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ORNL is developing LIBS for nuclear technology across the board
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The off-gas treatment system development is critical for
continued MSR development
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What is LIBS?

FIBER LAUNCHED

g X6 STACKED
1




MSR Off-gas streams can be monitored using LIBS
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Salt isotopes impact a reactor’s 3H generation
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How can LIBS measure isotopic signatures?

* LIBS emissions come from transitions from upper to lower
energy states in the excited species
« Small changes in these transition frequencies can be generated from
minor differences in the nuclear structure of different isotopes

* The main isotopic effects stem from changes in mass,
nuclear spin, and nuclear charge distribution

S = 51/1.‘};;’3 1 51/;.‘}3;.
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The main contribution to isotopic shifts changes based on the
region of the periodic table
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Laser ablation molecular isotopic spectroscopy (LAMIS)
extends the isotopic measurement abilities of LIBS

 Molecular emissions form later in the plasma lifetime as
species in the plasma plume recombine

* The formed isotopologues have larger isotopic shifts

* The vibrational and rotational contributions to the
molecular energy levels are strongly dependent upon the
mass difference between isotopes
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Laser ablation molecular isotopic spectroscopy (LAMIS)
extends the isotopic measurement abilities of LIBS
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The approach to isotopic measurement varies based on the
region of the periodic table
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FY23 work package targeted establishing these capabilities
within the MSR campaign
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Three spectrometers and two sampling methods were
compared to measure hydrogen isotopes
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The difference in resolution and sensitivity varied greatly
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each spectrometer
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Next, an aerosol system was
explored to be more
representative of a molten salt off-
gas
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Overview of real-time test results
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Moving forward we now have the ability to test isotopic
measurements within o toring efforts
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