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I BULK PROPERTIES

Table 1. Calculated (PBE, BEEF-vdW) and experimental (Exth physical constants for the various bulk phases
of sodium and lithium. Lattice constant a, and c, are given in A, cohesive energies E.;, are given in eV/atom,
and bulk moduli B, are given in GPa. All experimental results were taken from Ref. 1. For BEEF-vdW the
calculated standard deviation of the cohesive energy is given in parentheses. For the experimental data of ag, E.op
and B the values of Aa,/a,, Ezpyg and AB,/B, are given in parentheses, respectively.

Sodium Lithium
PBE BEEF-vdW Expt. PBE BEEF-vdW Expt.
a, 4.19 4.18 4.21(0.02) 3.44% 3.40 3.45(0.03)
bee Econ 1.09 1.155(0.25) 1.13 (0.02) 1.612 1.66 (0.16) 1.67 (0.03)
B, 7.96 8.48 7.73 (-0.03) 13.922 15.43 13.90 (-0.05)
a, 5.29 5.27 - 4.332 4.28 -
fee Econ 1.09 1.14 (0.25) - 1.612 1.66 (0.16) -
B, 7.87 8.43 - 13.86° 15.50 -
a, 3.74 3.73 - 3.06% 3.03 -
Co 6.11 6.09 - 5.00% 4.95 -
hep
Econ 1.09 1.14 (0.25) - 1.612 1.65 (0.16) -
B, 7.91 8.38 - 13.877 15.21 -
a, 3.72 3.71 - 3.07 3.04 -
Co 27.80 27.71 - 22.33 22.09 -
hR9
Econ 1.09 1.14(0.25) - 1.61 1.66 (0.16) -
B, 7.84 8.43 - 13.97 15.47 -
a, 6.68 6.66 - 5.46 5.41 -
al5s Econ 1.08 1.13(0.25) - 1.60 1.64 (0.16) -
B, 7.65 8.20 - 13.61 15.16 -
a, 7.59 7.79 - 5.912 5.80 -
dia Econ 0.75 0.81 (0.25) - 1.09? 1.13(0.16) -
B, 2.81 2.03 - 5.30% 6.00 -
a, 3.41 3.40 - 2.73% 2.71 -
sc Econ 0.97 1.02 (0.25) - 1.49% 1.54(0.16) -
B, 6.22 6.39 - 12.48? 13.38 -




Il DIFFUSION PROPERTIES

A. Terrace self-diffusion on the low-index surfaces of Na and Li

(a) (100) (b) Na(110) (c) Li(110) (d) (111)

Fig. 1: Schematic representation of the examined self-diffusion pathways on (a) Na(100) and Li(100), (b) Na(110),
(c) Li(110), and (d) Na(111) and Li(111). For the initial positions the most stable adsorption site on the respective
surface was chosen, i.e. hollow (h), long-bridge (Ib), ontop (ot) and fcc. Here, a filled circle marks the initial
position, while a framed circle indicates possible final positions of the diffusion pathway. All circles marked with
Ex symbolize atoms participating in the exchange process. The obtained activation energies and reaction rates are
given in Table Il and Table 111,

Table II: Calculated terrace self-diffusion barriers of sodium and lithium on its low-index surfaces. For BEEF-
vdW, the calculated standard deviation of the forward (for) and reversed (rev) activation energy E, is given in
parentheses. All values are reported in eV.

PBE BEEF-vdW
Egor E&ev Eg"r Egev

ho<shi 0.09 0.09 0.11 (0.03) 0.11 (0.03)

(100) hoehe 0.31 0.31 0.31 (0.09) 0.31 (0.09)

ho—h: (Ex.) 0.06 0.06 0.06 (0.03) 0.06 (0.03)

g 1bo<>1b1 0.04 0.04 0.04 (0.07) 0.04 (0.07)
2 (110

S Ibo<slba 0.03 0.03 0.05 (0.04) 0.05 (0.04)

fecorfeer (Ex.) 0.09 0.09 0.08 (0.04) 0.08 (0.04)

(111)  fecoshepr 0.27 0.00 0.25 (0.04) 0.01 (0.02)

fecihepr (Ex.) 0.29 0.03 0.29 (0.05) 0.05 (0.05)

ho<shi 0.04 0.04 0.05 (0.04) 0.05 (0.04)

(100) hoehy 0.20 0.20 0.21 (0.07) 0.21 (0.07)

ho—h: (Ex.) 0.11 0.11 0.11 (0.03) 0.11 (0.03)

£ Oto«>0t 0.05 0.05 0.05 (0.03) 0.05 (0.03)
= (110)

= oto<s>ots 0.05 0.05 0.05 (0.02) 0.05 (0.02)

fecorfeer (Ex.) 0.13 0.13 0.12 (0.02) 0.12 (0.02)

(111)  fecoshepr 0.39 0.00 0.40 (0.07) 0.00 (-----)

fecihepr (Ex.) 0.39 0.00 0.40 (0.07) 0.00 (-----)

Gelosch
Gelosch



Table III: Calculated forward (for) and reversed (rev) room-temperature reaction rates (kgrr) of sodium and
lithium on its low-index surfaces. The DFT-PBE values for Li(100) have been adapted from Ref 2. For all further
values, we assumed a pre-exponential factor of v=5-10'2Hz. All values are reported in Hz and have been obtained
by means of DFT-PBE.

PBE BEEF-vdW

kGRr k@Rt kR k@Rt

hohi 1.5-10"! 1.5-10" 6.9:10" 6.9:10"

(100) hoehe 2.9-107 2.9-107 2.9-107 2.9-107

ho—ho (Ex.) 4.8-10" 4.8-10" 4.8-10" 4.8-10"

£ Ibplbi 1.1-10" 1.1-10" 1.1-10" 1.1-10"
2 110)

5

S IboIba 1.6:10"2 1.6-10"2 7.1-10" 7.1-10"

focoerfeer (Ex.) 1.5-10" 1.5-10" 2.2:10" 2.2:10"

(111)  fecoehep 1.4-10% 3.0-10% 3.4:10"

fecrohepr (Ex.) 6.3:107 1.6-10"2 6.3:1077 7.1-10"

hooh 6.1-10" 6.1-10" 7.1-10" 7.1-10"

(100) hoehe 1.1-10% 1.1-10% 1.4:10% 1.4:10%

ho—ho (Ex.) 5.5:10° 5.5:10° 6.9:10" 6.9:10"

£ oto—>oti 7.1-10" 7.1-10" 7.1-10" 7.1-10"
= (110)

e oto>oly 7.1-10" 7.1-10" 7.1-10" 7.1-10"

focoerfeer (Ex.) 3.2:10"° 3.2:10° 4.7-10 4.7-10

(111)  fecoerhep 1.3-10% 8.7-10%

feerohepr (Ex.) 1.3-10% 8.7-10%




B. Diffusion properties on Na(100) and Li(100)

(g) concerted dimer (h) trimer (linear)

VYVVREYS “--‘ v v
(i) trimer (j) Ehrlich-Schwoebel- (k) Ehrlich-Schwoebel- (1) upper-step

barrier barrier (dimer)

Fig. 2: Schematic representation of the investigated self-diffusion on Na(100). Here, a filled circle marks the initial
position, while a framed circle indicates possible final positions of the diffusion pathway. Circles labeled by Ex
mark atoms participating in the exchange process. For all illustrated processes, the characteristic values are listed
in and . Gelésch

Gelosch



Table IV: Calculated forward (for) and reversed (rev) activation energies (E,) for the various diffusion pathways
on Na(100) and Li(100). The values for lithium have been adapted from Ref. 2. All values are reported in eV and
have been calculated by means of DFT-PBE.

Na(100) Li(100)
System Pathway Efor ELev Efor ELev
So<>S1 0.13 0.13 0.09 0.09
Step-edge So>S2 0.15 0.05 0.19 0.01
S1S2 (Ex.) 0.15 0.06 0.24 0.06
SVoSVi 0.32 0.06 0.47 0.00
Step-vacancy
SVo—SV: (Ex.) 0.20 0.04 0.39 0.07
KoK 0.21 0.11 0.20 0.06
KoKz 0.26 0.06 0.34 0.01
Kink
KieKj3 0.13 0.05 0.24 0.04
Ko—K4 (Ex.) 0.18 0.08 0.26 0.09
[Co1Cy 0.19 0.10 0.20 0.05
Inner-corner
IC1<IC: 0.18 0.08 0.25 0.04
0Co—0C: 0.19 0.09 0.21 0.02
0Co0Cs 0.17 0.06 0.19 0.01
Outer-corner
0Co—0C; 0.13 0.12 0.06 0.07
0Co—0Cs (Ex.) 0.04 0.04 0.11 0.12
DoD: 0.21 0.07 0.21 0.01
Do—D2 (Ex.*) 0.20 0.06 0.26 0.06
Dimer
Do<Ds 0.18 0.04 0.14 0.00
Do<D4 (Ex.) 0.05 0.05 0.08 0.08
CDo<~CD1 0.29 0.29 0.14 0.14
Concerted dimer
CDo<~CD» 0.24 0.24 0.21 0.21
TRLo«> TRL: 0.20 0.08 0.19 0.01
TRLo«<> TRL: 0.19 0.07 0.17 0.00
TRLo— TRL3 (Ex.) 0.06 0.05 0.10 0.13
Trimer
TRo«> TRy 0.18 0.06 0.20 0.00
TRo< TR2 0.13 0.13 0.03 0.03
TRo« TR3 0.18 0.06 0.24 0.02
Ehrlich-Schwoebel- Eo—E: 0.26 0.17 0.39 0.22
barrier Eo—E1(Ex.) 0.23 0.14 0.28 0.11
Ehrlich-Schwoebel- EDo—ED1 0.26 0.31 0.38 0.41
barrier (dimer) EDo—ED: (Ex.) 0.23 0.28 0.22 0.24
USo<~USi 0.12 0.12 0.08 0.08
Upper step USoUS: 0.07 0.06 0.02 0.01
US1+US> (Ex.) 0.06 0.05 0.06 0.05




Table V: Calculated forward (for) and reversed (rev) room-temperature reaction rates (kgrr) for the various
diffusion pathways on Na(100) and Li(100). For Sodium, we assumed a pre-exponential factor of v = 5-10'? Hz.
The values for lithium have been adapted from Ref 2. All values are reported in Hz and have been obtained by
means of DFT-PBE.

Na(100) Li(100)
System Pathway k&R k@rr k&Rt k&rr
So<>S1 3.2-10°  3.2-10' 1.4-10" 1.4-10"
Step-edge So>S2 1.5-10"°  7.1-10' 1.4-10% 4.5-10"2
S1a>S2 (Ex.) 1.5-10'°  4.8-10""  4.4-10% 4.8-10'"
St SVo>SVi 1.9-10  4.8-10'! 5.7-10% -
ep-vacanc
P Y SVoeSV: (Ex.) 2.1-10% 1.1-10" 1.6-10% 2.6-10"
KoK 1.4-10°  6.9-10"°  3.0-10” 3.8-10"
) KoKz 2.0-10%  4.8-10' 1.7-10"7 9.5-10"
Kink
KieKj3 3.2-10"°  7.1-10" 2.8-10% 6.3-10"
Ko—Ks4 (Ex.) 4.5-10 2.2-10" 2.2-10% 1.1-10"
[Coe1Cy 3.1-10% 1.0-10" 2.1-10% 4.1-10'"
Inner-corner
IC1IC: 4.5-10°  2.2-10' 2.1-10% 6.1-10"
0OCo—~0C1 3.1-10% 1.5-10" 1.2-10% 1.5-10"
0OCo—~0Cs 6.7-10°  4.8-10'! 2.3-10% 2.2-10"
Outer-corner
0Co—~0C;s 3.2-10°  4.7-10"°  3.1-10" 2.1-10"
0Co—0C;s (Ex.) 1.1-10"2 1.1-10  3.7-10' 2.5-10'
DoD: 1.4-10°  3.3-10'! 1.0-10% 3.4-10"?
) Do—D2 (Ex.*) 2.1-10”  4.8-10" 2.0-10% 4.8-10'"
Dimer
Do<Ds 4.5-10% 1.1-10%  2.1-10" -
Do—Ds (Ex.) 7.1-10"  7.1-10"  9.3-10"  9.3-10"
) CDo<~CD1 6.3-107  6.3-107  3.4-10' 3.4-10'
Concerted dimer
CDo<~CD» 4.4-10%  4.4-10% 9.9-10% 9.9-10%
TRLo«> TRL: 2.1-10°  2.2-10' 2.6-10% 2.2-10"
TRLo«<> TRL: 3.1-10  3.3-10'! 6.7-10% -
) TRLo— TRL3 (Ex.) 4.8-10'"  7.1-10" 5.1-10' 1.5-10'
Trimer
TRo TRy 4510  4.8-10' 2.1-10% -
TRo< TR2 3.2-10°  3.2-10  3.1-10" 3.1-10"
TRo«> TR3 4.5-10°  4.8-10' 1.8-10% 8.3-10"
EoEi 2.0-10%  6.7-10% 1.9-10% 1.9-10%
Ehrlich-Schwdobel-barrier
Eo—E1(Ex.) 6.5-10%  2.2-10' 1.6-10% 1.5-10"
) ) ) EDo<>ED: 2.0-10%  2.9-107  3.6-10% 3.4-10%
Ehrlich-Schwobel-barrier (dimer)
EDo<ED; (EX.) 6.5-10%  9.2-10"7 1.7-10% 6.1-10%
USo<~US: 4.7-10"°  4.7-10'°© 2.2-10" 2.2-10"
Upper step USo>US:2 3.3-10"  4.8-10"  9.6-10"  8.8-10'"
US1<US2 (Ex.) 4.8-10'"  7.1-10'""  4.8-10" 7.1-10"




Terrace

Na(100) Li(100)
Pathway Efor ELev Efor Erev
To>T 0.09 0.09 0.04 0.04
ToTi (Ex.) 0.12 0.12 0.14 0.14
To>Ta 0.31 0.31 0.20 0.20

TooT2 (Ex.)  0.06 0.06 0.11

0.11

Sodium

Ty < Ty
Ty < Ty (Ex.)

°
¢
A
]

0.0

0.2

0.4 0.6 0.8 1.0

relative reaction path

Lithium

Ty Ty

[ J

¢ TU x4 Tl (EX)
A Ty Ty

| Ty Ty (EX)

0.0

0.2

0.4 0.6 0.8 1.0

relative reaction path

8



0.20

0.16

0.12

AE/eV

0.08

0.04

0.00

Step-edge

S1S2 (Ex.) 0.15 0.06 0.24

Na(100) Li(100)
Pathway Efor ELev Efor ELev
So>Si 0.13 0.13 0.09 0.09
SoS2 0.15 0.05 0.19 0.01

0.06

Sodium
r e Spe S 1
A Sn xd Sg
| | Sl Ed Sg (EX)
0.0 0.2 0.4 0.6 0.8 1.0
relative reaction path
Lithium
L ® Sp& S i
A S[) x4 SQ

Sl 4 Sg (EX)

0.0

0.2

0.4 0.6 0.8 1.0

relative reaction path

9



Step-vacancy

Na(100) Li(100)
Pathway Efor Erev  Efor Erev

SVoe>SVi 0.32 0.06 0.47 0.00
SVo—SV:2 (Ex.) 0.20 0.04 0.39 0.07

¢0-9:9

' Ex

)OO

Sodium

050°T g svyersv,
045 | 4 SV« SV, (Ex) :
0.40 .
0.35 1 .
0.30
0.25
0.20 |
0.15 |
0.10 |
0.05

0.00 £ . . \ \ L
0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

AE/eV

Lithium

[ ] SV|| x4 S\/l
0.45 r SV ¢ SV, (EX) 1

AE eV
o
o
St

0.00 & . . \ \ L
0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

10



0.35

0.30

0.25

0.20

AE/eV

0.15

0.10

0.35

0.30

0.25

0.20

AE eV

0.15

0.10

0.00

Kink

Na(100) Li(100)
Pathway Efor ELev Efor Erev
Ko—=Ki 0.21 0.11 0.20 0.06
KoKz 0.26 0.06 0.34 0.01
KiKs 0.13 0.05 0.24 0.04

KoK (Ex.) 0.18 0.08 0.26 0.09

Sodium

Ko < Ky b
Ky + Ky

Kl d Kg g
KU d K4 (EX)

H > e o0

0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

Lithium

0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

11



Inner-corner

'. @ Na(100) Li(100)

: P P L ; Pathway Efor ELeY Efor ELeY
'.@@ 1CoIC 019 010 020 0.5
' L L = IC1-IC 0.18 008 025  0.04

ICoIC (Ex.) 0.27 0.07 0.45 0.11

Sodium
045 o Gy« IC; 7
A 10 & IC
0.40 ' ’ 1
[ | IC|| x4 ICQ (EX)
0.35 | J

>c 4
=
< ]
0.0 0.2 0.4 0.6 0.8 1.0
relative reaction path
Lithium
045 1 o 1C;« IC; 1
VS (G (O
0.40 B IC < IC, (Ex)
0.35 _
0.30 | _
Z 025 ]
~
S
<10.20 ]

0.15
0.10
0.05

0.00 \ \

0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

12



0.20

0.16

0.12

AE/eV

0.20

0.16

AE eV

0.08

0.04

0.00

Outer-corner

Na(100) Li(100)
Pathway Efor ELev Efor ELev
0C0-~0Cl1 0.19 0.09 0.21 0.02
0C0-~0C2 0.17 0.06 0.19 0.01
0C0-~0C3 0.13 0.12 0.06 0.07

0C0-~0C4 (Ex.) 0.04 0.04 0.11

0.12

Sodium

H > e o0

0OCy + 0Cy
OC() <+~ 0Cy
0OCy +» 0OC;4
OC() d OC4 (EX)

0.2 0.4 0.6 0.8 1.0

0.0
relative reaction path
Lithium
[ ) OC|| «~ OC 1
‘ OCU <« 0Cy
A OC|| x4 OCg
L u 0C) +» 0Cy (EX) i

0.0

0.2 0.4 0.6 0.8 1.0

relative reaction path

13



Dimer

Na(100) Li(100)
Pathway Efor ELev Efor Erev
Do<D: 0.21 0.07 0.21 0.01
Do—D:2 (Ex.*) 0.20 0.06 0.26 0.06
Do<Ds 0.18 0.04 0.14 0.00

Do<>Ds (Ex.) 0.05 0.05 0.08 0.08

Sodium

Do ++ Dy E
Dy ¢ D (Ex.)
Dy <> D3 b
Dy ¢+ Dy (Ex.)

H > e 0

0.00 t . . . . .
0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

Lithium

Dy +» Dy B
DU x4 DQ (EX*)
Dy <> D3 7

H > e 0

0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

14



@ . .

0.30

0.25

0.20

AE/eV

0.10

0.05

0.00

Concerted dimer

Na(100) Li(100)
Pathway Efor Erev Efor Erev
CDo<—~CD1 0.29 0.29 0.14 0.14
CDo—CD» 0.24 0.24 0.21 0.21
Sodium

[ ) CD[) d CD1

‘ CD() 4 CDQ

0.0 0.2 0.4 0.6 0.8

relative reaction path

1.0

Lithium

[ ) CD[) R d CDl
‘ CDO < CDy

0.0 0.2 0.4 0.6

relative reaction path

0.8 1.0

15



Trimer (linear)

Na(100) Li(100)

s ' Pathway Efor ELev Efor ELev
TRLoe> TRL; 020 008 0.9 00
] TRLo<> TRL: 019 007 017 0.0
TRLo TRL3(Ex) 006 005 010  0.13

0.23

0.19

0.15

AE/eV

0.03

—0.01 r

—0.05

0.23

0.19 r

0.15

AE/eV

0.03 r

—0.01 r

—0.05

0.11 r

0.07

0.11

0.07

Sodium

e TRL) <« TRL,
A TRL; <+ TRL,

| | TRLy <> TRL3 (EX)

0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

Lithium

[ ] TRLy <> TRL,
A TRL; < TRL,y
| ] TRLy <> TRL3 (EX)

0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

16



Trimer (linear)

Na(100) Li(100)
Pathway Efor ELev Efor ELev
TRLo« TRL: 0.20 0.08 0.19 0.01
TRLo<> TRL: 0.19 0.07 0.17 0.00
TRLo«> TRL3 (Ex.) 0.06 0.05 0.10 0.13
Sodium
L '. TR{) H'TR,l
A TRI nd TRQ
| TRy <> TR3
0.0 0.2 0.4 0.6 0.8 1.0
relative reaction path
Lithium
o TR TR ' ' '
A TRl <~ TRZ

TR{) xd TR;;

0.0

0.2

0.4 0.6

relative reaction path

17

0.8

1.0



Ehrlich-Schwoebel-barrier

Na(100) Li(100)
Pathway Efor ELev Efor ELev
: EoEi 0.26 0.17 0.39 0.22
' Eo—Ei1 (Ex.) 0.23 0.14 0.28 0.11

Sodium

0.40 r e L[y« k |

035 L ’ E(J A El (E‘()

0.30 ]
0.25

0.20

AE/eV

0.10

0.05

0.00 ¢ . . . \ .
0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

Lithium

0.40 e Ly« E |

0.30

0.20

AE/eV

0.10

0.00 £ . . \ \ L
0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

18



Ehrlich-Schwoebel-barrier (dimer)

040 7

0.35
0.30 r
0.25
0.20
0.15

AE/eV

0.10
0.05
0.00 r
—0.05
—0.10 E

Na(100) Li(100)
Pathway Efor ELev Efor ELev
EDo«<>ED: 0.26 0.31 0.38 0.41
EDo—ED: (Ex.) 0.23 0.28 0.22 0.24
Sodium
[ ] ED() (—)’EDI 1
¢ EDy <+ ED; (EX) 1
0.0 0.2 0.4 0.6 0.8 1.0

relative reaction path

Lithium

040 |7

0.35
0.30 r
0.25 r
0.20
0.15

AE/eV

0.10
0.05
0.00 r
—0.05
—0.10 E

ED() nd ED1
EDy <+ ED; (EX)

0.0

0.2 0.4 0.6

relative reaction path

19

0.8

1.0



Upper step

Na(100) Li(100)
Pathway Efor ELev Efor ELev
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C. Diffusion properties on Na(110)

(b) dimer II

(e) step-edge (f) inner-corner (g) inner-corner (h) inner-corner 11

({110}-facet) ({100}-step and ({100}-step and ({100}-step and

{110}-step) {211}-step) {110}/{211}-step)

(i) inner-corner (j) outer-corner I (k) outer-corner II (1) outer-corner
({110}-step and ({110}-facet and ({110}-facet and ({110}-facet and

{110}-step) {100}-facet) {110}-facet) {110}-facet)

(m) Ehrlich-Schwoebel- (n) Ehrlich-Schwoebel- (o) Ehrlich-Schwoebel- (p) Ehrlich-Schwoebel-

barrier barrier barrier barrier
({100}-step) ({211}-step) ({110}/{211}-step) ({110}-step)

Fig. 3: Schematic representation of the investigated self-diffusion on Na(110). Filled circle marks the initial
position, while a framed circle indicates possible final positions of the diffusion pathway. Circles labeled by Ex.
mark atoms participating in the exchange process. For all illustrated processes, the characteristic values are listed
in and X Gelbsch

Gelosch
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Table VI: Calculated forward (for) and reversed (rev) activation energies (E,) as well as forward (for) and reversed
(rev) rate constants (kggt) for the various diffusion pathways on Na(110). For the pre-exponential factor we
assumed a value of v =5-10'2 Hz. All activation energies are reported in €V as well as the reaction rates in Hz. All
values have been obtained by means of DFT-PBE.

System Pathway Efor Efev kR kisyr
Doo<>Doi 0.03 0.02 1.6-10'2 2.3-10"2
Doo<> Do 0.15 0.01 1.5-10 3.4:102
Doo<>Dos 0.13 0.00 3.2-10% 5.0-10"2
Dimer Dio<>Dii 0.04 0.00 1.1-10"2 5.0-10"2
Dio<>Di2 0.10 0.02 1.0-10" 2.3-10"2
Dio<Dis 0.14 0.01 2.2-10% 3.4-10"2
So0<So1 0.12 0.12 47-101 4.7-1010
Soo=>So2 0.23 0.04 6.5-10% 1.1-10"2
S8 0.27 0.00 1.4-100% 5.0:102
Step-edge Si0>S12 0.16 0.01 9.9-10% 3.4-10"2
Si10S813 (Ex.) 0.08 0.08 2.2-101 2.2-101
S20>S21 0.03 0.03 1.6-10"2 1.6-10"2
S20>S» 0.19 0.00 3.1-10% 5.0-10"2
1Co0=ICo1 0.09 0.02 1.5-10" 2.3-10"2
1Co0=IC02 0.18 0.10 4.5-10% 1.0-10"
1C10IC1 (Ex.) 0.11 0.05 6.9-10'° 7.1-101
Inner-corner  IC10<>ICi2 0.21 0.06 1.4-10% 4.8-10"
[1Ca0¢1Coy 0.07 0.07 3.3-10" 3.3-10"
1C201C 0.19 0.10 3.1-10% 1.0-10"
1C301Cs1 0.07 0.02 3.3-10"! 2.3-10"2
0Co0>OCor 0.05 0.10 7010 1.0-10"
OCo0«=>0OCo2 0.14 0.02 2.2-10% 2.3-10"2
0Co0>0C03 0.05 0.12 7.1-10"" 4.7-1010
0C10>0C11 0.00 0.07 5.0-102 3.3-10"
OCi0<=0Ci2 0.13 0.02 3.2-10% 2.3-10"2
Outer-corner  OCi0«>0Ci3 0.04 0.04 1.1-10"2 1.1-10"2
OCi00Ci3 (Ex.) 0.06 0.06 4.8-10" 4.8-10"
0C20>0Ca1 0.05 0.04 7.1-10"" 1.1-1012
OC20->0C22 0.20 0.00 2.1-10% 5.0-10"2
OC20-0C23 0.11 0.01 6.9-10'° 3.4-10"2
OC20+>0Ca4 (Ex.) 0.16 0.16 9.9-10% 9.9-10%
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Table VII: Calculated forward (for) and reversed (rev) activation energies (E,) as well as forward (for) and
reversed (rev) room-temperature rate constants (kggr) for the various diffusion pathways on Na(110). For the pre-
exponential factor we assumed a value of v = 5-10'2 Hz. All activation energies are reported in €V as well as the
reaction rates in Hz.All values have been obtained by means of DFT-PBE.

System Pathway Efor Efev kot kst
Eoo—Eo 0.29 0.10 6.3-10"7 1.0-10"
Eoo—Eo (Ex.) 0.28 0.09 9.2-10%7 1.5-10"
Eio—En (Ex.) 0.31 0.04 2.9-107 1.1-10"2
Eio—En2 0.36 0.09 4.1-10% 1.5-10"

Ehrlich-Schwoebel-barrier EioEn2 (Ex.) 0.37 0.10 2.8-10% 1.0-10"
Eaoc>Ear 0.35 0.09 6.1:10%  1.5-101
Exo—Ea (Ex.) 0.27 0.00 1.4-10% 5.0-10"2
Exo—Ex (Ex.) 0.30 0.03 4.2-107 1.6-10'2
Eso—Es (Ex.) 0.19 0.08 3.1-10% 2.2-101
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