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AST 300B – Introduction to Dust

Image: NGC 2170 (Adam Block – Arizona ‘96) 

Barnard 1907 Credit: John Davis

Optical Dust Extinction
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Interstellar Dust Grains
ISM dust sizes from a few atoms up to few µm sizes
can grow much larger in protoplanetary disks

Dust Extinction (Absorption+Scattering) Optical Dust Scattering
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Infrared Dust Scattering – “CoreShine” 100 µm Dust Emission

Bergin & Tafalla 2007 ARA&A

Dust Extinction vs. Emission Dust Grains
Wavelength dependent extinction (absorption and scattering) 

Typically < 20 µm
Polarization-dependent attenuation
Scattered light result in reflection nebula

Small angle scattering of x-rays = x-ray scattering “halos”

Thermal emission
Typically infrared through millimeter (radio)
Opacity modified blackbody emission
Microwave (cm-mm) emission from spinning dust grains

Sites of formation of H2 molecules
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Zeta Oph
Blue: 3.6µm, Green 4.6µm, Red 12+22 µm

NASA WISE

Gas Phase Abundance of Diffuse Cloud

Gas Phase Abundance of Diffuse Cloud Abundance of Pre-solar Grains
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Planetary Nebula
NGC 6302 Silicate Features in O-rich Evolved Stars

Silicate feature goes into absorption 
with increasing mass loss rate

Si-O stretching 
vibrational 
feature at 9.7 µm

NGC 7023 Refelction Nebula

NOAO Kitt Peak 4m

PAH (Polycyclic Aromatic Hydrocarbon) Features
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Polycyclic Aromatic Hydrocarbons - PAHs Galactic PAH Emission – 8µm (Green)

Credit: GLIMPSE/MIPSGAL Team Spitzer Space Telescope

Blue: 3.6µm, Green 8µm, Red 24 µm


