
Researching innovative 
energy solutions  
throughout Australia
The ARC Centre of Excellence in Exciton 
Science is a collaboration between Australian 
universities and international partners to 
research better means of manipulating the 
way light energy is absorbed, transported 
and transformed in advanced molecular 
materials.

We are working with our industry partners to 
find innovative solutions for:

• Solar energy conversion,
•  Energy-efficient lighting and displays,
•  Security labelling and optical sensor platforms

for defence.

Our industry partners include:
• Reserve Bank of Australia
• CSIRO
•  Department of Defence –

Defence Science and Technology Group

“We are working with the most talented staff 
and students from across the globe to help 

Australia solve its growing energy needs.”
PROFESSOR PAUL MULVANEY, CENTRE DIRECTOR

excitonscience.com
Towards a sustainable 

energy future

The ARC Centre of Excellence in Exciton Science is funded by the:

What is an exciton? 
(Pronounced ex-sit-on)

An ‘exciton’ refers to the excited state of a 
material, created whenever light is absorbed 
by that material. 

Excitons can relax by converting the light 
energy into heat, electric currents or 
fluorescence.



Our fundamental and applied 
research will contribute to the 

construction of the ultimate light-
harvesting system by efficient 

conversion and transport of excitons.

This involves spectral and spatial 
manipulation of the solar spectrum, 

with downshifting and up-
conversion to compress broadband 

sunlight into a narrow band for 
efficient harvesting by next-

generation, solution-processed 
excitonic solar cells. 

Through theory, advanced 
spectroscopic analysis and new 
materials, we are getting better 

understanding and control of the 
four dimensions of an exciton: 

Energy, Lifetime, Position and Spin/
Polarisation. 

Our goal is to develop new ways to 
coherently control excitons, new 

excitonic materials, nanostructure-
controlled excitonic motifs and new 

theories of exciton transport.

Manipulation, detection and use of 
light through excitonic materials are 
key concepts that will enable a raft of 
future technologies. The purpose of 

this work is to design and create 
materials with properties specifically 
defined for target applications that 

are relevant to our Industry Partners. 

The Centre has worked closely with 
our partners and developed new 

materials for chemical sensing, 
security devices and light-emitting 

diodes.
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