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Coherent light sources in spectral regions inaccessible to lasers have been an important issue 

for more than five decades. Despite tremendous progress in laser technology, substantial 

portions of the optical spectrum from UV to IR still remain inaccessible to conventional laser 

sources. This limitation arises from the limited gain bandwidth of the active medium, which 

define the operating spectral region of the laser. This directly limits the application of such 

devices, while also placing a boundary on ultrashort pulse generation, which requires very 

broad bandwidths. In this context, coherent optical sources based on nonlinear conversion, 

with femtosecond/picosecond pulse duration and wide tunability, are rapidly emerging. They 

are extremely versatile and of considerable interest for a wide range of scientific and 

technological areas. We investigated the generation of ultrashort laser pulses in the near 

infrared region between 750 and 1000 nm, which is of interest for current large-scale laser 

projects based on optical parametric amplification. We focus our attention on the design and 

development of efficient ultra-broadband Optical Parametric Amplification (OPA) stages in 

the picosecond regime and the relative temporal diagnostics. The developed operational 

systems are implemented at the Vulcan laser system at CLF devote to upgrade of the 

laboratory with a fully Optical Parametric petawatt laser system for laser-plasma interaction 

and pump-probe experiments. Furthermore, in this presentation, one of the most promising 

application of such systems delivering ultrashort pulses is investigated. The technique 

presented is the Target Normal Sheath Acceleration (TNSA) which has been suggested for 

industrial, medical and physics research applications such as: radiotherapy, isotopes 

production, fusion fast ignition schemes and proton imaging. A proper investigation on the 

experimental parameters influencing the TNSA process is needed to reach the most efficient 

operating conditions. The conducted experimental research is aimed at acquiring a greater 

insight of TNSA process, with a particular interest on the relation between the ultrafast 

electron beams, the established accelerating potential and the subsequent ion acceleration for 

different targets and laser parameters. The experimental campaign has been carried on in 

collaboration with the SPARC-LAB group at LNF-INFN. 
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