Deliverable D?: Statistical analysis of soot mixing and
morphology

Objective: Determine characteristics of a large population of particles
collected during DOE campaigns (CARES, MILAGRO, etc) using automated
mapping algorithms applied to X-ray microscopy data.

Lead personnel: Ryan Moffet, Mary Gilles, Alex Laskin, Rachel Sellon
Funding status: funded

Challenges or needed resources/collaborators: Open to participating in new
campaigns

Summary of progress: Able to determine limits of mixing during CARES for a
large number of particles



Soot Mixing and Morphology during CARES

Morphological Analysis of Soot
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Sphericity of Soot Inclusions

The soot diameter is the
circular equivalent diameter
of the soot inclusion

The total particle diameter is
the circular equivalent
diameter of the whole

Particles at TO have thinner coatings

Inclusion center of
mass

Particle center of
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Particles at TO are closer to the particle
center due to smaller coatings

T0
T

2 3
Major Axis:Minor Axis Ratio

iy

Minor axis
Major axis

There is very little difference
between the shapes at TO and T1.
Lack of cloud processing?
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