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Report:

STiO3 is awiddy used substrate-meaterid in thin film deposition processes like Pulsed Laser Deposition (PLD).
High quality sngle crystds of eg. high- T, superconductors can be grown using these substrates.
The (001) surface has two different terminations, i.e. SO and TiO,. By chemicdly etching, sngle-terminated surfaces
can be obtained, as confirmed by Atomic Force Microscopy. A second trestment, annedling in flowing oxygen at
950 °C, assures that any oxygen vacancies formed in the etching process are filled again, in order to obtain a stable
surface. Two annealed samples have been wsed in the measurements, one that was etched (TiO,. terminated) and
that was not etched (mixed termination). The samples used were low miscut substrates with a miscut angle of 0.07°.
Since deposition takes place at elevated temperatures between 600 and 800 °C and often in an oxygen
environment, it isimportant to have knowledge about the surface- structure under these conditions.
A furnace that has been used in previous experiments on aready deposited films was used to achieve the required
temperature. In order to avoid overhesting the duminum cap of the furnace, the pressure was lowered to the 10°
mbar range, which isdso typica for depostion.

The main aims of the present experiment were to study the apparent C(4x4) surface reconstrucion observed in
our last experiment (26-02-129) on DUBBLE and to improve the surface diffraction messurements of both samples
using low-miscut samples.

The surface recongtruction observed in previous measurements could not be reproduced. The reason for this has
been investigated in detail and it became clear that the observed non-integer reflections found last time were caused
by higher harmonics (?7/4) in the beam. The effect has been enhanced by the apparent beam hardening caused by the
Al-cap used in the experiments and a non optima setting of the detection chain.

The absences of the apparent C-centering can be explained by the intengity of the different reflections involved.

The higher harmonics problem was studied in more detail. The results are collected in a separate technical report

on the DUBBLE run.



For both samples a number of Crysta Truncation Rods and in plane reflections have been measured. For the

TiO, terminated sample measurements were made at room temperature, at 800 °C and at room temperature again. For
the mixed termination sample measurements were made & room temperature only.
The disagreement factor of symmetry related CTR’s (see the figure for examples) is between 5 and 10%. CTR’s and
in-plane gtructure factors are presently being analyzed to obtain the surface structure. The results of the mixed
termination sample will be used for a criticd evauation of the method described in the literature to obtain the ratio of
SO and TiO, termination of the surface (G.Charlton et d. Surface Science 457 (2000) L 376-380).
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