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In this talk, I will discuss two pieces of our recent work: 1. Carrier-dopant interactions in colloidal 
quantum dots: Quantum confinement plays an important role in electronic structure and physical 
properties of semiconductors. We use solution phase techniques to synthesize zero-dimensional 
colloidal quantum dots. We dope these quantum dots with magnetic impurities and study carrier-
dopant exchange interactions in such systems, using circularly polarized magneto-photoluminescence. 
Through confinement and wave function engineering using core/shell heterostructures, we were able 
to tune the exchange coupling and therefore the sign of carrier spin polarization; 2. Thermopower in 
FePt thin film: FePt thin films with large magnetocrystalline anisotropy are promising candidate 
materials for future high density magnetic data storage media. Understanding its thermal transport 
properties will help us to gain insights into the ultimate limit of storage density and switching speed. 
We have done the first thermopower measurement on FePt thin films. We found peculiar temperature 
dependence of thermopower, which we attribute to the dominating role of electron-magnon 
interactions. 
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