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Laser induced breakdown spectroscopy (LIBS) is one of the laser-based diagnostic methods 

which could be used for in situ investigations of erosion/deposition processes on the first 

walls of fusion reactors. When the laser ablation rate is known then the recording of single-

shot LIBS spectra as a function of laser shot number (LIBS profile) allows to find the depth 

profiles of concentrations of different elements. As a drawback, we observed that plasma-

induced changes of the crystalline structure of target materials can significantly alter the 

laser-ablation rate [1]. In [2] LIBS profiles were characterised by cumulative intensity curves. 

The slope of this curve is equal to the mean intensity of the spectral line studied. It was 

supposed that the ratio of this slope to the slope of the corresponding bulk material should 

give the relative concentration of the element in the sample.  

The task of the present study was to clarify the limitations of the slope method and to 

compare these limitations with those of calibration-free LIBS (CF LIBS) method. LIBS 

spectra of W-Al-DLC coatings (Al as a proxy for Be) on W were used for analysis. Slope 

ratio for a number of W and Al lines has been found. Relative concentrations were compared 

with those obtained by NRA method. Because of self-absorption, the ratio of slopes of Al I 

lines gave unreal values, while the Al concentration found by Al II matched with NRA data. 

However, as it followed also from Boltzmann plots, the plasma temperature of the coating 

was different from that of the bulk Al, and that’s why the slope ratio was an exponential 

function of the upper state energy. The comparison of W slopes did not give a satisfactory 

value of the relative concentration. In this case the limiting factor, which is common both for 

slope and CF LIBS methods, is fractionation i.e. the relative concentration of W in the sample 

differs from that in laser-produced plasma plume. We concluded that compared with slope 

method, in the present case CF LIBS has no apparent advantages. The analysis showed that 

the fractionation could be diminished using a shorter laser wavelength. 
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