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Detection of nanoparticles is an area of particular interest
for the scientific community. Nanoparticles are ubiquitous,
i.e. carbonaceous nanoparticles, or soot, originating from a
variety of anthropogenic combustion sources and biomass
burning; they greatly reduce the air quality and affect the
public health. On the other side innovative materials are ob-
tained in new industrial processes based upon flame synthe-
sis of nanoparticles with highly specific functionalities. Sev-
eral techniques are commonly used for the measurement and
characterization of nanoparticles.

Laser-Induced Incandescence (LII) is a diagnostic tech-
nique that offers numerous advantages. It is an optical, non-
intrusive technique that gives a measure of both the concen-
tration and the size of nanoparticles, with the possibility of
2D imaging, thus allowing for the study of the nanoparticle
formation processes. Moreover, it is highly sensitive, which
is relevant for environmental applications.

The LII technique basically involves a fast heating of
the nanoparticles by absorption of laser light on a nanosec-
ond scale and a time-resolved detection of the induced in-
candescence signal. Depending on the experimental con-
ditions many physical processes are involved that are not
completely understood. This was well illustrated in the first
workshop on LII held in Duisburg, Germany in 2005 and
in the Special issue on Laser-Induced Incandescence of Ap-
plied Physics B in 2006. Scientists interested in the develop-
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ment of the LII technique and in its applications decided to
continue the workshop series to share their studies on best
practices, modeling and experimental data evaluation. Af-
ter the workshops of Bad Herrenalb, Germany, in 2006 and
Ottawa, Canada, in 2008 a Fourth International Workshop
on Laser-Induced Incandescence: Quantitative Interpreta-
tion, Modeling Applications was held in Varenna, Italy, in
April 2010. An increasing number of registered participants
and scientific contributions is observed through the work-
shops, indicating a growing interest in the LII technique by
researchers of different scientific areas and from all over the
world.

This special issue of Applied Physics B contains 15 se-
lected peer-reviewed papers related to the contributions pre-
sented in the Varenna workshop. The themes regard the de-
termination of optical properties of the soot and the influ-
ence on LII signals, the modeling and validation of LII sig-
nals, the integration of LII with other experimental tech-
niques and the use of LIl in several challenging experimental
situations, such as engines, turbulent flames, high pressure
or vacuum conditions.

We want to express our gratitude to Editor-in-Chief Frank
Tréager and Jutta Kaisig of the University of Kassel for their
advice and support in preparing this special issue.

Milan, April 2011
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