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Published papers
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abstract of all papers appearing in print, and resulting from the use of the ESRF.

Should you wish to make more general comments on the experiment, please note them on the
User Evaluation Form, and send both the Report and the Evaluation Form to the User Office.

Deadlines for submission of Experimental Reports

- Ist March for experiments carried out up until June of the previous year;
- 1st September for experiments carried out up until January of the same year.
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¢ make sure that the text, tables and figures fit into the space available.

e if your work is published or is in press, you may prefer to paste in the abstract, and add full
reference details. If the abstract is in a language other than English, please include an English
translation.




Atomic structure of the multiferroic interface Experiment
Co/ Pb (Ti,Zr) O; number:
HC-1753
Beamline: | Date of experiment: Date of report:
from: Feb 25, 2015 to: Mar. 3, 2015 Jul. 28, 2015
Shifts: Local contact(s): Received at ESRF:
R. Felici

Names and affiliations of applicants (* indicates experimentalists):

(1) Holger L. Meyerheim (*); MPI f. Mikrostrukturphysik, Weinberg 2, D-06120 Halle
(2) Katayoon Mohseni (*); as (1)

(3) Sumalay Roy (*); as (1)

(4) J. Kirschner; as (1)

(5) A. Quindeau; as (1)

Report:

It was the aim of the experiment to study the atomic structure of the Co/Pb(Zr,Ti)O;
(Co/PZT) interface using surface x ray diffraction. The experiments were carried out
very successfully and new insights into the interface structure could be obtained which
are important for a deeper understanding of the magnetoelectric coupling across the
interface. In the following we provide a short overview over some results, a more
detailed discussion will be provided elsewhere [1].

The Co/PZT/LSMO/STO heterosystem represents a prototype of a multiferroic
tunneling system [LSMO:= (La, Sr) MnQO3; STO=: SrTiO;], where Co and LSMO serve
as ferromagnetic (fm) electrodes separated by a ferroelectric (fe) tunneling barrier
PZT. In addition to the mutual orientation of the fm electrodes, the fe barrier opens a
new degree of freedom for the manipulation of the tunneling conductance. An open
question is the detailed interface structure which is important for the development of a
theory of the magntoelectric coupling [2,3].

The two unit cell thick PZT film was grown on 20 nm thick LSMO on bulk STO(001)
by pulsed laser desposition. SXRD data were collected for the pristine and the cobalt
covered samples at the beamline ID03 using a photon energy of 24 keV and a two-
dimensional pixel detector. Figure 1 shows as a representative example the (31L) crystal
truncation rod for samples with different cobalt thicknesses as expressed in monolayers
(ML). Experimental and calculated structure factor amplitudes, |Fl, are represented by
symbols and lines, respectively. High quality fits could be obtained for all rods
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Figure 2 shows the structure model for the pristine sample. The PZT film is terminated
by a (Zr,Ti)O, layer while some intermixing between Pb and La is observed at the
PZT/LLSMO interface. Adsorption of cobalt involves the initial formation of a cobalt
oxide layer (not shown), which bears many resemblances with the AQO-type layer
observed in the perowskite structure [1]. Our results are important for the
understanding of the magnetoelectric coupling involving the cobalt induced
magnetization of the PZT top layer titanium atoms [1].

This work is supported by the DFG through SFB 762. We also thank the ESRF staff for
hospitality and support.
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