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LIBS3H platform for T measurements…
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Variable Values

𝐸𝐸𝑝𝑝 𝑚𝑚𝑚𝑚 25 (after 𝐿𝐿0)

𝜏𝜏𝑝𝑝 𝑛𝑛𝑛𝑛 6.9

𝜆𝜆𝑝𝑝 𝑛𝑛𝑚𝑚 532

𝐷𝐷 𝑚𝑚𝑚𝑚 10

𝑓𝑓 𝑐𝑐𝑚𝑚 10

𝜔𝜔0(𝜇𝜇𝑚𝑚) 55

ℳ2 16.4

𝜑𝜑𝐿𝐿 𝑊𝑊 𝑚𝑚−2 3.7 × 1014

𝐹𝐹𝐿𝐿 𝑚𝑚 𝑐𝑐𝑚𝑚−2 260
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LIBS3H platform for T measurements…

Under Ar at 𝒑𝒑𝒍𝒍𝒂𝒂𝒂𝒂
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The tritiated sample…

Laser: 
10mJ, 4hz, 3ns
Weight: ~1Kg
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H, T infusion • Avoid the formation of an oxide layer limiting the diffusion

• Favor a high T concentration at 𝒛𝒛 = 𝟎𝟎

• Diffusion favored in Si by high temperature level 𝑻𝑻 ≅ 𝟑𝟑𝟎𝟎𝟎𝟎𝟑𝟑𝟑
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The tritiated sample modified by the laser flux…

Structure of sample modified by 
diffusion of T (and H)…

Ablation rate ≈ 𝟒𝟒𝟎𝟎𝟎𝟎 𝒏𝒏𝒂𝒂/𝒑𝒑𝒑𝒑𝒍𝒍𝒍𝒍𝒑𝒑
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Emission of the laser-induced plasma on the 
tritiated sample…

Structure of sample modified
by diffusion of T (and H)….

𝒂𝒂,∆𝒂𝒂 = 𝟏𝟏𝟎𝟎,𝟐𝟐 𝝁𝝁𝒍𝒍
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Focus on the emission of T…

• No influence of the wings of the laser 
pulse (shot2: no longer Ti lines)

• Tritium has diffused in depth

• H has further diffused (higher
diffusion coefficient) 

𝒂𝒂,∆𝒂𝒂 = 𝟏𝟏𝟎𝟎,𝟐𝟐 𝝁𝝁𝒍𝒍
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Rebuilding of the emission of the Tritiated plasma…

𝒏𝒏𝒑𝒑 ≈ 𝟏𝟏𝟎𝟎𝟐𝟐𝟐𝟐 𝒂𝒂−𝟑𝟑

𝑻𝑻𝒑𝒑 ≈ 𝟖𝟖𝟎𝟎𝟎𝟎𝟎𝟎 𝑲𝑲

• Criteria globally fullfilled

• Elapsed time enough to reach LTE
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Rebuilding of the emission of the Tritiated plasma…
MERLIN – MultiElemental Radiative 
equiLibrIum emissioN…

𝒙𝒙𝑻𝑻 ≈ 𝟒𝟒𝟏𝟏 𝒍𝒍𝒂𝒂. % 𝒙𝒙𝑯𝑯 ≈ 𝟐𝟐𝟏𝟏 𝒍𝒍𝒂𝒂. %
Sample close to 
H, T saturation



Visio – 18 october 2022 – A. BULTEL 10

Perspectives…

• Perform the T density estimation by autoradiography

• Compare the composition by the present CF-LIBS methodology implementation with autoradiography

• Redo the tritiation on other types of samples (W and Be)

• Perform the T measurement using the ps-LIBS

o To reduce the ablation rate

o To decrease 𝒏𝒏𝒑𝒑 and increase the isotopic discrimination capacity

• Tests on samples containing D and T to test the isotopic separation

Many thanks!!!
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