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XPS measurements were carried out in UHV with the X-ray incidence angle at 54° off 
normal and electron collection along the surface normal. After a Tougaard background 
subtraction, the Re 4f and O 1s spectra were fitted with the Gaussian/Lorentzian curves 
implemented in the CasaXPS[40] software package. A Shirley background subtraction was 
used for the Au 4f spectra. Re and O coverages, expressed in monolayers with the packing 



density of Au(111),  were calculated based on the Re 4f/Au 4f and O 1s/Au 4f intensity 
ratios using: 
 

    (4.1) 

    (4.2) 
 
In equations 4.1 and 4.2, Ix is the measured XPS intensity of the respective element, RSFx 
the relative sensitivity factor of the probed transition[40], d111 the Au(111) layer spacing, 
and λ the attenuation length of Au 4f photoelectrons in Au[41]. To establish the equations, 
we have assumed that the Re and O atoms on the surface do not attenuate the Au 4f signal. 
The last term in equations 4.1 and 4.2 gives the effective number of Au monolayers that is 
probed in the Au 4f spectrum, thus compensating for the fact that XPS probes deeper than 
the first layer of the Au(111) surface.  
 

θRe =
IRe

IAu

·

RSFAu−4f

RSFRe−4f

·

1

1− e−d111/λ

θO =
IO

IAu

·

RSFAu−4f

RSFO−1s

·

1

1− e−d111/λ















Δ Δ

Δ Δ

θ

θmax

=

√

KP
√

KP + 1

K = e
−(ΔHads+TS

0

O2(g)
)/kBT





Δ
Δ

Δ

Δ

ΔGdes = ΔHact −ΔHads − T (STS − 2SOads)

ΔHact = 550(STS − 2SOads)− 0.17



















μ

a) b) 










