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Appendix

In this appendix we give explicit expressions for the values of
(

dθ
dE

)

θ= 1
2

in equa-

tion (10.8) in the main text. For the adsorption on two-dimensional terraces, we
employ the mean-field expression for θ(E), also known as the Frumkin isotherm:

θ

1 − θ
= exp

[

−∆GH

RT

]

exp
[

−FERHE

RT

]

exp [ f θ] (A.1)

with
f = −ZǫHH

RT
(A.2)

where ǫHH is the nearest-neighbor interaction between two Hupd on the surface, f

the Frumkin parameter (which is negative for repulsive interactions and positive
for attractive), and Z = 6 is the number of neighbors on a (111) surface. From this
expression, we obtain:

(

dθ

dE

)ter

θ= 1
2

= − 1
4 − f

F

RT
. (A.3)

For the adsorption on the one dimensional steps, we use the exact solution derived
by Onsager219:

β − 1 + 2θ

β + 1 − 2θ
= exp

[

−∆GH,ERHE=0

RT

]

exp
[

−FERHE

RT

]

exp [ f θ] (A.4)

with
f = − ǫHH

RT
(A.5)

and

β = exp
[

1 − 4θ(1 − θ)(1 − e f )
]

1
2 . (A.6)

For the derivative, one obtains:

(

dθ

dE

)step

θ= 1
2

= − e
1
2 f

4
F

RT
. (A.7)
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