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Report:
In recent publications [1,2] we have developed a framework for the description of

the quadrupole enhancement and its dependence on temperature and electronic
anisotropy. The goal of this experiment was the extension of this framework to phase

transitions. Therefore, we studied the temperature dependence of the quadrupole
enhancement of barium titanate (BTO) whithin the range of 15 - 300K. Figure 1
shows the normalized absorption of BTO (110) reflection at quadrupole resonance

(4.970 keV), the main absorption maximum (4.986 keV) and an energy above the Ti
K edge (5.02 keV) for the rhombohedral-to-orthorhombic and the orthorombic-to-

tetragonal phase transitions. Due to problems with the used temperature controller
the temperature resolution around the phase transitions was not sufficient.

In the second part of the experiment we performed diffraction anomalous fine struc-
ture experiments in Bragg and Laue geometry at BTO. Figure 2 (Left) shows the
measured intensity of the (101̄) (Bragg) and (01̄1) reflection (Laue). The Bragg and

Laue spectra contain different fine structure, which is visible in Figure 2 (Right).
Conventional DAFS (only Bragg geometry) is restricted to centrosymmetric crystals

due to the use of Kramers-Kronig transformations. The Laue geometry reflectivity
contains additional information, that will be utilized in an ongoing analysis for the

extraction of the fine structure function. This approach extends the method of DAFS
to non-centrosymmetric systems.



In the last part of the experiment we performed first multiple beam diffraction anom-

lous fine structure experiments [3] in Laue geometry at BTO. They consisted of Ren-
ninger scans (Figure 3 (Left)) of the 1̄10 reflection at energies around the Ti K edge.

The absorption spectrum extracted from the Renninger scans is shown in Figure 3
(Right).
We acknowledge the extensive support by the BM28 staff during our beamtime.
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Figure 1: Comparison of the normalized absorption at BTO (110) reflection at quadrupole resonance
(4.970 keV), the main absorption maximum (4.986 keV) and an energy above the Ti K edge (5.02 keV) for the
rhombohedral-to-orthorhombic (Left) and the orthorombic-to-tetragonal (Right) phase transition. For clarity,

the curves are shifted by a multiple of 1 and 4 respectively.
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Figure 2: Left: Diffraction Anomalous Fine Structure spectra of (101̄) (Bragg) and (01̄1)(Laue). Right:
Fine structure extracted from Bragg and Laue spectra compared to conventional XAFS.
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Figure 3: Left: Renninger scan of (1̄10) reflection at 5 keV. Right: Absorption spectrum extracted from the
Renninger scans.
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