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CONTEXT & OBJECTIVES o
________\

. R _‘__'_'__‘—-—-—.___________h e . ° °
LIBS (Laser-Induced Breakdown Spectroscopy) enables the determination of targets e . Example of equilibrium
composition using Optical Emission Spectroscopy (OES). An efficient way to derive an 10° Ty B composition of a (0.25 Ar - 0.75
accurate composition is to iterate the computation of the emission spectrum with respect to | TP | e—= B H,) mixture versus temperature.
. . . T H+ .
the best fit of experimental observations. 1020 A MERLIN shows a satisfactory
fi; _ ar++  agreement with published results
. . . ey - . . = — H2
MERLIN (MultiElemental Radiative equiLibrIlum emissioN) has been developped to = .. s
ensure a computational support OES experiments. This suit is based on Radiative Transfer Vs —— H2+ level Lation dens
(RT) Local Thermal Equilibrium (LTE) solving for homogeneous emitting media. e = ‘:_FHJ“ gPper sve 5 p(ipu ation eqsﬂy
Ionizations and dissociations equations are dynamically generated and solved from 10°%/ '- ;IVEHHY a Boltzmann St.atlstl(fj
elemental mole fractions. Spectral data are online requested to generate the emission ¢ el diiow d computation o
spectrum of the mixture. 1014 4 | e | emission spectrum.
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H, D & T stoichiometric mixture: isotopic resolution power
Balmer-a HDT LTE emission spectra for a
P=10° Pa T=10% K P=103 Pa T=10% K P=10 Pa T=10%K . o pec™
1 mm wide emitting plasma with the
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Neg (M™7) H, Neq (M™) Stark App Neg (M~3) following broadening parameters :
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) dominating > dissociate each A / ! vy -
0% isotope emission : * A competition between apparatus and
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/Hz dilution leads to significative H, emission \ * Zeolite = porous structure with high hydrogen retention pote@ * Light element probing in bulk heavy metallic matrix such am
COMPOSITION : COMPOSITION :
* For every non-H lines : Aagrent”* = default correlation
0.087H / 0.087A1/0.217Si / 0.6090 Constant 0.99W / 0.01(H-D) with variable x4 p, ratio
* Since H ionization potential is lower than the one of Ar, diluting
leads to greater n,values. (E’H = 13.598 eV) * For every non-H lines : Alé{’;‘?}'{‘tz = default correlation * For every non-H lines : A)x'g;’;"fl‘{‘tz = default correlation
E!, = 15.759 eV
* Since the ArH dissociation potention is very weak, dilution does * Temperature increase heads to ionization degree growth (ionic * WI656.32nmis AA(WI-Hg) = 0.03 nm from H,which
not induce strong n,,/ n,,.. variations at T and P constant. lines, strong increase in n, and significative ny decrease). perturbs direct H probing : Al matrix alternative.
* Argon and Hydrogen diagnostic appears to be appart one from * H, and S I lines interfer : direct diagnostic appears to be tricky: * Weak emission due to very low (H-D) charge : necessity to probe
Qe other with dilution. / \necessity to probe other Balmer lines. J QIIOW pressure plasma to reduce Stark as possible. /

CONCLUSION & PERSPECTIVES

NECESSARY TOOL TO ANALYZE LIBS EXPERIMENTS
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