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The Origin of Ferromagnetism in Gd-Doped Nanoparticles
Franco Jr., A. (Instituto de Física, Universidade Federal de Goiás, Brazil) and Zapf, V.S. 
Introduction 
Zinc oxide (ZnO) has interesting fundamental properties and a wide range of technological applications, including in luminescent material, anti-reflecting coating, transparent conductors, transparent UV protection and promising UV and blue optoelectronic material. Especially, the ZnO-based diluted magnetic semiconductors (DMSs) have recently attracted much attention because they would be applied to magnetic semiconductor devices such as spin-field-effect transistors and spin-light–emitting diodes [5]. According to the theoretical predictions[1], Zn1-xMnxO could exhibit ferromagnetism with high Cure temperature (TC) above room temperature. Following this, many groups have reported ferromagnetic behaviors of materials prepared by different methods. Nevertheless, there aren’t reports about Gd ions in ZnO and the corresponding magnetic properties. Thus, we investigated the magnetic properties of nanoparticulate powders of Zn1-xGdxO (x = 0.0 and 0.70) with mean crystallite size ~30 nm at several temperatures in the range of 5 - 300 K.
Experimental 
Magnetic measurements were performed using a Quantum Design PPMS (Physical Property Measurement System) for magnetic fields up to 130 kOe and for values of temperatures in the range 5-300 K. The ZFC/FC was obtained under 1.0 KOe.
Results and Discussion

Fig. 1 shows the first quadrant of the hysteresis loops indicating that the presence of an ordered magnetic structure can exist in the Gd-doped ZnO wurtzite structure at several temperatures. The ZFC/FC curves indicate the presence of both AFM and FM magnetic ordering.
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Conclusions
Ferromagnetism was observed at room temperature for nanoparticles of Zn0.93Gd0.07O. Further work is in progress to complete this project.
Acknowledgements
Work partially supported by CNPq, and FAPEGO (Brazilian Agencies). Work at the National High Magnetic Field Laboratory was supported by the NSF, the DOE, and the State of Florida under DMR-1157490.
References

[1]
Dietl, T, et al., Science, 287, 1019 (2000).
Fig.1 (a) Temperature dependence of magnetization and (b) ZFC/FC curves









