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1 Radial distribution functions of all GM clusters from GPSs C, M and P/N, and DFT
refinement, for all bimetallic compositions (Cu1Pd37 to Cu37Pd1)

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu1Pd37 Cu2Pd36 Cu3Pd35

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

2000

4000

6000

8000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

7000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu4Pd34 Cu5Pd33 Cu6Pd32

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

3000

3500

4000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

3000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu7Pd31 Cu8Pd30 Cu9Pd29

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

3000

3500

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

3000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu10Pd28 Cu11Pd27 Cu12Pd26

Figure 1: The radial distribution functions calculated for GM clusters of all compositions found in a global
optimisation run with GPS C.
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Figure 2: The radial distribution functions calculated for GM clusters of all compositions found in a global
optimisation run with GPS C cont’d.
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Figure 3: The radial distribution functions calculated for GM clusters of all compositions found in a global
optimisation run with GPS C cont’d.
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Figure 4: The radial distribution functions calculated for GM clusters of all compositions found in a global
optimisation run with GPS M.
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Figure 5: The radial distribution functions calculated for GM clusters of all compositions found in a global
optimisation run with GPS M cont’d.
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Figure 6: The radial distribution functions calculated for GM clusters of all compositions found in a global
optimisation run with GPS M cont’d.

6



1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

7000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n
Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

7000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu1Pd37 Cu2Pd36 Cu3Pd35

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

7000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

2000

4000

6000

8000

10000

12000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu4Pd34 Cu5Pd33 Cu6Pd32

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

2000

4000

6000

8000

10000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

2000

4000

6000

8000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

2000

4000

6000

8000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu7Pd31 Cu8Pd30 Cu9Pd29

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

7000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

3000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu10Pd28 Cu11Pd27 Cu12Pd26

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

7000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu13Pd25 Cu14Pd24 Cu15Pd23

Figure 7: The radial distribution functions calculated for GM clusters of all compositions found in a global
optimisation run with GPS P/N.
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Figure 8: The radial distribution functions calculated for GM clusters of all compositions found in a global
optimisation run with GPS P/N cont’d.
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Figure 9: The radial distribution functions calculated for GM clusters of all compositions found in a global
optimisation run with GPS P/N cont’d.

9



1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000
Ra

di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n
Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

7000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu1Pd37 Cu2Pd36 Cu3Pd35

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

7000

8000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

2000

4000

6000

8000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu4Pd34 Cu5Pd33 Cu6Pd32

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

7000

8000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

7000

8000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

6000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu7Pd31 Cu8Pd30 Cu9Pd29

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

5000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

1000

2000

3000

4000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

3000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu10Pd28 Cu11Pd27 Cu12Pd26

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

3000

3500

4000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

3000

3500

4000

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

1 2 3 4 5 6 7 8 9
Interatomic distance (Å)

0

500

1000

1500

2000

2500

Ra
di
al
 d
ist
rib

ut
io
n 
fu
nc
tio

n

Cu, Cu
Cu, Pd
Pd, Pd

Cu13Pd25 Cu14Pd24 Cu15Pd23

Figure 10: The radial distribution functions calculated for GM clusters of all compositions as found by DFT
refinement of the GM clusters from the global optimisation runs of each GPS.
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Figure 11: The radial distribution functions calculated for GM clusters of all compositions as found by DFT
refinement of the GM clusters from the global optimisation runs of each GPS cont’d.
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Figure 12: The radial distribution functions calculated for GM clusters of all compositions as found by DFT
refinement of the GM clusters from the global optimisation runs of each GPS cont’d.
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2 Nearest neighbour analyses of all GM clusters from GPSs C, M and P/N, and DFT re-
finement, for all bimetallic compositions (Cu1Pd37 to Cu37Pd1)
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Figure 13: The nearest neighbour analyses calculated for GM clusters of all compositions found in a global
optimisation run with GPS C.
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Figure 14: The nearest neighbour analyses calculated for GM clusters of all compositions found in a global
optimisation run with GPS C cont’d.

14



0 2 4 6 8 10 12
Number of neighbours

0

5

10

15

20

25

Nu
m
be

r o
f a

to
m
s

Cu
Pd

0 2 4 6 8 10 12
Number of neighbours

0

5

10

15

20

25

Nu
m
be

r o
f a

to
m
s

Cu
Pd

0 2 4 6 8 10 12
Number of neighbours

0

5

10

15

20

25

Nu
m
be

r o
f a

to
m
s

Cu
Pd

Cu31Pd7 Cu32Pd6 Cu33Pd5

0 2 4 6 8 10 12
Number of neighbours

0

5

10

15

20

25

Nu
m
be

r o
f a

to
m
s

Cu
Pd

0 2 4 6 8 10 12
Number of neighbours

0

5

10

15

20

25

Nu
m
be

r o
f a

to
m
s

Cu
Pd

0 2 4 6 8 10 12
Number of neighbours

0

5

10

15

20

25

Nu
m
be

r o
f a

to
m
s

Cu
Pd

Cu34Pd4 Cu35Pd3 Cu36Pd2

0 2 4 6 8 10 12
Number of neighbours

0

5

10

15

20

25

Nu
m
be

r o
f a

to
m
s

Cu
Pd

Cu37Pd1

Figure 15: The nearest neighbour analyses calculated for GM clusters of all compositions found in a global
optimisation run with GPS C cont’d.
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Figure 16: The nearest neighbour analyses calculated for GM clusters of all compositions found in a global
optimisation run with GPS M.
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Figure 17: The nearest neighbour analyses calculated for GM clusters of all compositions found in a global
optimisation run with GPS M cont’d.
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Figure 18: The nearest neighbour analyses calculated for GM clusters of all compositions found in a global
optimisation run with GPS M cont’d.
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Figure 19: The nearest neighbour analyses calculated for GM clusters of all compositions found in a global
optimisation run with GPS P/N.
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Figure 20: The nearest neighbour analyses calculated for GM clusters of all compositions found in a global
optimisation run with GPS P/N cont’d.
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Figure 21: The nearest neighbour analyses calculated for GM clusters of all compositions found in a global
optimisation run with GPS P/N cont’d.
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Figure 22: The nearest neighbour analyses calculated for GM clusters of all compositions as found by DFT
refinement of the GM clusters from the global optimisation runs of each GPS.
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Figure 23: The nearest neighbour analyses calculated for GM clusters of all compositions as found by DFT
refinement of the GM clusters from the global optimisation runs of each GPS cont’d.
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Figure 24: The nearest neighbour analyses calculated for GM clusters of all compositions as found by DFT
refinement of the GM clusters from the global optimisation runs of each GPS cont’d.
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3 Radial distribution functions of clusters from select compositions, as calculated with GPSs
C and P/N.
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Figure 25: The radial distribution functions calculated for selected Cu6Pd32 clusters. Labels indicate the
structural motif of the cluster and the GPS it was found with.
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Figure 26: The radial distribution functions calculated for selected Cu14Pd24 clusters. Labels indicate the
structural motif of the cluster and the GPS it was found with.
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Figure 27: The radial distribution functions calculated for selected Cu19Pd19 clusters. Labels indicate the
structural motif of the cluster and the GPS it was found with.
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Figure 28: The radial distribution functions calculated for selected Cu24Pd14 clusters. Labels indicate the
structural motif of the cluster and the GPS it was found with.
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Figure 29: The radial distribution functions calculated for selected Cu32Pd6 clusters. Labels indicate the
structural motif of the cluster and the GPS it was found with.
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4 Nearest neighbour analyses of clusters from select compositions, as calculated with GPSs
C and P/N.
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Figure 30: The nearest neighbour analyses for selected Cu6Pd32 clusters. Labels indicate the structural motif
of the cluster and the GPS it was found with.
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Figure 31: The nearest neighbour analyses for selected Cu14Pd24 clusters. Labels indicate the structural motif
of the cluster and the GPS it was found with.
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Figure 32: The nearest neighbour analyses for selected Cu19Pd19 clusters. Labels indicate the structural motif
of the cluster and the GPS it was found with.
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Figure 33: The nearest neighbour analyses for selected Cu24Pd14 clusters. Labels indicate the structural motif
of the cluster and the GPS it was found with.
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Figure 34: The nearest neighbour analyses for selected Cu32Pd6 clusters. Labels indicate the structural motif
of the cluster and the GPS it was found with.
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