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Subject:  

Femtosecond laser is today a popular tool for high precision machining, drilling and

texturing  of  different  kind  of  materials.  The  most  high-energy  femtosecond  laser

sources  emit  at  1030 nm, but  at  this  wavelength,  several  dielectric  materials  are

transparent such as glass, for instance. However, for better machining efficiency and

quality improvement, shorter wavelengths are needed. Indeed, the laser wavelength

have be strongly absorbed by the material for better laser-matter interaction in order

to improve the ablation rate. The common solution to overcome this issue is the use of

nonlinear  optical  crystals  such  as  Beta  barium  borate  (BBO),  to  convert  the

fundamental wavelength to the second and the third harmonics [1], which allows to

obtain  new  shorter  laser  machining  wavelengths  at  515nm  and  at  343nm,

respectively. 

The aim of this project is to implement an optical head on a laser machining station

able to convert a laser power up to 35W and energy per pulse until 200µj. At high

average  power,  thermo-optical  effects  distort  the  beam  profile  and  disturb  the

conversion efficiency and stability over time. A temperature control system composed

of a Peltier element could be integrated into the optical head to ensure the conversion
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stability.  In  the same time,  a new sandwich structure  composed of  a  BBO crystal

joined with two sapphire plates acting as heat spreaders will be built [2, 3]. We will

chose the most effective and robust solution.

To summarize, the principal steps of this project are :  

 Setup of an optical bench for the second and third harmonic generation. 

 Implementation of an experimental optical laser head able to be integrated into

a laser station.

 Laser machining tests using Gaussian and Bessel beams. 
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Technical support - equipment available :

Femtosecond laser, 5 axis laser machining station and optical elements


