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Colloidal nanoparticles exhibit unique optical, electronic and magnetic properties which make them ideal candidates as novel tools for applications in several fields of Science. Our research is multidisciplinary and our interests are focused on the wet chemical synthesis of nanometre scale particles (including metal and semiconductor nanoparticles of different size, shape, chemical composition and functionality) and their applications in Physical Sciences.
For these projects we seek enthusiastic PhD applicants with background in Chemistry, Biology, Medicine or Physics to get involved in multidisciplinary research. 

Project 1. Hybrid nanocrystals in photovoltaic devices. This project involves the synthesis of colloidal nanoparticles, their specific functionalization and their use to create organised nanocomposites for applications in photovoltaics technology. A detailed study regarding the synthesis of several types of nanocrystals and their implementation in advanced systems with the ultimate aim to fabricate cost-efficient solar cell devices. It is expected that upon completion of this project a significant contribution to nanoparticle manipulation and to active layers for photovoltaics will be made. Specifically the project will address synthesis of nanocrystals and spectroscopic characteristics of devices. These findings will have significant impact on photovoltaics technology for fabrication of cost-effective devices.

The successful candidate will gain expertise in the chemical synthesis of nanocrystals, self-assembly, polymer-nanocrystal nanocomposites, devices. Some of the techniques that will be used in this project include, TEM, AFM, SEM, and spectroscopy. 

This project will involve collaboration with the School of enginnering.

Project 2. Hybrid materials for application in energy conversion and metamaterials. 
This project involves the development of synthetic protocols to produce, mesoporous structures, and robust colloidal nanoparticles/nanostructures to form active advanced hybrid materials. The manipulation of the intrinsic properties (i.e. electro-optic) of the new materials will be a cornerstone for applications in the fields of Physics and Chemistry. The main aim of the project is to develop advanced hybrid materials that can be used in a vast range of applications including the fabrication of photovoltaics and new generation of metamaterials.

The successful applicant will gain expertise in the chemical synthesis of nanoparticles, their surface functionalization, the fabrication of mesoporous materials, the physicochemical characterization and the application of these materials in advanced devices. The candidate will gain skills in spectroscopic measurements and electron microscopy, and a range of chemical synthesis proceedures. This project is co-supervised by Dr. Iris Nandhakumar (School of Chemistry).

Reference for project 2: 

1) Prashant V. Kamat, Kevin Tvrdy, David R. Baker, and James G. Radich, Chem. Rev. 2010, ASAP.
Project 2. Advanced assemblies of DNA-colloidal nanoparticles for applications in sensing and the fabrication of biodevices. This project involves the synthesis of colloidal nanoparticles and DNA, and the fabrication of advanced DNA/gold nanostructures to create smart nanocomposites for applications in sensing and the fabrication of devices. A detailed study regarding the synthesis of DNA-colloidal nanocrystals and their self-assembly will be carried out with the ultimate aim to make materials ideal for sensing and the fabrication of biodevices. It is expected that upon completion of this project a significant contribution to nanoparticle/DNA manipulation will be made. The findings of this project will have significant impact on energy and sensor technology.

The successful candidate will gain expertise in the chemical synthesis of nanocrystals, manipulation and synthesis of DNA, self-assembly, DNA-nanocrystal composites, devices. Some of the techniques that will be used in this project include, TEM, AFM, SEM, and spectroscopy. This project is co-supervised by Prof. Tom Brown (School of Chemistry).
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3) Jaswinder Sharma, Rahul Chhabra, Anchi Cheng, Jonathan Brownell, Yan Liu, Hao Yan, Science, 2009, 323, 112.
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