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Laser technologies in IFFM and IMPLASER

end of 60-ties – 70 ties – gasdynamic lasers (N 2O, CO2, …)
70 – 80 – electric discharge lasers (10 kW experiment al set-up)
86 – 90 – industrial 1.2 kW laser – modular, transvers e excited
90 – ties - industrial 2.5 kW laser 

laser beam diagnostics

laser beam scanner

laser stereolitography

non-destructive techniques for restoration, analysi s and diagnostic 
of the cultural heritage objects

1994 – IMPLASER Ltd. (offspring of IFFM) – laser tech nologies 
Job-Shop
laser systems production 
medical lasers



10 kW laser set-up



Laser systems

MLT 1200 W MLT 2500 W



XY manipulator at TU Warsaw
1200 mm * 800 mm

XY manipulator at IFFM Gdansk
2000 mm * 1100 mm 

with controlled rotational-axis



Laser-beam Scaner 
AWL 1002  

Power densities 5*102 – 107 W/cm2 

Beam diameters 0.18 – 21 mm 

Spatial resolution > 0.02 mm 

Scanned matrix  60 x 60 points 

Scanning time  1.6 s 
 



Laser-beam Scaner  
AWL 1002 

 
User friendly softwear  
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compensation of thermo - optic 
distortions in lasers 

control of the laser output power and 
distribution of the power density

control and modification of the modal 
properties of the laser beam 

control and adaptation of the focal 
properties in the laser processing zone

dynamic mode beam control

DM

PC

wave
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WAVEFRONT CORRECTORS

• PDM – mirror wth a shape controlled by hydrostatic pressure 

• BDM - multichannel bimorph mirror 

WAVEFRONT SENSORS AND CONTROL SOFTWARE

• Curvature type sensors with a single or  an array of 
detectors 

•Shack - Hartmann detector

mode beam shaping 
custom modes –
supergaussian  n=6
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DM as extra- cavity mirror

dynamic control of 
the focus size and 
its location  
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f=190.5mm

P=1.5kW

Intracavity DM in the industrial cw CO2 laser of 2.5kW

p=const

PDM  BDM

Mo, Cu

electrodes piezodisc
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red/repaint

Zn, Ba – Litopon (ZnS + BaSO4) primer
Hg – Cinnabar (HgS) red/repaint

Fe – Mars red (Fe2O3)
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Nd:YAG

MONOCHROMATOR
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LIBS- Laser 
Induced 
Breakdown 
Spectroscopy

µm 
sampling
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pulsed
laser beam

investigated 
surface



gas + powder jet

laser head

attenuation volume

remelted traces

base material
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· gravitational powder feeder + multi-stream, water cooled nozzle
· coaxial with the laser beam
· working medium – Ar
���
���	��
· 1.2 kW laser stand + lens optics
· CNC manipulator
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· Tp = 400-750°C
· temperature measurement/control – fast IR pyrometer Kleiber
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Laser Ablation plume diagnostics
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Cooperation

- laser set-ups (e.g. fiber lasers) and equipment

- laser optics and beam diagnostics

- laser technologies: cladding, ablation and deposition (PLD)
non- destructive diagnostics: XRF, LIBS, etc.

- marketing and service

- job shop services


