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Escape Fraction
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Escape Fraction with Prospector
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Prospector:

• Bayesian

• Self consistently fit photometry & emission lines

• Nested sampling: can find multimodal solutions!

Data:

• High-z analogues, LzLCS (Flury+22)
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Stellar Population & IMF

• IMF: Kroupa (2001)

• Libraries: MILES, MIST

• Metallicity: Fitted as log(Z / Z⊙)
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Star Formation History (SFH)

• Non-parametric SFH

• 8 time bins

• First two: fixed at 5 Myr and 10 Myr

• Remaining: log-spaced up to z = 20

• SFR parameterization: log(SFRₙ / SFRₙ₊₁) 

between bins
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Dust Attenuation: 2-component model

•  Law: Kriek & Conroy (2013)

Parameters:

•  dust_index: attenuation slope

•  τ₂: global dust screen optical depth
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Dust Attenuation: 2-component model

•  Law: Kriek & Conroy (2013)

Parameters:

•  dust_index: attenuation slope

•  τ₂: global dust screen optical depth

•    τ₁: local dust around young stars (<10 Myr) 

•  Fit for: τ₂ / τ₁ (not τ₁ directly)
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Nebular Emission

•  Models: CLOUDY-based (Byler et al. 2017)

•  Includes: Line + continuum emission

•   ionization parameter, gas phase metallicity
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Fraction of Runaway Stars

•  Parameter: frac_obrun

•  Fraction of light from young

 stars not attenuated by τ₁

• Does not contribute to

 emission lines
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The Escape I Talk About
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Recovery Test
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Recovery Test
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Mock Data
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Mock test results
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Mock test results
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LzLCS
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Compare to Observables
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Ideas 
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• So far only ionization bounded
• No escape contribution from nebular continuum 

• Different SSPs – BPASS!

• Compare to less contaminated UV regions

• More detailed tests: in which parameter regions do which 
beta slope and other indirect estimators work?



CERIDWEN – SED Fitting with HMC

• “Continuous” SFH!

• Metallicity history

• SFH connected to alpha 
abundances

• Dust per population age

• Photoionization with...
• CUE

• Cloudy
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• Matrix based

• Fully differentiable

• JAX 
• GPU

• Fast!

• Hamiltonian Monte Carlo
• Fast!

• More parameters
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• Matrix based

• Fully differentiable

• JAX 
• GPU

• Fast!

• Hamiltonian Monte Carlo
• Fast!

• More parameters



Summary
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• Prospector is able to recover escape fractions within uncertainties

• Cloudy model is restricting escape fraction

Future

• CERIDWEN: combine alpha abundances to find detailed SFH

• Photoionization:
• Use higher-dimensional Cloudy grids

• Use emulator CUE (Yijia Li 24)



Error Boosting
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30% 1𝜎 68% 1𝜎

Boost uncertainties of f_esc by 2.09

in in
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