Central Laser Facility

Introduction

The Central Laser Facility (CLF) is involved in
studying laser interaction with matter (atoms,
molecules, clusters and materials). Laser irradia-
tion may induce selective stimulation, ionization,
molecular decomposition, breakdown etc. The
information gathered by monitoring the induced
ionic current, the energy of the produced electrons
and the emitted light, contributes to understanding
the structure of materials and their coupling
mechanisms with the electromagnetic field of the
laser beam. It is further possible to achieve mate-
rials’ characterization and to develop high sensi-
tivity analytical techniques.

Facilities & Infrastructure

The currently available equipment includes:

e Nd:YAG pumped pulsed dye laser: 3 nsec
pulse duration with 150 mJ at 532 nm, cover-
ing the 370-1036 nm spectral range

e Nd:YAG pumped pulsed dye laser: 3 nsec
pulse duration with 400 mJ at 532 nm,
equipped with second harmonic generation
crystals able to extend the wavelength range
down to 205 nm

e Nd:YAG laser producing light pulses of 35,
50, 100 and 200 psec at 1064 nm (100 mlJ),
532 nm (60 mJ), 355 nm (18 mJ), 266 nm (18
mJ) and 213 nm (1 mJ).

e Ti:Sapphire laser producing light pulses of 20
fs (5 mJ, 1KHz), at 800 and 400 nm. The fs
laser system is in close connection with a
home-made arrangement that produces high-
order harmonic pulses (~10 fs) of UV and
VUV coherent radiation.

To exploit the laser sources above, a variety of
work-stations have been developed (Fig. 1), such
as mass spectrometers, a photoelectron spectros-
copy system, a laser-induced fluorescence (LIF)
spectroscopy system, arrangements for fast moni-
toring and analysis of light, for z-scan measure-
ments, for thin film development by pulse lase
deposition etc. In case a more specialized experi-
mental setup is needed, the users may provide
their own equipment or work with the CLF staff
to design and construct new arrangements.

Services

The CLF aims to support research activities in the
University of lIoannina and to provide services to
social and industrial sectors.

Figure 1: Measuring arrangements at CLF.

Research activities that may be supported include:

e Physics Department: Interaction of light
with atoms, molecules, clusters, polymers and
solids, laser ablation of materials, develop-
ment of thin films and nanostructures, etc.

e Chemistry Department: Photochemistry,
laser-induced polymerization, catalysis mate-
rials, ultra sensitive analytical and diagnostic
techniques, etc.

e  Materials Science and Engineering De-
partment: Laser ablation, characterization
and development of novel materials, micro-
machining, lithography, etc.

e School of Medicine: Diagnostic, therapeutic
and surgical techniques for the Clinics and
the Pharmacology, Biology and
Pathologoanatomy Labs.

e Department of History and Archeology:
Cleaning and material analysis of objects of
Archeological interest, etc

Concerning the services to social and industrial

sectors, we can mention the study of pollutants in

gaseous, liquid and solid samples, the analytical
and diagnostic techniques for product characteri-
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zation, materials processing, etc.

As illustrated in Fig. 2, during the past five
year, the CLF has been used by staff members
from the Departments of Physics, Chemistry, Ma-
terials Science & Engineering and Biological Ap-
plications & Technologies. External users from
the Aristotle University of Thessaloniki, the Na-
tional Technical University and the Technical
Educational Institute of Crete have also been sup-
ported.

Furthermore, the CLF is cooperating with re-
search groups from the Institute of Electronic
Structure and Lasers and the Center of Plasma
Physics and Laser (Crete), in the framework of the
Extreme Light Infrastructure (ELI), High Power
Laser Energy Research Facility (HIPER) and X-
ray Free Electron Laser (X-FEL) programs. At the
European level, the CLF has developed coopera-
tion with various Research Centers, such as the
Rutherford Appleton Laboratory (Oxfordshire-
UK), the Max Planck Institute (Munich- Ger-
many), the LENS (Florence —Italy) etc.

It is also worth-noting that the CLF contrib-
utes to educational activities in the University,
both at the undergraduate and postgraduate level.
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Figure 2. Indicative distribution of the CLF operating time
between users from the Departments of (a) Physics, (b)
Chemistry, (c) Materials Science & Engineering and (d)
Biological Applications & Technologies.

Staff & Contact Information

A 5-member committee is responsible for the op-
eration of the Central Laser Facility. Information
can be obtained from Prof. C. Kosmidis.

Postal address: Atomic & Molecular Physics
Laboratory, Physics Department,

The University of loannina, 451 10 Ioannina,
Greece

Tel: +30-26510-98537

Fax: +30-26510-98695

E-mail: kkosmid@cc.uoi.gr
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