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Introduction

A great deal of research has been carried out in perovskite rare-earth manganites [1,2]. Among them,
Lag7SresMnO; (LSMO) is of particular interest due to its colossal magnetoresistive effect [3]. So far, studies in
LSMO have mainly been focused on its bulk magnetic transport properties. Much less work has been carried out
in nanostructures. Moreover, to our knowledge, there is no report on exploring low temperature
photoluminescence (PL) measurements and the magnetic (B) field dependence in LSMO.

Experimental
Self-assembled vertically aligned epitaxial ZnO:LSMO nanocomposite films were grown on (001) LaAlO;. The
magneto-PL measurements in the UV regime were carried out at SCM3.

Results and Discussion

In our magneto-PL measurements, the B field direction was perpendicular to the
LAO substrate. In the figure, we show the PL curves at five selected magnetic fields,
0, 3, 6, 7.5, and 9T, taken at 4 K. It can be clearly seen that the intensity of the peak
at ~ 2.92eV is near constant at low fields. It starts to decrease at B > 6T, and almost
disappears at 9T. Similar magnetic field dependence is also observed for other PL
peaks. The exact origin of this B field induced quenching of PL intensity is not known
at the present time. On the other hand, it is known that LSMO displays a magneto-
strictive effect at high magnetic fields. As a result, the size of the unit-cell and thus
induced strain effect varies with magnetic field, which, in turn, leads to a change in
the Mn-O bond lengths and bond angles and modifies the Jahn-Teller field in the
MnOg octahedra [4]. This modified Jahn-Teller field may give rise to the quenching
of PL intensity.
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Conclusions
Magneto-PL was carried out in Lag7Sro3MnO3; nanopillars embedded in a self-assembled vertically aligned
epitaxial ZnO:LSMO nanocomposite thin film. A magnetic field induced quenching of PL intensity is observed.
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