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Report: 
We have successfully carried out the proposed surface x-ray diffraction experiments on 
the structure of the Fe/O/Fe(001) surfactant system. In the following we report on some 
results of our experiments, a detailed publication will follow: 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1(a): Normalized x-ray intensity close to the (100) 
antiphase condition during oxygen deposition on Fe(001). 
The red and green arrow indicate start and stop of 
dosing. Saturation is at 10% of the initial value. Intensity 
is recovered to 50% by annealing indicating the 
formation of the ordered O/Fe(001)-p(1x1) structure. The 
inset shows the x-ray intensity variation during Fe 
deposition on O/Fe(001)-p(1×1).  

Fig. 1(b) 

(b): Experimental (symbols) and calculated (lines) structure factor amplitudes (|Fhkl |) along the (11l) 
and (21l) crystal truncation rod after dosing 0.5ML Fe on O/Fe(001)-p(1x1) 
 



It was the aim of this experiment to analyze in detail the structure of the “surfactant” 
system Fe/O/Fe(001)-p(1x1). First, the O/Fe(001)-p(1x1) structure was prepared by 
dosing oxygen at p(O2)= 9×10-9 mbar until saturation of the (100) anti-phase condition 
is observed at about 10% of the original value (I0) (see Fig.1a). Annealing at 500°C for 1 
min. leads to the recovery of I0 to 50%, which is related to formation of the ordered 
O/Fe(001)-p(1×1) structure [1]. 
Subsequently, Fe was added under ultra-high vaccum (UHV) conditions and at 
different oxygen partial pressures. For instance, the inset in Fig.1a shows the (100) 
reflection intensity during deposition of 0.5 ML Fe on O/Fe(001)-p(1×1) in UHV. It 
continuously drops to a minimum about 50% of the initial value.  
After preparation about 200 reflections were collected along seven crystal truncation 
rods (CTRs) averaging to 135 by symmetry equivalence. In Fig. 1(b) the best fit (solid 
lines) for two rods is shown corresponding to an overall Ru=0.09 and GOF=1.35. 
 
 
 

 
 
 
 
 
In general, we find complex structures, which are at variance with simple surfactant 
models assumed so far. In the case of 0.5 ML Fe on O/Fe(001), which corresponds to the 
first minimum of the (100) CTR intensity as well as in previous medium energy electron 
diffraction experiments [2], we find that approximately 0.4 ML of Fe is grown as bcc Fe 
on Fe(001) at a contracted distance d12, while the remaining part of the surface can be 
characterized by a local FeO type structure. Most importantly, our model provides an 
explanation for the so far unresolved observations of the oscillatory behaviour of the 
magnetic second harmonic generation (SHG) signal with Fe coverage, where minima 
and maxima were found at half and full layer coverage, respectively [2]. Dosing under 
oxygen partial prsssures in the 10-8 mbar range in general leads to the formation of FeO 
like islands several layers thick.   
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Fig. 2 Structure model for 0.5 ML Fe on O/Fe(001)-p(1××××1) in side view. Blue and red balls represent 
Fe- and O-atoms, respectively. Distances are in Angstrom units. Parameter δ represnts the height 
difference between O and Fe-atoms. 
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