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Trace element analysis benefits 

equally 

from maximisation of peak 

intensity and peak-to-background 

ratio, both of which increase with 

increasing 

accelerating voltage (V0), though 

in cases of high 

absorption the peak intensity 

passes through a 

maximum and then decreases 

owing to the increasing 

depth of X-ray production. 

However, electron 

penetration increases 

approximately as V0
5/3, with a 

consequent worsening of spatial 

resolution. 
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Ne pas confondre précision et justesse!! 



Modélisation du fond continu 

Réflexion spéculaire                          ≠                Réflexion de Bragg 

    Bremsstrahlung  =  ralentissement des électrons incidents dans la cible 

                                           (loi de Kramer) 

                 + 

                   + 

 

Piémont de pic d’élément majeur 



Modélisation du fond continu 

Example 1: analysis of beryllium in silicates 

Specular  

background 

Specular reflection: X rays  

are totally reflected at the 

Surface of the LSM giving 

an intense signal for low 

Bragg angles. 

The higher the density of the 

 LSM, the higher the specular 

reflection  



 

Using a Mo/B4C LSM with 2d=20nm, 

the B Ka peak (composed of a main 

peak anb two satellite peaks Ka’ and 

Ka’’) is recorded over the low-q range of 

the spectrometer. The specular 

background is large and strongly 

curved. 

 

 

Using a Ni/C LSM with 2d=9.5nm, 1) 

lowers the density of the LSM and, 2) 

shifts the peak towards the high-q range 

of the spectrometer where the specular 

background is reduced. The 

peak/background ratio for B Ka emitted 

from a 0.19wt-% B glass is the same as 

that for the B Ka peak emitted from the 

1.5wt-% B glass with the Mo/B4C LSM. 

-> detectability enhanced for the Ni/C 

LSM 

Modélisation du fond continu 



Donovan et al (2011) American Mineralogist, 96, 274-282 



Modélisation du fond continu 

Jercinovic and Williams (2005) American Mineralogist, 90, 526-546.  



Choix de la raie d’analyse – tension d’accélération 

Eléments à choix multiples 

Interférences: 

As Ka (1) – Pb La (1) 

Dsinq = 0.00022 

 

 

As La (1) – Fe Ka (5) 

Dsinq = -0.00042 
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Choix du temps de comptage 
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Fialin et al. (1999) American Mineralogist, 84, 70-77. 

Verres étalons 

35kV, 500nA, 10µm, t= 1000s (25sitesx40s/site) 



Choix de l’intensité du faisceau électronique: dégâts d’irradiation 

Fialin et al. (1999) American Mineralogist, 84, 70-77. 
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Mesure par couplage de plusieurs 

spectromètres 



Ni Ka,  20kV, 250nA, 1LiF+2LLiF, 200x150 pixels, 150ms/pixel  (2h50mn, P+BG) 

300µm 

Pixels grenat 

Grenat, 2888pixels (~15mn) 

17+-6 ppm (2s)  

(5-10ppm LA-ICPMS) 

Cmin = 4ppm 


