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ATM515 Aerosol Physics 

Lecture 3: Characterization of aerosols
Part I 

How do we characterize aerosols?

• Concentrations:

– Number concentration by counting (CN, CCN)

– Mass concentration by weight measurement (PM2.5, PM1)

• Sizes: Size distributions (SMPS, etc)

• Compositions (AMS)

• Optical properties (sun photometers, nephelometers, etc.)
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Example: 

Particles in typical air in Albany, NY:

N = 4,000 #/cm3

M = 3.14 μg/m3

Dp = ???    Assuming particle density = 1.5 g/cm3

Particles in typical air in New York City, NY:

N = 32,000 #/cm3

M = 3.14 μg/m3

Dp = ???    Assuming particle density = 1.5 g/cm3

Q: Does this mean all the particles in 1 cm3 air have the same 
size?  How can we better describe this aerosol system?
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Typical Diesel Particle Size Distribution

From Kittelson et al, 2000.

Q: Which size range has the most particles? 

Histogram of frequency (count) versus particle size

Q: See any problem in this approach of describing particle size 
distributions? 

5

6



ATM515 - Aerosol Characterization Part I

4

Q: Total # of particles ?

Q: What is the value of the total area under the line?
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Particle Size Distribution

Shen et al., 2011
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