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Dwarf galaxies (  ) are old and 
dark matter dominated

6 < log M*/M⊙ < 8

2

ESO 294-10 IC 1574 KK 13



Dwarf galaxies are sensitive to  (and 
baryonic physics and selection effects)

ΛCDM
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See review by Sales, Wetzel and Fattahi (2022)



Current and new surveys find many dwarfs 
beyond the local group
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Three example galaxies found in HSC-SSP imaging by Greco et al. 2018

See also: Zaritsky et al. 2019, Prole et al. 2019, Carlsten et al. 2019


and Nicolas’s posters



But distance measurements are needed
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Three example galaxies found in HSC-SSP imaging by Greco et al. 2018

See also: Zaritsky et al. 2019, Prole et al. 2019, Carlsten et al. 2019


and Nicolas’s posters



How do you measure distances to dwarf galaxies?
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Tip of the red giant branch (TRGB)
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Danieli et al (2019)



Surface brightness fluctuations (SBF)
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Greco et al. 2021



SBF is a standardizable candle

9Greco et al. 2021



It is possible to forward model images of 
dwarf galaxies

Artpop - Greco & Danieli (2022)

See also: Mutlu-Pakdil et al. (2021) and Cook et al (2019)
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Difficult to perform traditional inference
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Credit: Siddharth Mishra-Sharma

Simulation based inference - Neural posterior 
estimation
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Image CutoutSérsic Params

• 

• 

• Ellipticity

• Position angle

n
reff

Injection Patch Image Parameters

• Bands 

• 

• PSF


texp

Initial Prior First Round Posterior25,000 simulations 

+ labels

SilkscreenArtPop

SBI

Summary 

Statistics

Neural 

Flow

Round 2 Round 3 Round 4

ResNet

[Simulator]

(x4 rounds)

D, M*, Z, Fy, Agey, Fm, Fo

fit parameters

TS
PN

E 
M

et
ho

d

4th round posterior

Output Posterior

Silkscreen - 
Bespoke Pipeline



Applied to ESO 294-10 at 1.99 Mpc
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Distance

Stellar mass

Metallicity

Frac. in 

young pop.

Age of

young pop.

Frac. in 

1 Gyr pop.



SilkScreen can recover known distances
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SilkScreen can recover known distances
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Pro’s and Con’s of Silkscreen

• Marginalize over stellar 
population parameters

• Utilize full information of 

images in multiple bands

• Flexibility

• Any filters or telescope

• Resolved though unresolved
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• Interpretability

• Computational cost of current 

bespoke pipeline



Amortized inference needed for large surveys 
like LSST
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LSST Survey projection



Silkscreen: Inferring distances to dwarf galaxies using SBI

Paper soon!


https://github.com/tbmiller-astro/silkscreen
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Extra
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Some issues with description of the youngest 
population
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Greco et al (2021) projections
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Greco et al. (2021) Contribution of different 
stellar phases to SBF signal
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