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Silicon technology has had a dramatic impact on the world economy over the past few years and is 
the driving force behind the explosion in electronic applications. There is currently no rival to 
silicon electronics technology and it is predicted to remain the dominant technology for the 
foreseeable future. Silicon technology is also progressively moving into new applications as novel 
silicon-based technologies are developed, such as microsystems, silicon-based photonics, 
spintronics, bioMEMS and even refrigerators. 

The Warwick NanoSilicon Group is at the forefront of 
developments in epitaxial growth of silicon based 
heterostuctures, whereby the material being produced is 
controlled at the atomic level and allows us to produce layers of 
Si, Ge and their alloys.  Because Si and Ge atoms have different 
sizes these layers can become strained as the atoms try to align 
with the layers underneath; sometimes this is an advantage and 
other times we need to allow the layers to relax without 
creating defects at the surface of the crystal.  By careful 
calibration of out industrially compatible chemical vapour 
deposition tool it is possible to produce structures, like that 
shown left, that include multiple quantum wells whose 
thickness is controlled at sub nanometre lengths.

This project is concerned with the structural characterisation of 
epitaxially grown heterostructures, by x-ray diffraction, 
transmission electron microscopy and atomic force microscopy. 
The student will need to learn how to perform these techniques 
to a high degree of accuracy and use the results to work 
alongside the epitaxial growth team in improving the material 
quality of existing designs and proposing new structures.

This work will be of direct relevance to the many funded project in which the Group collaborates 
with research institutes from across the UK and Europe.  The student would have the opportunity to 
present their work at the various international collaboration meetings and/or conferences.  This 
project would make an ideal training ground either for a future PhD in this area or as a means to 
learn how to perform technologically relevant high precision measurements.

More information can be found at go.warwick.ac.uk/silicon

http://go.warwick.ac.uk/silicon

