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Report:

It was the aim of the experment to study the atomicstructure of the clean and
adsorbate covered (0001) surface of bulk Bbe. As adsorbates we have chosen Cs, Fe
and Ag due to the special interest concerning thedaorbate induced modifications of
the topological surface state [1,2].

The experiments were the first to use the MAXIPIX o dimensional (2D) pixel detector
at this beamline (BM25b). We could successfully cey out several experiments by
collecting data from clean B;Sg(0001) and Cs covered B%e. Due to some technical
problems with the vacuum in the diffractometer &5 shifts lost) there was no time left to
collect data from Fe/BpSes and Ag/Bi,Se. Although the experiments have been
completed only three weeks ago we have already apakd the atomic strcuture of the
Bi,Se(0001) surface, which will shortly be outlined inthe following:

Fig.1 shows two representative crystal truncationa@ds (CTRsS) each consisting of about
260 data points between L=2 and L=15 reciprocal late units. The whole data set
including seven CTRs consists of more than 1500 teftions allowing an analysis of
unprecedented accuracy. Symbols and lines corresporio experimental and calculated
structure factor amplitudes, respectively. Integraton and background subtraction of
the raw (image) data were carried out by using th&ython software. Excellent fits could
be achieved using the structure model shown in Fig.



Fig.1:
Experimental
(symbols) and
calculated (lines)
structure  factor
amplitudes for the
(10L) and (01L)
CTR of bulk
Bi,Se(0001).
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A The are some relaxations within the first quintuple

layer. Most importanlty, we find a 2% expansion of
the top interlayer spacing between the first Se- ah
the second Bi-layer. This unusual expansion is
related to some contamination by small amounts of
carbon which is also responsible for some
modifications of the electronic structure as will le
reported elsewhere [3]. Secondly, there is no
substantial relaxation of the first van der Waals
gap.

Based on this model we achieve an un-weighted R
value in the 12% range. This can be improved by
allowing for anisotropic disorder. We emphasize
that the use of the 2D detector is essential, nobly
for the reduction of the measurement time but also
Bi,Se(0001). Numbers on the for the_z proper integration of the reflection
right label relaxations in percent  INtensities in the presence of several crystalline
of the bulk spacing or interatomic grains which is typical for this class of materials
distances in A.

First Quituple Layer

Fig.2. Structure model for

In a second experiment we have dosed Cs in an amawf approximately one
monolayer on the clean BiSe(0001) surface. Notable changes of the intensitiakng
the CTRs are observed. The data analysis is stil iprogress.
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