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Applied Optics [Pages 3-5] 
The research activities of the Applied Optics group are centred on the development and application of 
adaptive optics. Imaging and applied optics are enabling technologies that underpin many key 
developments in biotechnology, healthcare, and communication, as well as a wide variety of 
consumer products. 
 

Astronomy [Pages 6-12] 
Through the Centre for Astronomy, it is linked to other staff in the School and in other schools of the 
university.  Members of the cluster have established international collaborations in the area of high 
time resolution astrophysics and have developed a high-speed Stokes polarimeter which will be used 
in an extensive study of rotating magnetised neutron stars This observational work complements 
detailed numerical modelling of rotating magnetospheres.  Cluster members also participate in the 
development of advanced data analysis techniques and numerical modelling if star formation regions.  
Some members also have interests in high-energy gamma ray astronomy.  They collaborate with UCD 
and the Smithsonian Astrophysical Observatory, and make regular visits to the Whipple Observatory 
in Arizona.  They are currently associate members of the VERITAS collaboration, an international 
group developing a next generation gamma-ray telescope array in Arizona. Cluster members have 
taken a leading role in the development of a virtual observatory. Cluster research has been funded by 
grants from the EU, HEA and SFI.  
 

Atmospherics [Pages 13-16] 
The Atmospheric, Environmental and Aerosol Physics cluster, consists of 5 permanent staff and currently some 
10 research staff and 21 postgraduate students.  These researchers work in two research groups within the 
cluster, namely the Built Environment Group and the Atmospheric Research Group. The cluster members have 
developed a leadership role in Ireland and abroad in areas of climate change, air-sea exchange and air quality 
and operate the international ocean-atmosphere research facility, Mace Head, near Carna, Co. Galway.  
Members of the cluster are also involved in research activities under the auspices of the Environmental Change 
Institute  (http://nuigalway.ie/eci/)  where they were instrumental in setting up the Centre for Climate and Air 
Pollution Studies (C-CAPS). 
 

Lasers [Pages 17-19] 
The Laser Group at NUI Galway, investigates laser-based approaches for flexible 3D nano-scale 
fabrication as part of a national collaborative research programme.  The convergence of new laser and 
optical technologies, with an enhanced understanding of ultrashort pulse laser material interactions, 
will enables high throughput, reconfigurable, laser-based nanostructuring of materials. Our research 
objectives are : 

• Understand photo-thermal / mechanical / chemical mechanisms stimulated by ultrashort pulse 
laser material interactions 

• Investigate the role of liquid and gas ambients in assisted laser processing 
• Create parallel, reliable and intelligent processes by advancing robust and adaptable laser 

beam delivery systems for new high repetition rate (high average power) ultrashort-pulsed, 
laser sources. 

• Integrate these concepts in demonstrator systems for future nanomaterials, nanoelectronics and 
bionano applications. 

 

Medical Physics [Pages 20-21] 
There are currently 4 PhD students enrolled in Medical Physics research projects. The main emphasis 
of research work has been in the fields of medical imaging and radiation physics. Current research 
includes projects which aim to improve radiotherapy treatment using Monte Carlo (MC) simulations 
& a project to develop a small animal imaging system. We have established a Medical Physics 
Research Cluster in collaboration with the Department of Medical Physics and Bioengineering at 
Galway University Hospitals (GUH formerly known as UCHG). 
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Research Cluster and 

Interests: 

Optics 

Applied Optics Group 

The Applied Optics Group was formed in 2002 under a !5.2M grant from Science Foundation Ireland, and 
funding was renewed in 2007 until 2012 at !4.5M.  Currently there are approximately 25 researchers in the 
group, including 14 PhD students and academic staff (Chris Dainty, Nicholas Devaney and Alexander 
Goncharov).  Additional funding comes from Enterprise Ireland, the EU, IRCSET and industry.   

Research projects in the Applied Optics Group range 
from topics in vision to those in optical lithography.   
Several projects involve the technique of adaptive 
optics, shown schematically in the figure on the left.  
The key parts are the wavefront sensor, deformable 
mirror and the control system. 

 

Several other projects involve imaging in the eye, with 
or without adaptive optics.  Another research area is 
optical propagation through turbulence and the 
application to free space optical communication.   This 
involves an understanding of the role -- and 
elimination -- of optical vortices. 

 

 In 2009, the Applied Optics Group expects to have 3-5 fully funded PhD posts available.  These include 
specific topics, such as an industrially funded project on vector polarimetry (a new method of imaging based 
on polarisation and electromagnetic theory), optics in exascale computing (an IRCSET Embark project with 
IBM Ireland) and smart optics (either IRCSET Embark with Fotonation Tessera or SFI funded) and open 
ones in any of the Group's research areas.  The group is well equipped for the research areas pursued.  
Several lecture courses (e.g. Diffraction and Imaging, Geometrical Optics and Optical Design, Image 
Processing) are given by staff members of the group, and professional skills courses are offered each year.  
Each PhD student is expected to attend and present papers at one international conference per year.  
Frequent Colloquia and Group Meetings are held throughout the year.  There is extensive opportunity for 
interaction with industry: in the past two years, we have established relations with more than 40 companies, 
75% of them based in Ireland.   
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