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Controlled Synthesis and Optical Properties of Mn-doped Semiconductor Nanocrystals
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Abstract: Doped nanocrystals (NCs) have become an important class of optical materials that exhibit efficient, stable and tuna-
ble dopant emissions in visible and near infra-red (NIR) spectral windows, and the large ensemble Stokes shift for avoiding the
self-absorption process. In this paper, we focus on some key issues in several selected topics on the most widely investigated
Mn-doped semiconductor NCs. It is started with an overview of important advances in synthesis methods of high quality Mn-
doped NCs and emphasize on the recently proposed methods of nucleation-doping strategy and growth-doping strategy. Then by
dealing with the fundamental principles and mechanism studies for the doping process, this paper has discussed the difficulties
for insertion of more dopants in the semiconductor host. This paper pointed out that in order to prepare Mn-doped NCs with
controllable dopants concentration, it should consider following factors such as the NCs surface self-purification function; the
shape, crystal structures, crystal plane and surface ligand of the NCs; as well as the lattice pressure induced by the size differ-
ence of Mn ions and the host cation. At last the theoretical explanation and experimental demonstration are provided to in-depth
understanding of their optical properties, and point out that the fast energy transferred from the host to the Mn d-states is the
key factor for obtaining Mn-doped NCs with high emission quantum yields. This paper have presented here the important ad-
vances in synthetic techniques, Mn ions doping mechanism, and photophysical properties of Mn-doped semiconductor nano-
crystals, and thus can help to synthesis high quality Mn-doped NCs with controllable concentration and location.
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