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Dr. Gerard O’Connor – Senior Lecturer in Physics 
 
1989 BSc University College Galway 
1994 PhD University College Galway 
 
 
Tel +353 91 492513 
Email. Gerard.oconnor@nuigalway.ie 
Website: www.nuigalway.ie/lighthouse 

 
Research Clusters & Interests: NCLA, LightHOUSE - Centre for Applied Photonics  
   Integrated Nanoscience Platform for Ireland, INSPIRE. 
 
Research interests 
My research interests are driven by LightFactory2020 -a vision for future adaptable factories 
based on using light & optics to make, monitor, and measure in manufacturing. LightFactory2020 
is a personal vision, shared with the EU photonics community www.Photonics21.org, that 
proposes a development programme for intelligent micro- and nano- scale manufacturing 
systems to develop adaptable, reconfigurable, knowledge intensive processes of the future. 
 
Laser technology has the potential to compete with, disrupt, 
many other well-established micro- & nano-fabrication 
techniques. This activity addresses the challenge of using 
lasers to structure materials on scales which are below that 
determined by the diffraction limit associated with the 
wavelength of light. My research activities centres on hybrid, 
short pulse, laser processing of materials for nano-structuring. 
The terms are explained as follows: Hybrid: Enables new laser 
processes for nano-scale structuring using gases, liquids, 
sacrificial solids, electric fields etc. Short pulses: Pulse 
durations, ~ 10-12 seconds, comparable to electron 
thermalisation time in materials. Processes based on laser 
ablation, material removal processes, with subsequent 
spontaneous reassembly and deposition. Nanostructuring:  
applications in preparing functional surfaces, micro- and nano-
scale structures from materials.  
 
Enquiries from research students with interests in laser–matter–ambient interactions, optics, real-
time imaging, gas phase chemistry and materials science are welcomed. 
 
Selected Recent Publications 

Expansion of a laser plume from a silicon wafer in a wide range of ambient gas pressures 
A. N. Volkov, G. M. O’Connor, T.J. Glynn, G. A. Lukyanov, Applied Physics A, (2008) 92: 927–
932 
Langmuir probe investigation of surface contamination effects on metals during femtosecond laser 

ablation, G.O. Williams, G.M. O’Connor, P.T. Mannion, T.J. Glynn, Applied Surface Science, 
(2008) 5921–5926. 
The mechanism of nanobump formation in femtosecond pulse laser nanostructuring of thin metal 

films, D. S. Ivanova, B. Rethfeld, G.M. O’Connor, T.J. Glynn, A.N. Volkov, L.V. Zhigilei, Appl 
Phys A (2008) 92:791-796 
Controlled process for polymer micromachining using designed pulse trains of a UV solid state 

laser, D. Ilie, C. Mullan, G. M. O’Connor, T. Flaherty, T.J. Glynn, Applied Surface Science, 
(2007) 845–84 
Langmuir probe diagnosis of plasma expansion in femtosecond and picosecond laser ablation of 

selected metals, P.T. Mannion, S. Favre, D. Ivanov, G. M. O'Connor, B. Doggett, J. Lunney, & 
T.J. Glynn, accepted for publication (2005) in Journal of Physics Conference Series, 59 (2007) 
753. 
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Dr Richard Sherlock - Lecturer 

 
1991 B.Sc. Physics, NUI, Galway 
1998 Ph.D. Physics, NUI, Galway 
 

Tel: +353-91-49-3595 
Email: richard.sherlock@nuigalway.ie 
Web address: http://www.ncla.ie 

 
 
 

  

Research Cluster and Interests: lightHOUSE  

 National Centre for Laser Applications, INSPIRE 

Richard Sherlock leads the research activity in laser-based surface modification of materials.  The focus of the 
activity is the generation of sub-micron and nano-scale structures on materials in order to improve the response of 
living systems to biomaterials – to develop a new generation of bioactive materials.  The group develops laser-
based techniques for fabricating novel surface structures and tests these in collaboration with groups working in the 
biological sciences, particularly in the PRTLI funded INSPIRE platform in nanoscience. 

Materials meet for the first time at their surfaces and as such it is often 
the surface properties that define the nature of the interaction that 
happens.  Therefore, it is important to be able to control and the surface 
properties of materials for applications in biomedicine, sensors, 
tribology, electronics and other diverse areas of engineering.  In many 
cases – particularly biomedicine - sub-micron and nanoscale 
resolutions are required to deliver the necessary function.  Laser 
technology in combination with advanced optical approaches is 
emerging as a leading contender to provide reliable manufacturing 
tools for these next generation materials and devices.  

 

The laboratories at NCLA are equipped with a range of state-of-the-art laser 
systems and ancillary equipment – including the recent upgrade of laboratory 
space to clean-room standard and the addition of new femto-second and pico-
second laser systems.  This infrastructure will provide the basis of many exciting 
projects in the development of novel laser-based nanostructuring capabilities.  In 
addition, we have access to world-class research facilities through the INSPIRE 
grouping.  The group has worked successfully with researchers in Ireland and 
abroad in areas of bone, nerve and vascular tissue regeneration. 

Participation in the INSPIRE platform also provides access to structured PhD 
programs with modules in cross-disciplinary topics relevant to nanoscience. 

Selected Recent Publications:  

Analysis of polymeric biomaterials after 172nm UV treatment using contact angle and XPS measurements  
C O’ Connell, R Sherlock, B Aszalos, D Zemlianov, TJ Glynn.  Applied Surf Science (in press) 

Effect of functionalized micropatterned PLGA on guided neurite growth   L Yao, S Wang, W Cui, R 
Sherlock, C O’Connell, G Damodaran, A Gorman, A Windebank, A Pandit.  Acta Biomaterialia 5, 580 
(2009) 

TEM investigation of laser-induced periodic surface structures on polymer surfaces  Ú Prendergast, S 
Kudzma, R Sherlock, C O'Connell, TJ Glynn.  Proc. SPIE 6458, 64581V (2007) 

Comparison of cell interactions with laser machined micron- and nanoscale features in polymers  M Ball, 
U Prendergast, C O’Connell, R Sherlock.  Experimental and Molecular Pathology 82, 130 (2007) 

Excimer laser and lamp-based techniques applied to the nanostructuring of biomaterials  U Prendergast, 
C O'Connell, R Sherlock, M Ball, G O'Connor, T Glynn.  Proc. SPIE 5827, 498 (2005) 
 


