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Aim

Create an LSST
end-to-end simulation
software capable of
simulating LSST
observations of the AGN
population (AGILE)

— AGILE creates DPO-like
datasets (images and
photometric catalogs) but

tailored specifically to
AGN.




Motivation

DPO has been fantastic for:

- End-to-end test of LSST pipelines and data-release machinery.
- Train the community on LSST-like images + catalogs before real data
- Benchmark for methods: selection, photo-z, image analysis, etc

But it contains no AGN!!

Thanks to AGILE data we can now test/perform:

1) AGN identification (morphology, colour—colour selection, variability) as function of
survey progress

2) AGN and host characterization (variability parameters, AGN properties,
morphology, host-galaxy properties, photometric redshifts)



Status of the in-kind contribution

Proposed in Feb 2020 — Got approved in March 2022

Official Starting date: October 2022
Official End date: October 2024




Status of the in-kind contribution

Proposed in Feb 2020 — Got approved in March 2022

Real April 2023
Offietad Starting date: Oetober2622

Officiat End date: Oetober2624 .
Real July 2025: AGILE DR1 unofficially released

Paper (Viitanen, Bongiorno, Saccheo et al.) — referee report received (very positive)

Official in-kind release — End of Jan/Beginning of Feb. 2026 (finalizing the
documentation)
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ID Name
0 ID

AGILE DR1 dataset Truth catalog Single-visit images

Galaxies
Complete (0.2 < z < 5.5, logM/Msun > 8.5)
galaxy population based on COSM0S2020
stellar mass function (Weaver+23) i

15 AVLINES_BULGE
16 AVLINES_DISK
1740 band_disk
ge

/AGN ~
with UV-MIR SEDs -

- X-ray AGN population (Zou+24) incl. CTK AGN
(Ueda+14)

- Optical/UV properties (Temple+21, Merloni+14)
- Black hole masses from the continuity equation
(Roberts, Shankar+, in prep.)

- Light Curves: Damped random Walk (Kelly+09)

o %

Stars
Milky Way and Magellanic cloud single binary
stars from LSST-SIM (dal Tio+ 22)

Coadded images

10h04mo0 10h02mo0 10h00mO0 9hs8m00







Source tables — one per visit per
detector

Object tables— one per coadded
image

ForcedSource tables — Nobjects x
Nvisits x Ndetectors

MatchesTruth — x-match between
Object and Truth
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pos.eq.dec

Deblending issues: AGILE vs. DP1
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AGILE DR1 applications — flux vs. flux
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AGILE DR1 applications — AGN color - color selection
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AGN color-color selection
(Croom+09)

- g<21.85,i<22

- 2<26

— Completeness
~100% (g < 20.5)
~60% (20.5 <g < 22)

— Contamination
~63% (g < 20.5)
~75% (20.5<g<22)

(Viitanen, AB et al., submitted)



AGILE DR1 applications — AGN variability selection
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Projects ongoing using AGILE DR1

—_—

Testing different techniques to select AGN/Compute the LSST selection function
LSST DP1 vs AGILE DR1

Testing image decomposition tools vs SED fitting

~ W Db

Recovering variability parameters from lightcurve
5. Testing lensed AGN search methods

6. LSST + SPHEREXx

7. Testing using LSST detected AGN variability as a distance scale measure

8. Testing photometric redshift software

9. Testing variability recipes: random walk vs damped harmonic oscillator light curves
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Testing different techniques to select AGN/Compute the LSST selection function
LSST DP1 vs AGILE DR1

Testing image decomposition tools vs SED fitting

Recoveri
WARNING:
Testing I
We have no dedicated personnel/budget to exploit AGILE
LSST + S
Large grant requested last year not approved
Testing U

Testing photometric redshift software

Testing variability recipes: random walk vs damped harmonic oscillator light curves



AGILE DR1 Data access

=> The AGILE DR1 includes:
€ Catalogs: We have created a sqlite3 master database containing ALL the

current catalogs (~130G)

€ Single and coadded images (3T)

-=>» Access the DR1 dataset:

\ 4

\ 4
4
4

We have now stored the full DR1 dataset in ADHOC Newton in Naples but
sharing the data remains a not fully solved problem

Currently we are sharing the catalogs/SEDs/LCs through INAF Google Drive
We have asked to officially release channel through some of the IDAC facilities
w/0 success

Discussion about visibility and coordination of the in-kind products within LSST
SC ecosystem are ongoing




