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The BEAST (Gordon+16)
Bayesian Extinction And Stellar Tool

e SED fitter for individual stars: stellar and dust physics

* Use probabillistic/Bayesian technigues: can include
priors, and allows for hierarchical models

e Artificial star tests to create accurate noise model
e Fast (~7 seconds per star) to fit 100M+ stars

* Open source and open development:
github.com/BEAST-Fitting/beast

e Current active developers: Boyer, Choi, Durbin, Gordon,
Goldman, Hagen, Johnson, Murray, Tchernyshyov, Van
de Putte, Williams, Yanchulova Merica-Jones



The BEAST: 7 fitting parameters

Stellar parameters: birth mass, age, metallicity
— map to radius, Tef, 109(Q)

Dust parameters: Ay (dust column), Hv (grain size),
(mixing between dust with/without 2175 A bump)

Distance: can be constant or variable

Gordon+16
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The BEAST: 7 fitting parameters

The family of extinction
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The BEAST: source crowding
impacts the noise properties
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The BEAST: example fit
for a PHAT source

Primary
parameters:
, mass, age

Secondary
parameters:
, T, metallicity
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|C1613: ANGST+LUVIT HST imaging
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Naive maps of parameters in [C1613
Average of best-fit Av and Rv in 10" pixels

0.75 4.0
0.70 3.9
0.65 3.8
0.60 3.7
0.55 < 3.6 ¢
0.50 3.5
0.45 3.4
0.40 3.3
0.35 3.2




Simulate WFIRST observations
using overlapping HST filters
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Naive maps of parameters in [C1613

WFIRST simulation  Original filters Pixel Histograms
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MegaBEAST is In development

* Hierarchical Bayesian fScience Goals A
model for ensembles star formation history
ot stellar populations initial mass function
e Use BEAST outputs to mass-metallicity relationship
fit for parameters total dust column (Av)
within 10" pixels average grain size (Rv)
grain composition measure (fa)
galaxy distance
Kga axy depth y

github.com/BEAST-Fitting/megabeast
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Planned model grid:
LMC, SMC, M33, M31, nearby dwarfs

Quantity Min Max Step size # points
log age 6.0 10.13 0.1 42
log Z -2.3 0.1 0.3 9
Av 0.01 10.0 0.05 200
Rv 2.0 6.0 0.5 9
fa 0.0 1.0 0.2 6

distance - - - 5-10
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Parameter uncertainties
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Output

Sensitivity tests

Derived
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