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Report:
We have carried out a highly precise surface x-radiffraction (SXRD) study on the

geometric structure of the O/Fe(001)-p(%1) system, for which controversy exists even
more than 30 years after its first investigation [13].
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Fig. 1: (a) Anti-phase (1 0 0.1) reflection intensj versus oxygen dosing (p@:5x10°mbar). The total

dosage equals to about 4.2 Langmuirs.
(b) Experimental (symbols) and calculated (lines)tsucture factor |Fnq| amplitudes along g for the
(21L). In total 9 CTRs corresponding to 180 symmeir independent reflections were measured.

The saturation of the CTR intensity after about 110 seconds of dosing=¢.2
Langmuirs) corresponds to about 1 ML of oxygen. Fotthis sample the SXRD analysis



indicates the formation of FeO-like islands threedyers thick and roughening of the
Fe(001) surface [4]. After annealing at about 500°@r one minute the surface flattens
and a well ordered structure is formed. On the basi of 180 symmetry independent
SXRD reflections a model structure is derived, whia is shown in side view in Fig.2(a).
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Fig. 2: (a) Structure model for O/Fe(001)-p(%1) in side view. Blue and red balls represent Fend
O-atoms, respectively. Distances are listed on tHeft in Angstrom units. Layers are fully occupied
(100%). (b): Contour plot of Ru vs. top layer spaaig d;2, and oxygen adsorption height d. Best fit
(cross) corresponds to Ru=0.05, the contour levepacing is ARu=0.01. The width of the cross
corresponds to the estimated error bars based on ¢éhvariation of Ru. Symbols and dashed lines
indicate results of previous studies (see Refs. §l).
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Oxygen atoms in hollow sites reside atgl=0.48 (5) A above the top layer Fe-atoms
(Fey), the first Fe-Fe interlayer distance g, equals to 1.66(2) A, corresponding to a 16%
expansion relative to the bulk spacing (1.43 A). Trefinement of the oxygen occupancy
yields ©=1.1(2), indicating a fully occupied surface layefnot shown) [4]. The variation
of the unweighted residuum (Ru) versus gl and di, is shown in Fig. 2(b). The best fit
value (indicated by the cross at the minimum) corrgponds to Ru=0.05, which is an
excellent value for SXRD studies. With regard to ¢ our analysis is at variance with
previous studies [1-3]. Differences might be attribted to the sensitivity of d, on the
total oxygen occupancy [4]. Our study is the mostcgurate one carried out so far for
this system.
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