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Optical Spectroscopy of Novel Nanomaterials
Ellis, M.; Strouse, G. (FSU Chemistry); Holleman, J. and McGill, S.A. (NHMFL/FSU)

Introduction

Metal oxide phosphors have attracted a great deal of attention for display applications because they are much more chemically stable than the more conventional sulfide phosphors.  The materials we studied correspond to a class of materials called spinels.  ZnAl2O4 is optically transparent with an energy gap in the UV range, which makes it particularly interesting for use in ultraviolet photoelectric devices.  Doping this material with rare earth metals has led to the discovery of novel luminescent behavior.  We desired to use strong magnetic fields to understand the energy structure of this luminescence [1]. 
Experimental

      We used the ultrafast optics facility in cell 3 and the 17.5 T superconducting magnet for optical research.  We measured photoluminescence from zinc aluminate oxide nanoparticles doped with 5% Eu. Data was collected via transmission photoluminescence (PL) in a 17.5 T open bore resistive magnet at 4.2 K using a 325 nm HeCd laser and a McPherson monochromator on a 600 g/mm grating with an entry slit width of 100 µm.
Results and Discussion


The field dependence of the photoluminescence from the Eu:ZnAl2O4 nanoparticles is shown in Fig. 1. The intensity of all the transitions, especially the 5D0 to 7F2 manifold, show a dramatic decrease with increasing magnetic field above 10 Tesla.  We note that the point at which the greatest intensity drop occurs is different for varying wavelengths.  We suspect a mechanism related to the magnetic content of the samples may be involved.
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Figure 1: Photoluminescence of Eu:ZnAl2O4 in SCM3 from 0 T to 17.5 T at 4 K.  The green curves show the dramatic decrease in intensity for applied magnetic fields above 10 T. 
Conclusions

Our preliminary study of these novel nanoparticles demonstrated an unexpected field dependence above 10 T.  Further study in cell 3 will be required to elucidate the exact mechanism.
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