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Impressive numbers provided in Gaia DR3
Fairness: spurious variability (periods) from extended objects scanned with angle directions

But the problem is turned to an advantage —> identification of 2.5 million candidate galaxies

First two Gaia discoveries of exoplanet transits

DR3: 173 candidates, 41 new: 2 confirmed! (Panahi et al, 2022)
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RR Lyrae star light curve shape —> determine metallicity
Validation: APOGEE DR17... probably a problem in APOGEE
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In 2019 Shangai conference

| said: Vasily is
taking the low-hanging fruits

Systematic (long) pursuit of Vasily
to unravel the formation history
of the Milky Way

RR Lyrae radial density profile

Sgr
_ stream |

* At least 2 breaks in the radial

density profile

* Aurora dominates the density

inside the Solar radius

* GS/E dominates the density

inside 30 kpc

* Steep drop beyond 30 kpc

LMC, SMC, Sgr are removed
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In 2019 Shangai conference

. . . Now-8 Gyr ago
| Sa Id : Va Sl Iy IS low-a (thin) disk forms
1 _ 1 1 * 8-10 Gyr ago
ta k| n g t h e IOW h an gl N g fru |tS pre-existing, high-a disk is “splashed” to form in-situ halo
* ~10 Gyr ago
merger with a massive dwarf, GS/E progenitor

* 10-12 Gyr ago
high-a disk forms

Systematic (long) pursuit of Vasily
to unravel the formation history

of the Milky Way

* 12-13 Gyr ago
pre-disk Aurora (see Belokurov & Kravtsov 2022)

_ .1 LMC, SMC, Sgr are removed
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One of the very interesting talk | missed:

Metal rich RR Lyrae in the thin disk



Variability
Tree

Credit : Credit: Eyer et al. (2018)
) Adapted from: L Eyer & N. Mowlavi (03/2009) (

~10 million variable sources + 2.5 million galaxies*

* identified through their scan-angle dependent signals, see later
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ADDENDUM: Long Period Variables
Focused Product Release

Gaia FPR (Focused Product Release) 10 October 2023

The release will be consisting of:

Updated astrometry for Solar System objects.

Astrometry and photometry from engineering images taken in selected regions of high source density (only Omega Cen for this FPR).
The first results of quasars' environment analysis for gravitational lenses search.

Extended radial velocity epoch data for Long Period Variables.

Diffuse Interstellar Bands from aggregated RVS spectra.

Pre-main sequence accretion parameters (no longer part of the FPR, postponed to Gaia DR4)
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Tree

Credit : Credit: Eyer et al. (2018)
) Adapted from: L Eyer & N. Mowlavi (03/2009) (

~10 million variable sources + 2.5 million galaxies*

* identified through their scan-angle dependent signals, see later
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Clusters

Binarity in clusters

Low-mass and sub-stellar eclipsing binaries in stellar clusters
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~10 million variabre sources + 2.5 million galaxies*

* identified through their scan-angle dependent signals, see later
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Using excess variance built from the uncertainty on the mean from the Gaia catalogue
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Early and late stages of

evolution

Gaia DR3

Science Alerts

FUors
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Supernovae

Marton et al. (2023)

e Around 40 000 sources are newly discovered YSOs

Validating  the variable YSO
candidates (79 375) from Gaia DR2 1
(Eyer et al. 2023)

Based on color, brightness!

distance, apparent position on the
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Confirmation, that Gaia is more
sensitive to more evolved YSOs
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LSST

20 billion stars
20 billion galaxies

u,g,ni,zy
10 years, 1000 times
100 petabytes

Data release 6 months: 2026
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Generating LSST synthetic photometry from XP Spectra

Good example of synergies between Gaia and LSST

gaiaxpy:
gaiadr3.synthetic:photometry:gspc

Comparison within 20 mmag with SDSS

. Gaia XP spectra | =

. ® 2 photometers ® 2 windowing strategies |- o
= e 330-680 nm e 5 gate configurations
| e 640-1050 nm e time-dependent
| e 2 fields of view ® a total of >25k effective
I khictometer  instruments e DR3: 220M (G<17.65 mag) mean spectra
e all sky coverage

e published data depend on quality...

e represented as a continuous function defined by an
D spectrum, binning in AC
AL

4 14
tlmi f array of coeff. applied to a set of basis functions
2l
&
- e 3 o g ==
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Many surveys

CSS/CRTS long from 2005
ZTF - Gaia synergy

From Eyer L
Using the data of e s0| 3 ZEoDR
DR3 ZTF
several su rveys ‘g 200
With Gaia DR3 close to start 0
of ZTF (2018), and with ZTF 200 1
DR17, far ahead in time 1007 e il

0_.
56720 57060 57400 57740 58080 58420 58760

n a way, ZTF is look-ahead Observation Time (JD - 2400000.5)
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CSS/CRTS long from 2005

Using the data of
several surveys

Irce Classification Project
oPe)

- Software/labeling set up based on DR2

20 Fields paper (Van Roestel, Duev, Mahabal ++)
Periods paper (Coughlin, Burdge, Duev ++)

- 34M+ objects
Features

variability

characteristics

dmdt

period searches
nal data

Van Roestel,
Duey, Cough
Mahabal, Mr
Hillenbrand,
Drake, Grah
Sravan, Szk
Olde Loohu
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Using the data of

several su rveys - Software/labeling set up based on DR2

e 20 Fields paper (Van Roestel, Duev, Mahabal ++)
e Periods paper (Coughlin, Burdge, Duev ++)

No anomaly left behind 34M+ objects
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Many surveys

CSS/CRTS long from 2005

Using the data of
several surveys

No anomaly left behind

ZARTH - Pokemon GO
coming soon

Software/labeling set up based on DR2

20 Fields paper (Van Roestel, Duev, Mahabal ++)
Periods paper (Coughlin, Burdge, Duev ++)

34M+ objects
Features
- variability
characteristics
dmdt
period searches
ternal data

Van Roestel,
Duey, Cough
Mahabal, Mr
Hillenbrand,
Drake, Grah
Sravan, Szk
Olde Loohu
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