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Dust Basics.,

e Ubiquitous in the Universe
e Repository of metals and chemical pathways
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e Ubiquitous in the Universe
* Repository of metals and chemical pathways

 Formation in SNe, evolved stars, ISM

The Lifecycle of Hydrocarbon Dust in the Interstellar Medium
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e Ubiquitous in the Universe

e Repository of metals and chemical pathways
 Formation in SNe, evolved stars, ISM

* Grain size reflects formation and evolution

e Extinction curve: Indebetouw slides



m, - M, =p=5log(d)-5+A,

e absorption vs. emission
measures

* 2-Dvs. 3-D maps




- EXU NCTION. e

m, -M, = =5 log(d) -5 +A, —

e absorption vs. emission
measures

 2-D vs. 3-D maps

* basic approaches:
— SED modeling Fy o N @385 (L)

— dust proxies

— statistical distributions
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Viodeling

* Gives A, measurements for each individual source

Color Excesses Majewski, GZ, & Nidever (2011) Bayesian Inference:
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* Gives A, measurements for each individual source

. Bailer-Jones (2011),
Color Excesses Majewski, GZ, & Nidever (2011) Bayesian Inference: Hanson+(2013)
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Extmctlon MaEQang&ggqxies

* Using dust- or extinction-correlated tracers

e Correlation factors contain physics
Long-A Dust Emission:

Peek (2013)

Galaxy Colors ™




Extinction Map
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* Using dust- or extinction-correlated tracers "‘\WM
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* Correlation factors contain physics oy =0
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Absorption line tracers add
the dimension of velocity.



Extmctlon Mappin
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« 2D/3D pixel values determined by ensemble properties -- powerful!

= HPSTE(B - V)

Schlafly et al. (2014)
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Extinction.Mappin
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* Schultheis et al. (2014)
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Extinction M,app

* Multiple ways to convert extinction+distance estimates to 3D maps
Dlstance/SteIIar Type Binning:
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Schultheis et al. (2014)
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Extinction I\Aap

* Multiple ways to convert extinction+distance estimates to 3D maps
D|stance/SteIIar Type Binning: Comparlson to 3D Model
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Extinction Mappin
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* Multiple ways to convert extinction+distance estimates to 3D maps
Dlstance/SteIIar Type Binning: Comparlson to 3D Model

e s .

; " " Marshall et al. (2006)

/pc (mag.pc-1) f °

;;{; Red Giant Bra Regularized Inversion:

1.0
(b) Acs(RC)

:’:Z Red Clump

B Main Sequence
Nldever GZ, & Majewski (2011)

Lallement et al. (2014) = «




WEFIRST

Testing large-scale maps/models
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WEFIRST

* Bulge microlensing fields High resolution mapping of

filamentary structure
Lombardi & Lada (2010)

e Star formation regions
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* Bulge microlensing fields
e Star formation regions
* Nearby galaxies
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* Bulge microlensing fields
e Star formation regions

* Nearby galaxies

J. Dalcanton
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Bulge microlensing fields

Star formation regions

Nearby galaxies
Add’l bulge+disk fields

Using all stars to make
dust maps
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