.04

0.05

H
d
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.025

0.020

0.015

0.010

0.005

0.000

H
d
d
δ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.06

0.05

0.04

0.03

0.02

0.01

0.00

H
p
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.00

0.02

0.04

0.06

0.08

H
p
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.00

0.05

0.10

0.15

H
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.10

0.08

0.06

0.04

0.02

0.00

H
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.08

0.06

0.04

0.02

0.00

H
sd
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.00

0.05

0.10

0.15

0.20

H
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.20

0.15

0.10

0.05

0.00

H
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.00

0.05

0.10

0.15

S
d
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.25

0.20

0.15

0.10

0.05

0.00

S
d
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.00

0.02

0.04

0.06

0.08

S
d
d
δ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.00

0.05

0.10

0.15

S
p
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.20

0.15

0.10

0.05

0.00

S
p
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.00

0.05

0.10

0.15

0.20

0.25

S
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.00

0.05

0.10

0.15

0.20

S
sd
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.4

0.3

0.2

0.1

0.0

S
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RGe−Si a.u.

0.00

0.05

0.10

0.15

0.20

0.25

0.30

S
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.03

0.02

0.01

0.00

0.01

0.02

0.03

0.04

0.05

H
d
d
σ
 a

.u
.

fully unconstr.
standard

13 Si-Sn

13.1 Electronic
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4 6 8 10 12 14
RSi−Sn a.u.

0.00

0.01

0.02

0.03

0.04

H
d
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.030

0.025

0.020

0.015

0.010

0.005

0.000

H
d
d
δ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.06

0.05

0.04

0.03

0.02

0.01

0.00

H
p
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.00

0.02

0.04

0.06

0.08

0.10

H
p
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

H
p
p
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.12

0.10

0.08

0.06

0.04

0.02

0.00

H
p
p
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.10

0.08

0.06

0.04

0.02

0.00

H
sd
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.00

0.05

0.10

0.15

0.20

H
sp
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.20

0.15

0.10

0.05

0.00

H
ss
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.00

0.05

0.10

0.15

S
d
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.4

0.3

0.2

0.1

0.0

S
d
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.00

0.02

0.04

0.06

0.08

0.10

0.12

S
d
d
δ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.00

0.05

0.10

0.15

0.20

0.25

S
p
d
σ
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
p
d
π
 a

.u
.

fully unconstr.
standard



4 6 8 10 12 14
RSi−Sn a.u.

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0.00

S
p
p
σ
 a

.u
.

fully unconstr.
standard
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