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Magneto-Optical Spectroscopy of Silver-Doped Colloidal Nanocrystals
Pinchetti, V.; Brovelli, S. (U. Milan-Bicocca) and Crooker, S.A. (NHMFL-LANL)
Introduction 

Colloidal semiconductor nanocrystals (NCs) are an emerging class of tunable materials with a large promise for applications in low-cost, solution-processable devices. At present, however, their applicability is somewhat limited by the difficulty of controlled introduction of permanent electrically and/or optically active charges. The resolution of this problem would greatly benefit applications of NCs in areas such as photovoltaics and light-emitting diodes (LEDs) and could also enable new advanced device concepts such as “zero-threshold” optical gain.
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So far, most successful NC doping efforts have focused on magnetically active Mn ions. Temporary introduction of active charge carriers using strongly reducing chemical agents has also been demonstrated previously. Permanent incorporation of charges into NCs, however, would require placement of active impurities into the lattice. Doping of NCs with transition-metal ions that exhibit variable valence is a promising strategy to achieve this goal, and an increasing number of efforts have been devoted to incorporation of ions such as Cu, Ag, and Au into various NCs. [1,2]

Experiment
[image: image3.emf]We studied silver-doped CdSe nanocrystals synthesized by colloidal chemistry techniques.  Both photoluminescence (PL) as well as magnetic circular dichroism (MCD) studies were performed on thin solid films of these nanocrystals in an 8T split–coil superconducting magnet with direct optical access, with the samples mounted in a variable temperature insert (1.5 – 300K). 

PL from these nanocrystals is peaked at ~700nm and is related to the in-gap level formed by incorporation of the Ag atoms.  This PL was found to exhibit a slight circular polarization in magnetic fields (see top figure).  MCD spectra show several peaks that are correlated with absorption features (see bottom figure).
PL lifetime studies using time-correlated single-photon counting (not shown) reveal long decay times associated with the Ag level.
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