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About the Lab

The Technical University of Crete (TUC) was founded in Chania, Island of Crete, Greece as an
independent technological institution of higher education. The philosophy behind its
establishment was to host selected advanced technological and scientific studies and to create a
centre of quality in the field of applied sciences. Within the framework of this philosophy the
Senate of TUC approved and dynamically promoted in 1988 the establishment of the Matter
Structure and Laser Physics Laboratory (MSLPL).

Lab Research Activities

The research activities of the Matter Structure and Laser Physics Laboratory (MSLPL) are
focused on the understanding of fundamental problems and questions related to the laser matter
interaction applicable to the environment and the biomedical research areas. The Lab
recognizing the need and the importance to society of modern technologies, adopted basic and
engineering programmes with the objective of developing cost-effective analytical
instrumentations and scientific tools to be used in various research areas.

In the spirit of the above, the MSLPL of the Technical University of Crete is currently performing
high quality research in the subjects summarized bellow:

Non-linear optics

Laser induced photo-effects

Solid-state and surface physics

High intensity, pulsed x-ray production for micro-lithography, applicable to biomedical

applications

o Laser based Electron and lon pulsed source (ion guns and multi-ion source for ion
implantation to semiconductors)

o Laser ablation and Laser time-of-flight mass spectrometric analysis

o Laser material deposition

o LIBS (Laser Induced Breakdown Spectroscopy), lon and Electron spectroscopy



¢ In collaboration with the high intensity, ultrashort pulse laser facilities at “Laboratoire
d’'Optique Appliquie” (LOA) at Ecole Polytechnique in Paris, and at Rutherford Appleton
Laboratory in UK we study the interaction of high intensity, short laser pulses with solids,
gas and cluster targets. In particular we investigate the laser induced nuclear fusion
reactions, the electron and proton acceleration during such high intensity laser matter
interactions and the generation of the self magnetic fields

¢ Instrumentation development for studies involving ultrashort, high intensity laser
interactions

e Harmonic generation from surfaces, atoms and clusters

¢ Non-linear optics and propagation studies of ultra-short, high intensity, IR and UV laser
beam in atmosphere in collaboration with the IESL-FORTH (Institute of Electronic
Structure and Lasers — Foundation of Research and Technology Hellas) and the LOA
laboratories

e Opto-electronics and study of optical properties of materials

e Environmental and medical applications

e Detectors development

The MSLPL is a self-sufficient laboratory with its own research and engineering facilities such as
mechanical, electrical and electronic workshops, CAD and computer animation facilities in order
to improve technical design and construction of analytical instruments, electronic devices and
software.

Lab research facilities
o Ti:Sapphire laser (Femtolasers GmbH, 800 nm, 20 fs, 75 MHz rep. rate)
e Nd:YAG laser (1064 nm (fundamental) up to 4™ harmonic, 20 ns pulse duration, and 0-
10Hz rep. rate), energy output : 850 mJ for the fundamental
e Nd:YAG diode pumped compact laser system (1064 nm (fundamental) and the 2™
harmonic @ 532 nm, few ns pulse duration, 0-500 Hz rep.rate), output energy : 5mJ for
the fundamental.
o XeCl excimer laser (EMG 102 MSC Lamda Physik, 20 ns FWHM, 308 nm, 1-20 Hz rep.
rate, 60 mJ/pulse average energy)
o Two Excimer Pumped Pulsed Dye Lasers (Lamda Physik Lambda-Physik, Model
FL3002E, tunable wavelength variable from 185 to 975 nm)
Two CW laser system @ 532nm for interferometry and holography experiments
Digital oscilloscopes working at 1GHz up to 50 GHz sampling rate at single shot.
A home-made time of flight mass spectrometer (TOF-MS) of high accuracy
Commercial broadband spectrometers (UV — Vis — IR)
Compact high resolution and sensitivity spectrometer for NIR up to UV.
Imaging systems (CCD Cameras, Frame Grabbers)
High vacuum systems (down to 107 mbar)
Experimental chambers for laser matter interaction and cluster production experiments

All the above assure the establishment of scientific research programs of high quality and allow
the development of new technologies.

The Lab has the capability and capacity to design, develop and manufacture complex and
advanced prototype instruments including micro-robotics linear-motion devices, laser based
instruments, advanced interface electronics and software, laser time-of-flight mass
spectrometers for surface analysis.



The current personnel of the MSLPL is consisted by 2 faculty members, 4 permanent laboratory
staff, 2 PhD students and 6 postgraduate students. The scientific profile of the personnel is
focused on laser development, laser matter interaction, optoelectronic devices development,
measurements and calibration techniques, design and development of fast electronic devices,
development of automatic systems controlled by micro-controllers, software development,
design and development of complicate and high precision instruments such as time-of-flight
mass spectrometer and high vacuum experimental set up for experiments and high quality
measurements.

Relevant Research Grants and International Collaborations

In collaboration with teams from laser facilities at “Laboratoire d’Optique Appliquie” (LOA) at
Ecole Polytechnique in Paris, and at Rutherford Appleton Laboratory in UK using high intensity,
short laser pulses we investigate the Laser Induced Nuclear Fusion Reactions, the electron and
proton acceleration during ultra-short, high intensity laser interactions with different targets for
high order harmonics generation from solid targets.

Investigations on Non-linear optics and propagation of ultra-short, high intensity, IR and UV laser
beam in atmosphere in collaboration with the IESL-FORTH (Institute of Electronic Structure and
Lasers —Foundation of Research and Technology Hellas) and the LOA (“Laboratoire d’Optique
Appliquie” (LOA) at Ecole Polytechnique in Paris) Laboratories

Research Grants

e 2010-2013 “WOOD-LASER”, on the laser processing of industrial wood, FINANCING
ORGANIZATION: Ministry of Education, Project Thalis.

e 2008-2013: High Power Laser Energy Research Facility (HIPER), FINANCING
ORGANISATION: European Union (FP7)

e 2008-2010: ELI : Extreme light Infrastructure, FINANCING ORGANISATION: European
Union (FP7)

e 2006-2008: Application of ozone technology to agriculture products of Crete,
FINANCING ORGANISATION: General Secretariat of Research and Technology
(GRST), Greece.

e 2004 — 2006: Propagation of ultrashort and high intensity laser beam in the atmosphere
with applications to the pollution measurements, FINANCING ORGANISATION: Ministry
of Education, Project “Pythagoras”

e 2004-2005: CRINO European project
e 2001-2004: Suppression over High dynamic range of ASE at the Rising edge of ultra-

intense femtosecond Pulses (S.H.A.R.P.) Contract no: HPRI — CT — 2001 — 50037,
FINANCING ORGANISATION: European Union (FP5)



2001-2002: High magnetic field generation by laser-plasma interaction, FINANCING
ORGANISATION : European Union (Marie Curie)

1995-1999: Development of a time-of-flight mass spectrometer for medical and
biomedical applications, Composition analysis of solids, liquids and gases, FINANCING
ORGANISATION: General Secretariat of Research and Technology (GRST), Greece

1996 — 1998: Multi-photon ionization of CFC and other molecules responsible for the O3
dissociation in the presence of various gases concentration and different temperatures,
FINANCING ORGANISATION: General Secretariat of Research and Technology
(GRST), Greece

1993-1994: Design and development of a micro-robotic device for 3-D movement and
with a precision of 10° m FINANCING ORGANIZATION: General Secretariat of
Research and Technology (GRST), Greece

1991-1993: lonization and dissociation studies of molecules in liquid and high density
media, FINANCING ORGANISATION: European Union (ENVIRONMENT STEP)
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