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Probing Dopant Sites in Fe Doped ZnSe Dilute Magnetic Quantum Dots 

Using High Frequency EPR
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Introduction 

[image: image3.emf]     This study was undertaken to characterize the site symmetry and electronic structure of Fe-doped ZnSe quantum dots, since High Frequency Electron Paramagnetic Resonance Spectroscopy (HF-EPR) is one of the most direct techniques for characterizing dilute paramagnets. Here we prepared a series of 2 nm Fe-doped ZnSe quantum dots (QDs) with different concentrations of Fe. The structure shown in Fig. 1 shows a schematic of a spinel inclusion in a ZnSe zinc-blende lattice. The electronic structure, lattice dynamics and magnetic properties of Fe-doped ZnSe will be perturbed by the site of occupation and ion clustering. HF-EPR is a powerful tool to probe local structure in the vicinity of a paramagnetic species in dilute magnetic quantum dots (DMQDs).1, 2 The resonance frequency and hyperfine splitting of the spin-allowed transitions in the microwave frequency domain provides direct insight into contributions of defects, vacancies, transition metal dopant ions to the observed magnetic exchange in DMQDs. 

Experimental 

       A series of 2 nm Fe-doped ZnSe QDs were prepared with different concentrations of Fe by single source precursor route.
Results and Discussion

       Variable temperature HF-EPR measurements at 240 GHz were made for different concentrations of Fe doped ZnSe QDs. These measurements were conducted at the Florida State University National High Magnetic Field Laboratory (FSU-NHMFL) in Tallahassee. Variable-temperature (4 - 290 K) 240 GHz HF-EPR reveals two octahedral sites (site 1, site 2) for the Fe3+ dopant present in the lattice (Fig. 2). Changes in g-values for the two sites were further investigated as a function of dopant concentrations. 
Conclusions
        These are promising but preliminary results. To further understand formation, structure and size of spinodal inclusions in DMQDs further measurements will be done at different frequencies and temperatures for a series of doped ZnSe QDs.  
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Fig. 1. Schematic of spinel inclusion in a ZnSe zinc-blende lattice.1
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Fig. 2.  HFEPR of 1%, 5% and 10% Fe doped ZnSe at 240 GHz and 290 K.









