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Scientific Question and Methods
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* Test a model fit to broadband
photometry with observed
spectroscopic features | _

« 129 galaxies from Brown et al. | E -
(2014) atlas NGC 0660

» 26 photometric bands from the far . :

UV to middle IR F /

« Spectra: ground based telescopes 3

(optical), Spitzer and Akari (IR)

NGC 1275 NGC 2403




Parameters

1. Stellar mass and Star Formation History

* Division between Star forming and quiescent
galaxies

2. Stellar metallicity
3. Dust attenuation and emission

« Separate description for birth cloud and
diffuse dust screening

« Silicate-graphic-PAH emission model
4. Nebular emission
* Fixed ionization parameter



Star-forming galaxy fit
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Star-forming galaxy fit
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Residuals
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Ha and HB predictions
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log(L[H,]) from fit to photometry
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SFH parameters
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Conclusion Problematics

« Good agreement with SFH * Degeneracy with complex SFH
parameters models
* Robust Ha luminosity estimation * Not tested at high redshift
from broadband photometry - |ssues in galaxies hosting strong
» Well-predicted reddening curve AGN
from Ha and H lines « No age-metallicity relation
« Only photometric measurement Implemented

are needed to estimate SFR
changes with metallicity, stellar
mass and PAH content.



Inferring the star-formation histories of
massive quiescent galaxies with BAGPIPES:
Evidence for multiple quenching mechanisms

A. C. Carnall, R. J. McLure, J. S. Dunlop, R. Davé, 2024




Introduction

““red seguence”

“green valley”

- “blue dloud”
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luminosity Lecture Slide, R. Bouwens




Scientific Questions

1. When did quenched galaxies form their stellar mass?

2. How long did the process of quenching take?




BAGPIPES

Bayesian Analysis of Galaxies for Physical Inference and Parameter EStimation
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Results and Discussion

A. C. Carnall+2024

Three main types of star formation histories:

A. Fast growth and very fast quenching, under
1 billion years. Likely caused by powerful
black hole activity

B. Gradual growth, then fast quenching over
1-2 billion years. Likely caused by AGN
feedback

C. Fast growth but very slow quenching, over 3
billion years. Likely due to galaxies running
out of gas t(2obs) £(Zquench) £ (2form) 0

Age of Universe

Star Formation Rate




Conclusion

* Models + Data — Galaxy Histories
 AGN feedback is the main mechanism driving quenching

» Massive galaxies form and quench earlier

* Quenching timescales depend on redshift (fast at high z, slow at low z)




