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dept., University of Crete, and FORTH-IESL. Thesis supervisor Prof. C.
Fotakis.
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Theses supervision:

o Diploma thesis, E. Magoulakis, "Ultrafast dynamics on ZnO/Si micro-cones”, University of Crete, 2009.

o PhD thesis, M. Barberoglou, co-advisor, “Femtosecond laser micro/nano structuring of solid surfaces:
Fundamentals and applications”, University of Crete, awarded in 2012.

o MSc thesis, G. Arvanitakis, University of Crete, awarded 2014.

o Batchelor’s Thesis, F. Fraggelakis, “Formation of nanostructures on semiconductors and dielectric
surfaces using ultrashort laser pulses”, University of Crete, awarded 2014.

o Master’s Thesis, F. Fraggelakis, “Formation of nanostructures on semiconductors and dielectric

surfaces using ultrashort laser pulses”, University of Crete, awarded 2014.

PhD thesis, N. Liaros-Un. Of Patras, co-supervision, awarded 2014.

Masters thesis, M. Karalaki, University of Crete, awarded 2015.

Master’s Thesis, K. Mouratis, Technical Educational Institute of Crete, awarded 2017.

Master’s Thesis, P. Ch. Psycharakis, “Absorption and Fluorescence Spectroscopy of Biologocal Tissues

using Intense Laser Pulses and Optical Arrangements Aiming at Discrimination Between Cancerous and

Healthy Tissues” University of Crete, Medical School, awarded 2017.

o  PhD Thesis, D. Karanikolopoulos, “Ultrafast Dynamics of Strongly Correlated Systems Using Ultrafast
Laser Pulses”, in progress.

o Master’s Thesis, M. Polychronaki, “Ultrafast Time resolved Spectroscopy for Analysis of Flavins FMN
and FAD, Cofactors of Ctochrome P450 Oxicoreductase”, University of Crete, Chemistry Department,
awarded 2019.

o Master’s Thesis, M. Pigiaki, “Ultrafast laser-induced charge transfer dynamics in metallo-porphyrins”,
University of Crete, Chem. Dept. awarded 2021.

o Diploma Thesis, N. Papakosta, “Ultrafast laser-assisted processing of surfaces for Battery Cathodes”, in
progess.

o Diploma Thesis, M. D. Tsanakas, “Ultrafast laser-assisted processing of surfaces for Hydrogen Fuel
Cells”, University of Crete, Physics Dept. awarded 2021.

o PhD Thesis, M. Polychronaki, “Ultrafast time-resolved laser spectroscopy for the study of Oxidoreductase
of Cytochrome P450”, in progress.

o PhD Thesis, M. Pigiaki, “Ultrafast time-resolved laser spectroscopy in porphyrins”

o Master’s Thesis, N. Papakosta, “Laser-induced nanostructures for energy applications”, Material Science
Department, University of Crete, in progress (2021-now).

o BSc Thesis, G. Zembilis, “Laser-induced surface nanostructures for enhanced Hydrogen Production”,
Physics Department, University of Crete, in progress (2021-now).
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Research career summary:

I obtained my B.Sc. degree, M.Sc. degree and Ph.D in Physics from the Physics Department of the University
of Crete (1996, 1998 and 2002). My Ph.D thesis, supervised by Prof. C. Fotakis, dealt with the investigation
of ultrafast electron and lattice dynamics in semiconductors, metals and their nanostructures following
excitation by ultrashort laser pulses. Part of my Ph.D thesis work was carried out in the Laboratory of Applied
Optics in the Ecole Polytechnique in Paris, France under the supervision of Dr. Fabrice Vallee. This part dealt
with the ultrafast opto-electronic properties of metallic nanoparticles. From Oct/2002 till Jan/2007 | was a
postdoctoral fellow at the research group of Prof. Dr. Martin Wolf, currently the Director of Physical Chemistry
at the Fritz Haber Institute of the Max Planck Society. My research involved experiments on surfaces and
interfaces utilizing ultrafast, time-resolved photoemission spectroscopy. At the focus of my study was the
ultrafast dynamics of electronic and lattice interactions and the energy transfer and exchanges that occur in
metallic surfaces and interfaces following ultrashort laser pulse excitation. Since 2007 | am back in Greece
and since 2008 | am elected researcher in FORTH-IESL to perform studies of ultrafast phenomena in
condensed matter using ultrashort laser pulses.

My laboratory in FORTH-IESL operates since March 2009 and is equipped with a workstation for ultrafast
time resolved measurements using ultrashort laser pulses and a workstation for surface processing of
condensed phase materials using ultrashort laser pulses.

The experiments are performed using a 1 kHz laser amplifier with center wavelength at 800 nm and ~0.8 mJ
energy per pulse. Nonlinear optical techniques are employed to generate a wide spectrum of frequencies
needed to excite specific resonances imposed by the system under study.



o Ultrafast dynamics in condensed-phase materials.
In this experimental research activity ultrafast time-resolved optical spectroscopy is employed to study
the ultrafast processes that occur in condensed phase materials following intense optical excitation by
ultrashort laser pulses. Ultrafast electronic, lattice and magnetic interactions taking place in solids in the
femtosecond and the picosecond temporal regime are investigated. Novel bulk and nanostructured
photonic materials with potential in modern applications such as nanocircuits, ultrafast nonlinear optical
switches, high efficiency devices, energy, nanocatalysts, spintronics etc have high priority in our research.
The physics of semiconductors metals and dielectrics in confined geometries and nanostructures that
exhibit novel combined optoelectronic and magnetic properties, hybrid and nanosructured materials with
applications in environmental-friendly photonic devices are investigated. Study of the ultrafast dynamics
of energy deposition, charge transfer and relaxation processes in systems of (bio-)chemical interest are a
new addition to our research endeavors.
o Study and tailoring of ultrafast laser-induced structural transitions in solids.

At high intensities the irradiated material undergoes structural transitions in the form of processing,
melting, evaporation, and generally ablation. The understanding of the evolution of the material from the
moment of excitation until the final state is very challenging due to the high number and the complexity
of the physical and chemical processes that occur (laser-matter energy transfer, phase transition/explosion,
material re-solidification etc.). We pursue the understanding of the microscopic processes and the control
of the macroscopic properties of the irradiated materials to achieve novel functionalities that can enhance
their performance in state-of-the art applications, relative to the green transition towards energy with
minimal environmental footprint.

Laboratory Description

The FLASS (Femtosecond Laser Spectroscopy in Solid State) laboratory is a unique laboratory for the Greek
research community based on an amplified laser source which delivers pulses of laser light at a repetition rate
of 1 kHz, central wavelength at 785 nm, with maximum energy per pulse 0.8 mJ and minimum pulse duration
of 25 fs. Secondary optical sources include non-collinear optical parametric amplifiers which can provide a
broad range of selectable wavelengths spanning the region from the near UV to the near IR (~250nm-1500nm).
Additionally a Spatial Light Modulator in a 4f optical configuration is used to modulate the temporal shape of
the laser pulses in a temporal window extending to 14 ps. Together with a pump-probe workstation and the
proper analysis instruments (spectrometer, monochromator, CCD imaging camera, lock-in amplifier etc.) we
can perform state-of the art pump-probe time-resolved all-optical spectroscopy at a variety of condensed matter
systems such as metals, (wide band gap-) semiconductors, quantum wells, thin films nanocrystals and reduced
dimensionality systems. Also, the laboratory employs an additional dual-purpose workstation consisting of: 1)
direct laser-surface writing for microstructure and nanostructure formation on metal, semiconductor and
dielectric surfaces and 2) LIFT (Laser-Induced Forward Transfer) workstation for micro-confined deposition
of thin films onto selected surfaces and substrates.

International access provider through the Ultrafast Laser Facility (ULF-FORTH) partner of Laserlab Europe
and ERIC-CERIC
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