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Overview of Atmospheric Particle

Atmosphere contains particles of all sizes.

* Suspended particles (aerosols) move with the average flow of gas
molecules (atmospheric wind).

* Large particles (dust/drops/rain) have sufficient inertia to move
Independently of the wind.
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Atmospheric Aerosol (Particles) Modes
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Light Scattering and Absorption by Aerosols

Volume of Air
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Atmospheric Aerosol Scattering Scattering zarnt-g:eer
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Take-away: Larger particles scatter more; however, the atmosphere
typically contains less larger particles.




Smoke Aerosol Absorption
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Contributions of black and organic carbon to the spectral attenuation of a residential wood smoke particulate
matter sample. The exponents of the power law trend lines, 0.86 and 4.89, are the absorption Angstrém exponents
of the black and organic carbon, respectively, for this sample. Image from Kirchstetter and Thatcher, 2012.
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Aerosol Extinction Comparison b
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Aerosol Volume Scattermg Coefficient (Gsp)
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Crop Harvest Aerosols

* lllinois measurements indicated that the radiative properties of sub-

micrometer aerosols change substantially during an approximate 6-week

long period each year, which coincides with regional harvesting activities

* Wrote proposal NSF proposal in 2007, which was rejected.

* Wrote Notice of Intent for NASA Farm Flux Science Team, 2024 A.62
Call, not interested in measurements methodology proposed.




Remote Sensing (Lidar and Radar)
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Questions and Discussion
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https://www.youtube.com/watch?v=mpcvRHLGBRw&ab_channel=UNDAtmosphericSciences

Particle Sampling Instrumentation
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Integrating Nephelometer
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TSI 3563 Nephelometer schematic
- courtesy of TSI Incorporated

Beer-Lambert Law
/1 =e A%
|, intensity of light source =

| = intensity of light after passing through atmospheric path
X = thickness of medium through which light passes

~

A = totalextinction coefficient(scattering + absorption)
T = A x = Optical Thickness



Particle Soot Absorption Photometer

Beers Law
I'Z}
T A:ln(IO / I)
filter
A is the absorbance e W Y
I is the intensity of light transmltted
I is the light intensity before passing through the filter.
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Seasonal and Regional Variability:
Aerosol Absorption Coefficient
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POLCAST Clifford Hall Aerosol Rooftop Sampling
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DMT - Droplet Measurement Technology
PMS - Particle Measurement Systems
SEA - Science Engineering Associates

TSI - TSI Inc.



Condensation Particle Counter (CPC)
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Alcohol Reservoir

Alcohol vapor condenses onto particles which create particles large enough to be

detected by an optical particle counter.

Upon entering the instrument, the air

sample passes through a saturation block where alcohol evaporates saturating the
flow. The air sample next enters a condenser tube which cools the air sample.

Cooling of the air sample creates a supersaturated environment and the alcohol
condenses onto particles, regardless of particle composition.



Differential Mobility Analyzer (DMA)
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Log-normal Distributions Scattering Cross-section
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Aerosols Filter | Mass Samplmg

Farge, Morth Dokota (lotitude=46.93362 -::-ngltu-:le— ‘C‘Ei 85460)
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Yearly cycle of 2.5 pm particulate matter at Fargo, North
Dakota. The box and whiskers give the 5, 25, 50, 75,
and 95 percentiles. The solid line represents the monthly
mean. The x axis denotes the month of the year, with the
last box-and-whisker denoting the percentile for the
whole period. The statistics are based on all valid, hourly
averaged data from June 2000 through December 2003.
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