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Dr. Nicholas Devaney - Lecturer 

 
1985 B.Sc. Experimental Physics, University college 
Galway 
1989 Ph.D. Physcs, University College Galway 
 

Tel: +353-91-49-5188 
Email: nicholas.devaney@nuigalway.ie 
http://optics.nuigalway.ie/people/devaney   

 

 

Research Cluster and Interests: Applied Optics 

My work is based on high-resolution imaging with applications in the fields of astronomy and 
imaging the eye. In astronomy, we have developed novel approaches to the detection of planets 
orbiting stars other than our sun (‘exoplanets’). The detection of exoplanets is extremely challenging, 
since they are billions of times fainter than their parent stars. It is all too easy to confuse residual 
image artifacts (‘speckles’) with faint exoplanets, and investigation of different approaches is a very 
active field of research. We cooperate with world-leading imaging specialists at the University of 
Arizona, as well as with astronomers at the European Southern Observatory. 

Another field of interest is the development of the next 
generation adaptive optics systems, suitable for future 
‘Extremely Large Telescopes’. We propose innovative solutions 
to some outstanding problems including how to increase the 
field of view of adaptive optics systems and how to improve the 
performance of these systems when using laser guide stars. 
Testing these solutions by simulation, laboratory tests and field 
trials on telesocpes would form the basis of a very rewarding 
PhD.  
 

  

 In retinal imaging I am interested in approaches to improving image quality and 
enhancing the performance of systems which automatically identify features in the retina 
(blood vessels etc.) or detect the onset of disease. These approaches involve simultaneous 
imaging and wavefront sensing, as well as the application of advanced deconvolution 
techniques. This work is carried out in collaboration with the Observatoire de Lyon 
(France) and a French company. 

Selected Recent 
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Devaney, N., E. Dalimier, T. Farrell, D. Coburn, R. Mackey, D. Mackey, F. Laurent, E. Daly, and C. 
Dainty, “Correction of ocular and atmospheric wavefronts: a comparison of the performance of 
various deformable mirrors”, Applied Optics, 47, 6550-6562 (2008) 
Devaney, N., Goncharov, A., Dainty, C."The chromatic effects of the atmosphere on astronomical 
adaptive optics", Applied Optics, 47, 1072-1081, (2008) 
Caucci, L., Barrett, H.H., Devaney, N., Rodriguez, J.J., "Application fo the Hotelling and ideal 
observers to the detection and localization of exoplanets", JOSA, A.,24,B13-B24 (2007) 
Devaney, N., "Review of Astronomical Adaptive Optics", Proc. SPIE 6584 (2007)  
Goncharov, A. V., Devaney, N., Dainty, C., 2007, "Atmospheric Dispersion Compensation for 
extremely large telescopes", Optics Express, 15, 1534-154 
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1998 BSc Moscow State Technical University, Russia 
2003 PhD Lund University, Sweden 
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Email: alexander.goncharov@nuigalway.ie 
http://optics.nuigalway.ie/people/sasha/sasha.html 
 

 

 
 

 

 

Research Cluster and Interests: Applied Optics Group 

  

Keywords: Optical imaging, adaptive optics, 3D modeling of the human eye and vison correction 
 
Research Interests  

Observational astronomy has been the main driver in developing 
new ideas in adaptive optics since its inception and this continues 
today with current plans to build the 42m European Extremely 
Large Telescope. This creates very fertile ground for adjacent 
fields in optical imaging, where adaptive optics can be efficiently 
used such as medical and industrial applications. With a strong 
emphasis on visual science in the Applied Optics Group, 
ophthalmic adaptive optics has become a new area of research. We 
have a particular interest in developing new methods and 
techniques for high- resolution retinal imaging. Using adaptive 
optics one could compensate the optical errors introduced by the 
human eye. This technique has a great potential for various 
challenging problems in ophthalmology, including wide field 
imaging and vision correction.  

 
Reconstructed eye model 

 
Optical tomography in the human eye  

In addition we have a research effort that is focused on 3D 
modeling of the optical structure of the eye and vision 
simulation for people with different quality of vision. This area 
is aimed at getting a better understanding of psychophysical 
nature of vision, the origin of ocular aberrations and finding 
new ways to improve vision by introducing new types of 
contact and intra-ocular lenses. Finally, the Applied Optics 
Group collaborates with several vision-related research groups 
and ophthalmic centres in Europe.  

  

Selected Recent Publications:  

A. V. Goncharov, M. Nowakowski, M. T. Sheehan, and C. Dainty, "Reconstruction of the optical 
system of the human eye with reverse ray-tracing," Opt. Express 16, 1692-1703 (2008). 

A.V. Goncharov and C. Dainty, "Chromatic Wide-Field Eye Models with a GRIN Lens," in Frontiers 

in Optics, OSA Technical Digest (CD) (Optical Society of America, 2008), paper FThG2. 

A. V. Goncharov and C. Dainty, "Wide-field schematic eye models with gradient-index lens," J. Opt. 
Soc. Am. A 24, 2157-2174 (2007). 

A.V. Goncharov, A. Burvall, and C. Dainty, "Systematic design of an anastigmatic lens axicon," 
Appl. Opt. 46, 6076-6080 (2007) 

 

 


