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Experimental set-up
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Metode de obtinere si caracterizarea

a plasmei de ablatie laser in faza de

depunere a straturilor subtiri PLD



LIBS
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LASER ABLATION SPECTROSCOPY



LASERI : 

- nanosecondă (QUANTEL, CONTINUUM)

Nd:YAG : 1064, 532, 355 nm

5-10 ns, < 400 mJ/pulse

< 1010 W/cm2

- femtosecundă (Spectra Physics)

Ti:Sa : 800 nm (tunable OPA available)

40 fs, 120 fs, 2 ps, < 2 mJ/pulse

< 1014 W/cm2

- în undă continuă (IPG)

laser fibrat, 1070 nm

< 300 W

< 106 W/cm2

INTERACTIUNEA LASER- MATERIE

MATERIALE: 

- ținte simple (Al, Cu, …) de interes fundamental

- ceramici (BNSiO2, Al2O3, MgO, … )

folosite în varii aplicații (propulsie spațială)

- calcogenuri (Ga/Ge/Sb/S/La/Te/As/Se)

- ferite compozite (CoFe2O4 - BaTiO3)

- varii materiale optice





1. Plume dynamics analysis : electrical and optical 

emission spectroscopy;

2. Space and time resolved Optical Emission 

Spectroscopy (OES);

3. Pulsed laser deposition of thin films. Samples 

morphology, composition and physical properties: 

Raman, Optical Surface Profilometry, XRD, 

XPS, Elipsometry, SEM/EDAX 

4. Simulation and theoretical model approach. 

Implementation of novel source code written in 

Python programming for the analysis and 

interpretation of experimental data.

Applications: cleaning and restoration of art of works

Laser ablation plasma spectroscopy. Experiments and Modelling

Palace of
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Analiza fazei gazoase

- imagerie ICCD (2 ns) a plumei de ablatie laser (10 km/s)

- spectroscopie rezolvata temporal si spatial

- sonde Langmuir 

- spectrometrie de masa

METODE DE INVESTIGARE

Monitorizare in timp real a calitatii optice

- tomografie IR … regim laser in unda continua 

 « A posteriori » analiza fazei solide … tinta si straturi subtri

- Microscopie electronica de baleiaj (SEM, EDAX)

- Profilometrie, TOF-SIMS

- Raman, Ellipsometrie …



ICCD PIMAX-3 imagerie plasmă tranzitorie laser PLD

expansiune liberă
condiții reale 

PLD
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Efecte ale evolutiei plumei de ablatie laser: 
fenomene tranzitorii si oscilatorii
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Investigații optice 
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Irimiciuc et al., Appl. Surf. Sci., 419, 594-600, 2017.
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Aerosols emitted and formed as a result of aviation

are difficult to quantify because of numerous parameters:

aircraft type, fuel consumption, altitude, meteorological

conditions, region type, etc.

Aircraft engines emit a mixture of particles (including

metal particles and neutral and ions) and gases (e.g., SO2),

soot-PAH (combustion) and sulphuric acid (H2SO4) from

sulphur in the aviation fuel. These particles are capable of

seeding contrails and cirrus clouds, thus potentially changing

the total cloud cover in the upper troposphere.

Particles are also involved in the chemical balance of

the atmosphere. It is well established that the sulfate aerosol

layer in the stratosphere is critically important in determining

the NOx budget there; any long-term changes in the surface

area of particles would affect stratospheric NOx, hence ozone.

??
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Spatial 

resolution: 

1 cm

Temporal 

resolution:

2 ns
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OPO

telescop

laser de 

pompaj

expandor optic

sistem optic de 

ghidare laser
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