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➔ 1 zettabyte of data per year!

Scientific Rationale: Study Galaxies by
Extracting (astro-)Physical Information from SED
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● Simulation Based Inference
with Neural Density Estimators

○ SBI package (Tejero-Cantero et al., 2020)
○ PyDELFI (Alsing et al., 2019)

➔ (virtually) On-the-fly posteriors
to handle up-coming data-fluxes from surveys
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➔ Ideally:
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Methods: SED Fitting 101 and desiderata

➔ MCMC + Nested sampling 1 source at a time
(~10 minutes per source)

NOW

FUTURE

● Optimisation strategies/parallelisation
Hybrid implementation approach: C++/Python
currently investigating on parallelization strategies

https://www.mackelab.org/sbi/
https://github.com/justinalsing/pydelfi
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Accomplished Work:
➔ Extensive VALIDATION over all the parameter space

● Sampling
○ mock sources (models/parameter space)
○ real sources (peculiar science cases)

● Modelling
○ N-body simulated sources
○ forecasting constraining power

KPI

KPI
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Accomplished Work:
➔ We went PUBLIC

KPI Extensive online docs (~80% coverage) KPI cross platform deployment

● Linux
● Unix
● Windows

KPI Interaction with the community

Bonus

KPI paper 1 accepted 
on A&A: 15 - Numerical methods and codes

● 4 releases from publication 
(bugs+features)

● Users growing in number
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➔ (~science) Implementation + validation + deployment
Panchromatic Active Galactic Nucleus model

◆ theoretical parameterized model ready
◆ coding started

NOTE: currently, no other parameter-space sampling 
   SED-fitting code implements this in a consistent,
   non-templated approach along with the Star Formation

Next Steps and Expected Results

➔ Simulation Based Inference with Neural Density Estimators (SBI with NDE)

◆ identified expertise (Dr.Pacilio @ UniMiB) and relevant codes (SBI + PyDELFI)
◆ started investigating on the main difficulties:

● construction of training sets
● Combining data from different experiments

NOTE: it is an enabling feature besides being a development per-se: 
acceleration + differentiability


