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Figure 1: curves of the adhesion energy for the absorption of isolated atoms, 1 ML and 2 ML in the
case of Cu (a), Ag (b) and Au (c)

Adatoms Osite Mg site |Hollow site
Each (€V) 0.76 0.26 0.43
Cu
d, (A) 2.1 2.8 2.3
Eaen (€V) 0.40 0.22 0.32
Ag
d, (A) 25 2.9 2.6
Eadh (e\/) 0.87 0.49 0.67
Au
dy (A) 2.3 2.7 2.4

Table 1: Interactions and distances characterizing the isolated atoms absorption on the regular MgO
(100)surface



Dimers on the regular surface

C configuration

D configuration

G configuration
E configuration 9

Figure 2: dimers configurations on the regular (100) MgO surface

C D E G
do (A) 2.31 2.27 2.26 2.26
Cu
’ h (&) 2.49 2.02 2.16 2.16
do (A) 2.61 2.58 2.59 2.59
Ag,
h (&) 2.79 2.35 2.41 2.41
do (A) 2.56 2,51 2.53 253
Au
i h (A) 2.63 2.18 2.31 2.31

Table 2: geometrical parameters characterizing the geometrical configurations shown in Figure 2

‘ Cu, ‘ Ag, ‘ Au;
Binding Energy (eV) 2.09 1.72 2.33
Equilibrium Bond length (&) |  2.25 2.59 2.52

Table 3a: characteristics of the coinage metal dimers in the gas-phase



C D E G

Eint (6V) 2.96 2.40 3.24 2.66

Cu; Eadh (€V) 0.89 0.32 1.15 0.57
AEng (8V) 0.02 0.01 0.00 0.00

Eint (6V) 2.18 2.00 2.39 2.14

Ag, Eaan (€V) 0.46 0.28 0.68 0.43
AEne (€V) 0.00 0.00 0.01 0.01

Eint (€V) 2.92 2.88 3.75 3.14

Au, Eaah (EV) 0.61 0.56 1.42 0.81
AEng (eV) 0.02 0.01 0.00 0.00

Table 3b: energies of the coinage dimers absorbed on the regular surface

Trimers on the regular surface

C1 Configuration C2 configuration

C7 configuration

C10 configuration

*C1 configuration

Figure 3: trimers configurations on the regular surface. The last configuration on the right
correspond to the relaxation of the Au trimer on the Fs vacancy



Cus Agds Aus
Binding Energy (eV) 3.40 2.59 3.60
Bond length d; (&) 2.61 3.09 2.90
Bond length d, (A) 2.32 2.66 2.61
Table 4a: binding energies and geometrical parameters of the coinage metal trimersin the gas-phase
C1 Cc2 C7 C8 C10

En(eV) | 450 5.00 4.47 4.02 4.85
Cus | Eun(eV) | 1.29 1.60 1.38 0.65 1.62
AEm (€V) | 0.19 0.00 0.31 0.04 0.17

En(eV) | 3.27 351 3.33 3.20 3.45
Ads | Ean(eV) | 072 0.92 0.80 0.67 0.90
AEns (V) | 0.04 0.00 0.06 0.06 0.04

Eint (V) - 5.15 - 5.19 5.28
Auz | Eun(eVv) - 1.56 - 1.60 1.76
AE (8V) - 0.00 - 0.00 0.08

Table 4b: energies corresponding to the absorption of coinage metal trimers on the regular surface

c1 C2 Cc7 Cc8 C10
& (A) | 377 | 261 | 484 | 282 | 350

d(A) | 237 2.33 2.42 2.32 2.36

CU3
m(A) | 225 | 210 | 220 | 237 | 206

hh(A) | 217 - 2.12 - -

d,(A) | 433 | 308 | 532 | 374 | 4.00
d,(A) | 269 | 266 | 270 | 265 | 266
Ags | h(R) | 273 | 243 | 298 | 271 | 251
hh(R) | 267 - 2.55 - -

d, (A) | 338 2.91 4.25 ; )
d,(A) | 260 | 262 | 260 - ]
Aus | ny(A) | 426 | 232 | 381 - _
h(A) | 229 - 2.30 ] i

Table 5: values of the geometric parameters reported in Figure 3



Extended depositions on the reqular surface

1ML 2 ML
_ _ Hollow ) ) Hollow
Osite Mg site ) Osdite Mg site )
site site
Eint (6V) 1.95 1.67 1.75 2.75 2.52 2.57
Eaan (6V) 0.32 0.045 0.13 0.50 0.041 0.15
Cu
hy (A) 2.3 34 2.7 2.2 34 2.6
h (A) - - - 3.4 4.6 3.8
Eint (€V) 1.80 1.67 1.72 2.12 2.03 2.05
Eadn (6V) 0.16 0.036 0.083 0.24 0.066 0.10
Ag
hy (A) 2.8 34 30 2.6 3.9 2.9
hy (A) - - - 4.6 5.9 4.9
Ein (€V) 2.26 2.20 2.24 2.66 2.59 2.62
Eadn (6V) 0.15 0.095 0.13 0.22 0.084 0.15
Au
hy (A) 2.9 3.1 2.9 2.8 3.3 2.9
hs (A) - - - 48 5.3 4.9

Table 6: results for the absorption of 1 and 2 ML on the regular surface; h; and h;

respectively correspond to the height of the first and of the second meta layer on the MgO

surface

Single adatoms on the F, defect

Adatoms Cu Ag Au
Eadh = Eint (V) 1.76 1.59 3.04
ho (A) 1.80 2.00 1.81

Table 7: adatoms absorbed atop the Fs vacancy




Dimers on the Fs defect

We studied the absorption of the coinage metals dimer by choosing the same configurations used in

the case of absorption on the regular surface, but neglecting the G geometry

C D E C D E
db(A) | 233 | 233 | 234 | En(ev) | 413 | 274 | 416

Cu | m(A) | 155 | 224 | 168 | Eam(eV) | 205 | 066 | 209
ho(R)y | 286 | 224 | 402 | AEng(eV) | 001 | 001 | 0.02

do(R) | 265 | 262 | 264 | En(ev) | 359 | 216 | 3.62
Ag | h(R) | 18 | 243 | 18 | Eam(eV) | 189 | 044 | 192
ho(R) | 391 | 243 | 446 | AE(eV) | 001 | 000 | 001

do (A) 2.59 2.59 2.59 Eine (€V) - 4.14 6.05
Au; | h(A) | 160 | 229 | 160 Eacn (€V) - 184 | 375
ha(R) | 419 | 229 | 419 | AEn(eV) - 003 | 0.03

Table 8: dimer geometries and interaction energies of the coinage dimers on the F; defect

Trimers on the F, defect

The chosen configurations are similar to the C1, C2 and C7 considered in the case of absorption on
the regular surface (see Fig 3): in the C1 configuration we put the Fs vacancy under the central
metal atom; in the C2 configuration we put the vacancy under one of the atoms at the base of the
cluster triangle and in the case of the L configurations we put the vacancy under the central metal

atom of the linear trimer (L2) or under one of the two lateral atoms (L1).



Cus Ags Aus

citlciuufLr|jcalcluljLLejcalc|Lu]L
dio (A) | 2.38 | 258 | 2.47 | 2.35 | 2.67 | 2.97 | 2.73 | 2.67 | 2.73 | 2.80 | 2.67 | 2.63
Cdhs(A) | 245|236 237 | 446 | 479 | 273 | 271 | 5.09 | 2.69 | 2.69 | 2.62 | 4.71
dpa(A) | 238|240 | 4.80 | 2.35 | 2.67 | 2.70 | 5.30 | 2.67 | 2.73 | 2.69 | 4.68 | 2.63
Ch(A) | 149|168 191|181 (192|180 |192|198| 156 | 157 |1.66 | 175
hp(A) | 256|217 248|254 | 2.82 | 267 | 3.04 | 2.80 | 3.94 | 2.85 | 3.37 | 2.92
 hy(A) | 256|390 243|254 282|440 | 292|280 | 394|425 265|292

Table 9: geometric parameters for the coinage trimers absorbed on the F vacancy. The atom
labeled 1 is the one absorbed atop the vacancy

c1 C2 L1 L2

En(eV) | 6.07 6.12 558 5.65

Cus | Ean(eV) | 270 2.75 2.48 2.46
AEm(eV) | 0035 | 0026 | 0308 | 0.205
En(eV) | 452 4.96 4.78 458

Ads | Ean(eV) | 195 2.39 2.25 2.03
AEmw(eV) | 0025 | 0016 | 0067 | 0043
Em(eV) | 7.78 7.80 7.70 7.31

Aus | Ean(eV) | 422 4.24 4.09 3.67
AE(eV) | 0040 | 0036 | 0009 | 004

Table 10: energies involved in the trimers absorption on the Fs vacancy




Extended depositions on the F defect

1ML 2ML

Cu Ag Au Cu Ag Au
< Em > (V) 2.14 1.99 2.72 2.84 2.25 2.85
< Ean > (eV) 0.54 0.41 0.84 0.68 0.47 0.79
< AEq ¢ > (€V) 0.03 0.06 0.20 0.005 0.01 0.09
hy (A)* 1.79 2.00 1.71 1.83 231 1.80
h, (A)** 241 2.84 2.90 2.17 2.74 2.69
hs (A)*** 254 2.96 2.99 2.18 2.77 2.73

Table11: 1 and 2 ML absorbed on the Fs vacancy. * distance of the metal atom atop the vacancy;

** distance of the metal atom atop an O ions at 2.97 A far from the vacancy; *** distance of the

metal atom atop an O ions at 4.21 A far fromthe vacancy

Single atoms on the double vacancy

d(Mg(1) - Mg(2) ) = 4.70 A
d(O(1) -0(2) ) = 4.60 A
d(O(3) - Mg (3) ) = 6.58 A

o‘umu
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XX

Figure 4: (a) the relaxed geometry of the oxide surface around the divacancy (b) the Cug island

(@

formation; the Cu* atoms are the ones absorbed upon the vacancy



Adatoms Cu Ag Au
Eint (€V) 2.83 1.95 2.34
Eaan (EV) 394 247 290
AEngo (V) 111 0522 0.568
AE g2 (V) 0.778 0454  0.481
ho (A) 0.189 0547 0.501
Dist. fromMg site (&) | 0.176 0585  0.781

Table 12: interaction energies and characteristic distances of the isolated adatoms on the double

vacancy

Dimers on the double vacancy

Whatever the starting configuration, all the coinage metal dimers relaxed to a configuration with the

two atoms of the molecule atop the two empty sites of the vacancy.

Cu, Agz Auy Cu, Agz Aus
WA | 243 | 268 | 269 | En(eV) | 551 | 423 | 521

hy (B | 0191 | 0525 | 0467 | Ean(eV) | 456 | 3.21 | 3.89
ho (B)** | 159 2.10 204 | AEm(eV) | 0.11 | 0.02 | 0.12
rivg(A) | 0089 | 0276 | 0370 |AEwgo(eV)| 1.03 | 0.68 | 0.89
s0(A) | 0028 | 0336 | 0442 | AEgx(eV)| 0.86 | 0.60 | 0.73

Table 13: coinage dimers on the double vacancy; * height of the atom atop the Mg™ empty
site; ** height of the atom atop the O* empty site



Trimers on the double vacancy

we chose the starting geometries of the coinage trimers with two metal atoms on top of the two sites
of the vacancy and the third metal atom (A) atop the other two, not in direct contact with the
surface; (B) atop the O%(2) ion at the border of the cavity and (C) atop the O%(3) ion at the border

of the cavity (see Figure 4afor the nomenclature of the surface sites).

Cus Ags Aus
A B C A B C A B
dio (A) 2.49 2.44 2.39 2.68 2.70 2.66 2.63 2.64

do3 (A) 247 2.61 2.70 2.76 2.82 2.88 2.65 2.61

di3 (A) 2.38 2.39 4.04 2.80 2.79 4.50 281 291

hy (A)* 0.217 | 0255 | 0.309 | 0.789 0.808 0.766 113 1.15

h, (A)** 1.56 1.67 1.68 2.17 2.17 212 1.82 1.84

hs (A) 2.68 2.05 2.05 3.55 2.92 2.65 3.73 3.10

Table 14: coinage trimers geometries on the double vacancy; * height of the atom atop the Mg**
empty site; ** height of the atom atop the O* empty site

Cus AgQs Augz
A B C A B C A B
Ex(€v) | 690 | 709 | 657 | 519 | 520 | 481 | 6.74 | 6.82
Ean(€V) | 465 | 500 | 494 | 323 | 328 | 310 | 411 | 4.26
AEn (V) | 0.06 | 007 | 046 | 003 | 002 | 014 | 0.01 | 0.005
AEygo (eV)| 109 | 124 | 132 | 060 | 065 | 0.74 | 096 | 103

Table 15: energies for the trimers on the double vacancy



Extended deposition on the double vacancy

1ML 2ML
Cu Ag Au Cu Ag Au
< En > (eV) 2.19 1.81 231 2.85 2.18 2.73
< Eqn > (V) 0.47 0.25 0.31 0.78 0.32 0.50
< AEq ¢ > (€V) -0.17 0.05 0.02 -0.02 -0.03 0.02
AEmgo (eV) 0.70 0.29 0.67 1.37 0.67 1.00

Table 16: 1 and 2 ML absorbed on the double vacancy. * distance of the metal atom atop the

vacancy; ** distance of the metal atom atop an O ions at 2.97 A far from the vacancy; *** distance

of the metal atom atop an O ions at 4.21 A far fromthe vacancy



