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Airborne Particle Analysis 

In the Perspective "Airborne particle anal- 
ysis for climate studies" (6 Sept., p. 1352), 
Thomas Peter discusses upcoming methods 
of online airborne-particle analysis using 
time-of-flight mass spectrometry. In the de- 
scription of the analytical capabilities of the 
method, Peter points out that "general rules 
on how to construct an optimal particle 
grouping under field conditions are still 
missing." But it has now been described in 
the literature how an automized classifica- 

tion of particles in an unknown particle 
population can be performed (1-3). The 
techniques to analyze and classify airborne 
particles in real time are available. O n  the 
basis of the ideas and develo~ments of 
several groups described during the last 
decade. methodoloeies such as on-line - 
mass spectrometry of airborne particles ( 4 )  
and fuzzy clustering of spectral data (5) 
have evolved into a powerful technique 
that allows for a quick and precise descrip- 
tion of the current particle population of 
the surrounding air. 

Meanwhile. there is a common under- 
standing that only a simultaneous analysis of 
both positive and negative ions formed by 
laser desorption ionization is able to unam- 
bigiously characterize and classify single par- 
ticles by mass spectrometry. This conceptual 
paradigm has been validated by a study ( 1 )  
demonstrating that the gain of analytical 
information by using both ion polarities is by 
far higher than just a factor of two, as com- 
pared with using just one ion polarity. With 
this approach of data collection, real-time 
i article classification bv statistical methods 
such as fuzzy clustering can become a reality 
for atmospheric research (3). 
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Resbonse: New techniaues for real-time 
chemical analysis of individual particles 
may open up a rich new understanding of 
tropospheric and stratospheric aerosol ef- 
fects and processes. Some of these upcom- 
ing possibilities were illustrated in the Per- 
spective, as well as some of the critical steps 
we will have to overcome on the wav to 
these goals. Three examples served to illus- 
trate the state of the art: simultaneous par- 
ticle chemical and size analysis ( 1  ), the first 
available measurements in the field ( 2 ) ,  and 
the development of quantitative techniques 
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for stratospheric aerosol research (3). Other 
important recent advances include the de- 
tection of both positive and negative ions 
(4), referred to by Spengler et al.; analysis of 
particles 20 nanometers in diameter (5); 
and the application of MS-MS to ions from 
a single aerosol particle (6) .  

As Spengler et al. mention, advanced 
analysis algorithms such as fuzzy cluster 
analysis (FCA) (4) or regression trees (7) 
show great promise for dealing with the 
data from single particle analysis. However, 
FCA is only part of the solution to data 
analysis (8). FCA is appropriate for some 
data sets, but simpler techniques can be 
more conclusive for others. When one stud- 
ies the atmosphere, there is no substitute for 
carefully selecting data from locations and 
in meteorological conditions appropriate 
for a particular question in aerosol forma- 
tion and chemistry. This process is slow and 
requires scientific insight that is not easily 
transferred to automated analysis. 
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Letters to the Editor 

Letters may be submitted by e-mail 
(at science-letters@aaas.org), fax (202- 
789-4669), or regular mail (Science, 
1200 New York Avenue, NW, Washing- 
ton, DC 20005, USA). Letters are not 
routinely acknowledged. Full addresses, 
signatures, and daytime phone numbers 
should be included. Letters should be 
brief (300 words or less) and may be 
edited for reasons of clarity or space. 
They may appear in print and/or on the 
World Wide Web. Letter writers are not 
consulted before publication. 
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