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Abstract

Due to its potential application to diluted magnetic oxides, transition metal doped ZnO has been under intensive
investigation. We present a correlation between the structural and the magnetic properties of Fe implanted ZnO bulk
crystals. Crystalline damage recovery, structural and magnetic properties are studied by Rutherford backscattering
spectrometry and channelling ( RBS/C), synchrotron radiation X-ray diffraction ( SR-XRD ), and superconducting
quantum interference device magnetometer (SQUID) , respectively. The 623 K Fe ion implantation and the high vacuum
annealing at 823 K lead to the formation of secondary phase a-Fe and y-Fe nanoparticles. The discrepancy between the
zero-field cooling and the field cooling curves further indicates that Fe-implanted ZnO is superparamagnetic and the

observed ferromagnetism originates from the Fe nanoparticles.

Keywords: ion implantation, ZnO, SR-XRD, superparamagnetism
PACS: 85.40. Ry, 61.72.uj, 61.46.Df, 75.60. Ej

* Project supported by the National Basic Research Program of China ( Grant No. 2010CB832904 ) , and the National Natural Science Foundation of
China (Grant Nos. 10875007, 11005005).

T Corresponding author. E-mail; sdyao@ pku. edu. cn

108501- 6



