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Published papers
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In order to study the influence of strain and finite size on their magnetice behaviour, EuSe was deposited on
the surface of a template of highly ordered PbTe/PbSe dots ([1-2]). This induced the formation of a quantum
dot monolayer of Euse islands, aligned in a hexagonal in-plane lattice. To prevent the sample from oxidation,
the dots where covered with a 100 nm thick Se layer that was evapourized after introduction in the UHV
chamber at id08. The completion of the removal of this layer was verified with the absorption spectra
measured via the absorption spectrum at the Eu Myy/My-edges (Fig. 1(a)).

Oxidation had to be avoided, as e.g. the formation of EuO could not be excluded. As EuO is known to be
ferromagnetic it could have prevented the study of the subtle changes in the magnetic behaviour. A
comparison of the absorbtion spectra in the vicinity of the Eu My-edge of the previously Se-capped samples
with [3] showed an f’-like spectrum. It could be shown, that even after exposure to air after the cap removal,
that no EuO was formed, as the absorption spectra where f -like, being an indicator for Eu,O3. Furthermore,
the existence of Eu,O3; was confirmed in the measurement of the dichroic behavior. As Eu,0O3 is nonmagnetic,
the dichroism of these samples was extremely week compared to the nonoxidized ones (see Fig 1(b)-(c)).
Due to the extremely small escape depth of the photoelectrons, the dichroic signal of the EuSe islands
covered by a Eu,Os layer remains very weak, but shows the same f'-like line-shape. Therfore oxidation is
expected to have indeed little influence on the magnetic properties of these islands. As EuSe becomes
ferrimagnetic or, dependent on the strain also ferromagnetic at low temperatures [4], we intended to
investigate the influence of a small variation in the island size on the magnetic behaviour on the mesoscale
such as superparamagnetism or antiferromagnetic coupling between the islands (the latter has been observed
already in multilayered structures). As there exists no other technique than XMCD to investigate these
samples, there was little knowledge about the estimated phase transformation temperature. From SQUID
measurements on 2D multilayers, the temperature range for the expected ferrimagnetic ordering could be
estimated to be 5-10 K. By the time our experiment was performed, the minimum temperature achievable at
1d08 was 8 K. The hysterisis loops where measured at the lowest achievable temperature for two samples of
average island sizes of 60 nm and 80 nm. As shown in Fig. 2 one observes a slightly different behaviour
concerning the spin moment. The phase tarnsformation temperature was not reached in both samples but the
larger sized islands show already a coupling of the Eu-spins. The resulting spin moment from the brioullin



function fitted to the magnetisation curves results to be 3.5 for the smaller islands (corresponding to the spin
of a single Eu f’ atom) whereas it tends to lie 3 times higher for the larger islands.
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Fig. 2 (a): Absorption spectrum in the vicinity of the Eu Mp/My —edges, for a EuSe-island sample covered by a 100 nm
thick Se layer(green line) and after the evapourizition of this layer (red line). (b): absorbtion spectrum and dichroicsm
at 9 K in 7 T magnetic field. (c) The same as in (b) after exposure to air: the fs multiplett structure and the non-
magnetic behaviour are a footprint of the formation of Eu,0; rather then ferromagnetic EuO.
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Fig. 2: Magnetisation loops at 9 K for samples of different dot sizes on different templates. (a) Fit with
Brioullin function returns spin moment of ~8.5. (b) Fit with Brioullin function returns spin moment of ~3.5
(magnetic moment of one Eu atom).

References

[1] G. Springholz, V. Holy, M. Pinczolits, G. Bauer, Science 282, 734 (1998).
[2] G. Springholz, J. Stangl, M. Pinczolits, V. Holy, P. Mikulik, P. Mayer, K. Wiesauer, G. Bauer,
D. Smilgies, H.H. Kang, L. Salamaca-Riba, Physica E 7, 870 (2000).
[3] B.T. Thole, G. van der Laan, J.C. Fuggle, G.A. Sawatzky, R.C. Karnatak, J.M. Esteva,
Phys. Rev. B 32 (1985).
[4] LN. Goncharenko and I. Mirebeau, Phys. Rev. Lett. 80, 1082 (1998).






ERROR: undefined
OFFENDING COMMAND: grestore

STACK:



