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Report: 
We have performed in-situ resonant surface x-ray scattering experiments on the Cu(001)-
halide, Au(001)-halide and Au(001)-Cu-halide electrochemical system to to probe the charge 

transfer and nature of the chemical bonding for these 
systems. 
The samples were aligned at energy below the Cu K-
edge and Au L3-edge foe the copper and gold 
electrodes respectively.  The Au(001) and Cu(001)  
crystals were indexed to the conventional fcc unit 
cell with the (0, 0, l) direction along the surface 
normal (a*=b*=c*=2π/a, where a=4.078 Å and a 
=3.615 Å, for Au(001) and Cu(001) respectively ) 
and aligned with the (0 0 2) and (1 1 1) Bragg 
reflections. 
For both the Cu(001)-c(2x2)-Cl and Cu(001)-
c(2x2)-Br superstructure the intensity on the (0 1) 
superstructure rod at L=0.2 was recorded in vertical 
geometry while varying the Energy through the Cu 
K-edge and the results are shown in Fig 1. At L=0.2   
a shift in the Cu-K edge of about 3.5± 0.5 eV is 
observed for the Br and Cl superstructure. 
In addition for the Cu(001)-c(2x2)-Br superstructure 
the intensity at the superstructure rod at different L 

Fig.1 Intenisty at the (0 1 0.2) for the Cl- 
and Br-adlayer on Cu(001) while varying 
the energy through the Cu K-edge. 



 

was recorded while scanning through the Br K-
edge. Although for the Br K-edge the fluorescence 
data was recorded in parallel to the resonant 
Surface Diffraction Intensities at specific points in 
reciprocal space in contrast to the Cu fluorescence 
which fluorescence arises from the Br ions in 
solution and adsorbed on the surface. The position 
of the fluorescence therefore does not give the 
exact position of the Br edge. To be able to 
distinguish the effect of the charge transfer 
between the adsorbed Br ion and the electrode 
surface, for the Br in all cases the resonant surface 
diffraction data had to be recorded in vertical and 
horizontal geometry. Such data is shownn Fig 2 on 
the superstructure rod at different L positions. The 
in-plane position at L=0.2 (for which the angle 
between the surface normal and the polarization of 
the x-ray beam is 7°) was recorded in horizontal 
and vertical geometry. A clear shift of the Br K-
edge towards smaller values of ∆E=3.0±0.5eV can 
be observed.  
 
In comparison to the halide adsorption on Cu(001) 
resonant surface X-Ray diffraction data for the 

bromide adsorption on Au(001) was recorded. Bromide forms a c(√2 x 
2√2)R45°superstructure on Au(001) in a potential 
range between 0 and 0.4 V vs Ag/AgCl in 10 mM 
KBr + 0.1 M HClO4. Resonant Surface X-ray 
Diffraction was recorded on the (0.5 1) 
superstructure rod at different L values in horizontal 
and vertical geometry at a potential of 0.3 V by 
scanning the x-ray energy through the Br K-edge 
(Fig 3.).  No shift in the X-ray edge (as compared to 
Br on Cu(001) ) can be observed. Specifically, no 
difference in the the position can be observed at (0.5 
1 0.2) in horizontal and vertical geometry.  
Preliminary studies for the Br-Cu-Au(001) system 
on the Br and Cu edge were done. These were 
however to noisy to allow qualitative or quantitative 
analysis due to the restricted time of the experiment. 

 

 

Fig. 2 Fluorescence (top) and Intenisty of 
the superstructure rod for Br on Cu(001) in 
different polarisation of the beam (bottom) 
while scanning the Br edge. 

Fig. 3 The intensity at the Br superstructure 
position on Au(001) while scanning the Br 
edge at different L and for different 
polarisation of the x-ray beam. 


