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Laser-Induced Breakdown Spectroscopy
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* Nd:YAG Laser 532 or 1064 nm
» Usually pulsed at 10Hz
* ~1mm spot size
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¢ Interrogates the soil
using a laser beam
(~ 30 to 100 mJ)
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LIBS Signal C/(Al + Si)
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e Provides information on
elemental composition
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Sample Analysis at LANL

Obtained ~200 soil samples from fields 1n
North Dakota, Iowa, Michigan & Illinois

Samples represented a variety of textures with
combinations of sand, silt and clay

Pressed samples into 30 mm disks for LIBS
analysis to determine total soil carbon

Performed dry combustion analysis on soils for
comparison with LIBS signal
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¢ 70% clay, 30% sand m 70% sand, 30% clay = 50% clay, 50% sand




eed to perform a calibration while 1n the 11e

» Appears that the LIBS signal 1s sensitive to
so1l texture

« Each field has a different response or
sensitivity to the technique



* Algorithm looks for regions in the spectra that
correlate either positively or negatively with
the element of interest (carbon)

* Software goes through iterations, applying
weights to regions of the spectra until the
model fails to improve



¢ data and apply the best combination o
these factors.

 Partial Least Squares — The first factor 1s
chosen to give the best results for an element.
Addition factors are chosen to improve on that
result.
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spectra

e 2/3 of data used to construct a model
* 1/3 of data used to validate the model
532 nm excitation used at 45 and 90 mJ

* 1064 nm excitation to be completed 1n the near
future
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curve with a correlation of 0.98

» Validation of models at 45 and 90 mJ using
samples not included to construct the models
resulted 1n a correlation of 0.96

e The 45 mJ model required the use of 4 factors
while the 90 mJ model required only 2 factors



of 0.97

 Different factors or components were used for
cach texture

e 30 factors were used
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