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Laser-induced breakdown spectroscopy (LIBS) is an
emerging technique for materials analysis that is rapidly
maturing and is becoming increasingly accepted as an
important tool in analytical chemistry. LIBS is also
advancing as a technology as new commercial instruments
are becoming available. The core attributes of (1) real-time
analysis; (2) no sample preparation; (3) high sensitivity; (4)
high specificity for materials identification; (5) sensitivity
to all chemical elements in each laser shot; as well as (6)
uncommon versatility of point, standoff, as well as
underwater-sensing provides a strong argument that LIBS
will make a significant impact on science and society. A
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bibliometric study of the LIBS literature shows clearly that
the importance and the number of application areas related
to LIBS and laser-based techniques continues to grow. The
driving force for this growth appears to be its rapid and
remote analysis capabilities for a wide variety of sample
types, including the analysis where the requirement for little
or no sample preparation is important and the consumption of
very small amounts of the sample is critical. Additionally, the
relative ease with which LIBS can be combined with other
techniques, particularly molecular techniques such as Raman
spectroscopy is an advantage. For proof of the impact that
LIBS is already making, one needs to go no further than to
learn about the next Mission to Mars scheduled for 2011/2012
where LIBS is the prime chemical analytical tool of choice.
This special issue on LIBS presents the latest progress
in this rapidly evolving spectroscopic technique. The 18
articles represent a good balance between fundamental
research on the LIBS phenomenology and the applied
use of this technique. The papers presented indicate to
the reader the active areas in the LIBS field. For
example, research is focused on improving the sensitivity
of the technique shows that the approach of double-pulse
is still of interest. The understanding of physical
phenomenon at the early stage of the plasma or the
comparison between single- and double-pulse is still
attracting further research. While Nd:YAG lasers operating at
the fundamental wavelength 1,064 nm or its harmonics are
most used for the laser-induced plasma generation in LIBS
applications; some papers are focused on the use of the CO,
laser at 10.6 um. In some cases, the use of this infrared laser
may present benefits which can be further exploited. The
analysis of slurries is a field of application where LIBS can
offer a powerful tool for real-time analysis as the current
analytical approaches in this field by conventional
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techniques are hampered in practice by their off-line
character. In this special issue, certain recurring themes
are well-represented including examples of quantitative
analysis as well as the use of advanced chemometric models
for spectral data analysis. LIBS continues to be applied for
difficult analytical challenges including powder, residue, and
food pathogen analysis. Important new areas are discussed
including the use of LIBS for forensics applications as well as
for determining the source area of natural materials.
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