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What is a Spectral Energy Distribution (SED)?
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HUBBLE SPACE TELESCOPE
30 YEARS OF EXPLORATION



Why a new SED fitting library?
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Updated physical modelling
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Analytical solutions for Galaxy Evolution
2-components dust model

with AGE DEPENDENT ENERGY BALANCE
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High performance
o Hybrid C++/Python optimised implementation

o  Shared memory parallelism through Python

Bayesian inference

Markov Chain Monte Carlo with
Dynamic Nested Sampling with dynesty

(e]
(e]

M/M o

Percent luminosity absorbed

“In-Situ” Star Formation History

Mass

1011

Metallicity

— Zgas
Zx
quenching

1010
10°

108

107

100

10° 107 108

Tlyr]

10° 106 107 108 10°

Tlyr]

1010

Molecular Clouds + Diffuse Dust

ENERGY CONSERVATION
(age dependent)

Temperature of the
Grey-Body

—— Clouds
—— Diffuse

Temperature [K]

N

log Age/Tesc logAge/Tesc




Bayesian parameter-space sampling
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https://arxiv.org/abs/1502.01856

Validation: some different kind of sources

e Early type galaxies
o no ISM/dust only stellar contribution

e High-redshift dusty star-forming o consistency of the SFH model

o interesting for GFE studies
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https://ui.adsabs.harvard.edu/abs/2023arXiv230405842D/abstract
https://academic.oup.com/mnras/article/504/1/928/6162617
https://arxiv.org/abs/2207.00466

Validation: photo-z of the sample cross-checked
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- and it would be very nice to have
this on-the-fly

- training a NN-model could be a
solution but training  with
photometric data is not trivial
(e.g. input space is limited)
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Present:

e GalaPy photometric library completed
o final layers of user interface
o paper submitted + soon code public

e Extensively validated on archival data
e Fastest of its kind
Future:

e science:
o extensive spectroscopic implementation
o consistent AGN co-evolution

e tech:
o parallelisation: python is bad

+
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o sampling 4+
m Hamiltonian: needs differentiability + alap

m Hierarchical: for large catalogues +

... and this is my last slide, thanx!



