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The Gaia Revolution

ESA'S MILKY WAY MAPPER GAIA :
From 24 July 2014 to 15 January 2025, Gaia made 580 MILLION =
more than three trillion observations of two billion - Accesses of Gaia cati d scientific publications so far

stars and other objects, which revolutionised the view
of our home galaxy and cosmic neighbourhood.
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Galactic Archaeology



The stars carry a long-term
memory of their origin in their
chemical compositions and
(sometimes) in their dynamics.
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Stellar Populations

ESA/Gaia consortium
8 DPAC Gaia DR2
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Escola de Inverno - ON Chemistry+Dynamics
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https://docs.google.com/file/d/1lbcuJDvuvwISgulxeZd60Ch9GcMsn0_J/preview
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type Il supernova

magnesium
X A
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brief life (millions of years)

The Formation and Evolution of the Milky Way - Chiappini
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History of Milky Way

Escola de Inverno - ON
Xiao+2025 Helmi+2018 Ruiz-Lara+2020 Lucchini+2020
5 i “
RGB Image § } | Og\ LR B
3 Q“C‘T:;:“?E“? 5 5
] 5 Sagittarius /5 7222
z . tigatlttails’ e : :150
i Milky Way Zn g
= = =3
E] s S
o Sagittarius, 250
o aespiain bedy zzz
[T=]
-+ 400
N
[=]
N
N
-]
Disk Formatl?n Gaia Sausage Enceladus Sagittarius dSph Magellanic clouds
Proto MW + Spin Up Heated Disk/Splash + Starburst + Inner Disk Stellar Overdensities+SFR Halo Awake
Halo + Warp (?) Increase First infall
>11 Gyr ~11-9 Gyr ~5Gyr > ~3.5Gyr
7>2 2>2>03 | #<0.3
tip (Gyr): 13.0 12.5 o B’ "
o 4.7 5 8 ? 2o
% -7 S| w5y
> o B 4
E SR - u 2 7 ‘ 3
E § i ? o“
Wl 20 kpc E *
— ID 560751 ID 519311 o
s | ] | ]

12




Hélio Perottoni
Escola de Inverno - ON

Proto Milky Way

dubbed Kraken, Koala, Heracles, Aurora, Poor Old Heart, Pangu
Kruijssen+2019/2020, Forbes2020, Horta+2021, Rix+2022, Belokurov & Kravtsov 2022, Xiang+2025
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Proto Milky Way

Kruijssen+2020
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https://ui.adsabs.harvard.edu/search/q=author:%22Kruijssen%2C+J.+M.+Diederik%22&sort=date%20desc,%20bibcode%20desc

Helio Perottoni Primordial Disk (?)
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protogalaxy old
+ accreted disk
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Formation of Galactic Disk - Spin Up
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No need for a gas-rich merger to

mediate the transition from thick
to thin disk in the Milky Way
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Grand et al. (2020)

during the merger
the gas-rich event
triggers star formation
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Age > 9 Gyr, low-[o/Fe] (N=84323)
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Inner Halo Stellar Overdensities

Hayashi+2003

time = 0.0 4y, tim = 0.5 gy, time = 1.0 tyy,

Lime = 3.4 gy

16



Felo perotton, Inner Halo Stellar Overdensities

Galactic Latitude

e  HAC North @ HAC South

Galactic Lon-gitaa(-a
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Perottoni+2022

SDSS/SEGUE + StarHorse distances with Gaia eDR3



Heélloperation) Inner Halo Stellar Overdensities
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Stellar Streams

28



Hélio Perottoni

Disruption of Sagittarius

time=-3.00-Gyr

10 kpc

26 © Denis Erkal

model from Vasiliev+2021
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THE MILKY WAY
STREAM ATLAS

May 2024
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Typical mass: 9x10° M,

Longest stream:
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Fimbulthul [3724]

Largest Galactocentric distance:
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Closest to the Earth:
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Credit
Ana Bonaca & Adrian Price-Whelan
Data: Ibata et al., arXiv:2311.17202
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Sagittarius dSph
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Sagittarius dSph

Ruiz Lara+2024

x-z plane
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Stellar Overdensties near the Galactic Plane
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Escola de Inverno - ON Monoce ros Ove rdenSity

Monoceros Ring in Pan-STARRS1
Slater et al. 2014

25
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Escola de Inverno - ON Monoce ros ove rdenSity
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Disruption of Sagittarius
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oo Formation of Stellar Overdensities

Escola de Inverno - ON
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The LMC+SMC are
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Planet populations in the galactic context

36



Hélio Perottoni
Escola de Inverno - ON

BD+20 2457: Extragalactic Exoplanet

v [kan/)
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We show for the first time how to
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Hetoperottoni  Modelling the Milky Way's exoplanet population
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Hetioperottoni  Homogeneous Orbital Parameters For 47M Stars

- Catdlogo completo
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Milky Way Brazilian Group

20 hperottoni@on.br



Eecatdo s ON Milky Way Brazilian Group

*

*

x K K %
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Inicio 2020 (Hélio Perottoni, Jodo Amarante e Guilherme Limberg)
Grupo Interinstitucional de Brasileiros (Estrutura/Formacao/Evolucao MW)
e Paises: 7 - Instituicoes: 12 - Doutorandos: 6 - Pés Docs: 4 - Prof.: 5 - Membros: 25
Journal Club Semanal (Lais - laisborbolato@usp.br)
Estrutura de Grandes Colaborac¢oes - Grupos Independentes;
Especialistas de Diferentes Areas;
Seminario Mensal, Semestral Apresentacoes;

Team Members Around the World - Robinson Projection

hperottoni@on.br
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Milky Way Brazilian Group

*  Astronomia galactica é claramente a area mais legal que existe!

* E uma das areas mais ativas e em transformac3o da astrofisica, impulsionada por missées como
Gaia e grandes surveys espectroscopicos.

* A missdo Gaia revolucionou o que sabemos da Via Lactea.

* Arqueologia galactica: reconstruir a historia da Galaxia analisando a quimica, dinamica, idade e
posicao das estrelas.

* A Via Lactea se formou por meio de Fusoes sucessivas.

* Ainda estamos escrevendo a historia da Via Lactea, e os proximos anos prometem ainda mais
descobertas.

¥ Tem um grupo muito legal aprontando todas na Galaxia.

hperottoni@on.br






