
   

 

Photochemistry uses light to overcome energy barriers to chemical reactions. In most 
molecular systems the absorption of light of various polarizations leads eventually to the 
same excited state, and therefore to the same photochemistry. However, in a novel class 
of two-dimensional materials, the transition metal dichalcogenides, the absorption of left 
or right circularly-polarized light leads to excited states with unique electronic spin 
properties (so-called ‘Valley’ states). This project aimed to investigate whether 
undertaking photochemistry from specific ‘Valley’ excited states can result in different 
reaction products, and particularly to product molecules of specific chirality. The 
significance of being able to control molecular chirality during syntheses was underlined 
by the tragedy of Thalidomide in the 1950s. Molecules of opposite chirality have a unique 
structure but are similar to the point of being mirror images of each other. This makes 
their separation by physical techniques extremely difficult, and the ability to synthesize 
chirally pure molecules (so-called asymmetric synthesis) is of the utmost importance. The 
long-term goal of this research is the development of novel means for asymmetric 
(chirally-specific) photochemistry, which remains one of the great challenges of 
Chemistry. 
 
‘The Selby Research Award has allowed me to open a new research direction in 2D 
materials at the School of Chemistry. I showed for the first time that plasmonic nanowires 
are an excellent medium for generating spin-polarized Valley states in 2D materials, which 
I will use in the future to do selective photochemistry with molecules of specific chirality. I 
anticipate a high impact publication will follow from this work which will enhance my 
career trajectory. The Selby Research Award has also allowed me to construct a cutting- 
edge microscopic polarimeter that is the centrepiece of my new laboratory. This will make 
a lasting impact on my research beyond the current project, allowing me to do 
internationally competitive research on chiral optical materials into the future.’ 
 

Claire Dawson conducted much of the research as part of her MSc, completed in 2019. 
Her thesis ‘Polarisation-Sensitive Optical Information Transfer Using 2D Materials’ was 
published in 2019 based on the research funded by the Selby Research Award. A 
manuscript is also in preparation based on these results. Selected parts of the research 
were also presented at the IRRTF Asian Research Network on Semiconducting Materials 
Workshop in June 2019, and at the Japan-Belgium-Australia Core-to-Core Network 
Symposium in October. As a direct result of the experience she gained in this 2D material 
research, Claire was selected for a job at Agilent Technologies Australia (Mulgrave site) 
where she is now conducting research on graphene, a 2D monolayer of carbon, in 
collaboration with the University of Melbourne. Future collaboration with the Agilent 
team on 2D material research is anticipated. 
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