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Report: In this work we investigated the surface relaxation of the stoichiometric 1x1 sur-
face using surface X-ray diffraction (SXRD). Thiswork forms part of alarger research
programme of the applicants which studies the structure/property relations of well-defined
metal oxide surfaces. This is a frontier area of surface science which has enormous funda-
mental and technological potential.

The surface structure of SrTiO,(100)1x1 was investigated at three temperatures: at
room temperature and on either side of the cubic to tetragona bulk ferroelectric phase
trangtion at 100 K. This work is motivated by recent theoretica work which has predicted
significant rumpling and relaxation at room temperature [ 1,2]. It aso alows us to investi-
gate the claim that the surface phase undergoes the ferroelectric trangtion at a temperature
20 K higher than the bulk [3]. Thisis of potential importance in connection with the
epitaxia growth of high-Tc materials on SrTiO,( 100).

The diffraction data were collected usng conventional rocking scans which enabled
in plane data and a set of CTRs to be compiled. Gaussian profiles were fitted to the scans
recorded from SrTiO,(100). After subtracting the background intensity, the diffraction
peaks were corrected for effective sample area, polarisation of the X-ray beam and Lorentz
factor, such that I, =IF, I*. Reference reflections were regularly measured throughout the

data acquisition period as a method of monitoring surface contamination, none being ap-
parent.
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Figure 2: Schematic of the bulk-termi-

J nated StTiO,(100) surface, showing the

‘);] 5 \\ [ ©1) two types of termination. The upper ter-
S race is TiO, the lower terrace is SrO.

Structure Factor (arb. units)

(B31) using the code of Vlieg et d [4]. The bet fits to
the three CTR’s are shown in Fig. 1. In addition to
these rod scans, in-plane intengities with symme-

\"?)/\ J The room temperature data has been analysed
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1 2 3 try equivaents were measured, giving rise to 12

{ inequivaent in-plane structure factors. The over:

Figure 1: Selected rod profiles all R-factor reduced to 2.4. Analysisis compli
measured from SrTiO,(100). cated by the fact that there are two terminations o

a perovskite (100) surface. In this case there is
SO and TiO termination, as shown in Fig. 2. Included in the analysis was a variable concen-
ation Of the two terraces, the best fit giving a vaue of 25% SrO and 15% TiO.
Our experimenta results for the atomic displacements are shown in the Table below,
along with the relative displacements. The latter aliow us to compare with theory [1].

DISPLACEMENTS (A) RELATIVE DISPLACEMENTS (A)
SXRD SXRD THEORY[1]
Sr0 Surface TiO, Surface S10 Surface SrO Surface

Sr(1) -024+0.03 Ti(1) 0.00+0.01Sr(1)-0(1) 0.11+020  Sr(1)-O(1) 0.18}
O() -035+0.17 O(1) -0.01+0.13|Sr(1)-Ti2) 0.00+0.06  Sr(1)-Ti(2) -0.19
Ti2) 0244003 Sr(2) -047*0.01Ti(2)-Sr(3) -0.26£0.05  Ti(2)-Sr(3) 0.06

0@2) -042+030 0O2) 023£0.04

Sr(3) 0.02+0.02 TiO, Surface TiO, Surface
03y 0.14+0.10 Ti(1)-O(1) 0.01 £0.14 Ti(1)-O(1) 0.05

Ti(1)-Sr(2) 0.47 £0.02 Ti(1)-Sr(2) -0.15
| Se(-Ti(H * Se(H-Ti(3) Q.05
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