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 During the operation of fusion devices it leads to high thermal flow and transport of particles within the fusion devices. An interaction between the plasma and 

the interior walls of the device involves the erosion and the layering of the interior material. This deposition can lead to the formation of thick layers which also 

contains the trapeed fuel (deuterium, tritium). Therefore, it is important to control these layers. Thanks to the advantages of the Laser-Induced Breakdown 

Spectroscopy (LIBS), this method represents suitable method for analyses of fusion- relevant wall materials.   

The aim of our work is using LIBS method for quantitative analysis (specifying of the concentration) of deuterium in the fusion- relevant  wall materials (W based 

materials (W-Al) dopped with D).The RF discharge was used for  enhancement of  spectral lines intensities in the emission spectra of LIBS, because of the very 

closed position of D (656.1 nm) spectral lines to the H alpha spectral line (656.25 nm). All measurements in this work were done at sample of alluminium as a 

preliminary study for  W-Al samples dopped by D. 

• Q switched Nd:YAG laser (266 nm, CFR, Quantel, 80 mJ) 

• RF generator (27 MHz)  

• Echelle spectrometer (ME 5000, resolution λ/Δλ = 4000 , range 230-975nm) 

  coupled with the iCCD camera (iStar DH743, for UV-VUV, Andor 

  Technology) 

• Ar atmosphere, different pressure ( 0,2- 1,5 Torr) 

• Gate delay – 100 ns 

• Different gate width (100 ns – 1 s) 

 

Sample 

• Al (99,95%)- used for preliminary study of RF discharge enhancement for 

  LIBS analysis 

 

 

 

Introduction 

Experimental apparatus and condition, sample 
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LIBS is a spectroscopic analytic technique for elemental analysis of samples of all states of matter. This method is based on detection of plasma emission 

generated by intensive laser pulse focused on the surface of sample. The plasma plume ablates a small amount of material (in order to tens of micrograms). By 

delivering energy of laser pulse to the target, the electrons in atoms and molecules are excited to upper energy levels. During their transitions to the ground state 

the emissions at specific wavelengths are radiated.  

The LIBS method allows the quantitative and qualitative analysis of  the studied samples. It can provide fast, simple and real-time analysis with no or small 

preparation of the sample, which are the main advantages for chosen this method for analysis of fusion relevant materials. 

 

Laser Induced Breakdown Spectroscopy (LIBS) 

Echelle spectrometer 

Nd:YAG 266 nm 

Vacuum chamber 

Fig. 1 Scheme of experimental apparatus 

 

Maximum enhancement factor reached  for H 

alpha spectral lines so far was around 70% 

(see Fig. 6) 
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Al II • no special enhancement effect at Al spectral 

   lines 

• visible enhancement effect at the H alpha 

   spectral line   
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Fig. 4 Example of spectral lines of Al II, 0.5 Torr 

Fig. 6  Maximum enhancement factor, H alpha spectral lines, 

0.5 Torr 

Fig. 3 Example of spectral lines of Al I, 0.5 Torr Fig. 2  Example of experimental spectra, 1 Torr 

Fig. 5 Example of spectral lines of H aplha, 0.5 Torr 
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