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Stelle, popolazioni stellari e mezzo
interstellare @ INAF-OAS Bologna

o ['Istituto Nazionale di Astrofisica (INAF) e il principale ente di ricerca
pubblico italiano per I'astronomia e l'astrofisica, con sedi in diverse citta
italiane

* L'Osservatorio di Astrofisica e Scienza dello Spazio (OAS) di Bologna e €&\ <2
una di queste




Stellar astrOphysics... on the cutting edge!
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Stellar astrophysics... on the cutting edge!
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This is our playground

Gaia EDR3 ESA/Gaia/DPAC; CC BY-SA 3.0 IGO. Acknowledgement: A. Moitinho
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It is made of gas, dust, stars and stellar systems

Andromeda/M 31

Triangulum/M 33
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Spectroscopy/chemistry, photometry/CMDs,
astrometry/kinematics, theory/simulations
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Galactic archaeology at all scales
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Galactic archaeology at all scales
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Spectroscopy, chemistry
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Davide Massari —

Photometry, kinematics,

dynamics
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Pulsating variable stars and the distance scale

VMC survey - Muraveva et al. 2018 Structure of the SMC from RR Lyrae stars 3141
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Figure9., Two-dimensional distribution of the RR Lyrae stars” distance moduli, The upper-left, upper-right, lower-left and fower-right panels show, respectively,
the closer RR Lyrae stars with (m — M)y < 1R.68 mag, the more distant RR Lyrae stars with (m — M)y = 19.08 mag, the sample within lo error of the mean
distance modulus and the total sample. The magenta diamond in all panels represents the centroid of the sample.
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Pulsating variable stars and the distance scale
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Pulsating variable stars and the distance scale
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Open and globular clusters as tracers of the Galactic Disc/Halo/Bulge
Star Formation Histories of galaxies

G000

W00

20040 =

o—
U 4
a {1

e

— 2100
—J1K10

~ 0D

G000

1000

2000)
€ o
o\

2000

—410

B0

o'-l‘- q‘"- '
DL

100 — 500 Myr {

AN 5

R E

—2000)

— 40004

~ GO0

—l ) —2500

, ’ BUEI0 .
l.?-l){fl Myr —1 Gyr| %% =1 Gyr

A

20600

-

2000)

—200U -

(000

— 2500 ( 2540 —o000 =250 B

X [pd] . X [pe]
Castro-Ginard et al. 2021

DAS\

BOLOGNA

Stellar
photometry Iin
crowded fields

(UV, VIS & NIR)

Modeling of
CMDs & LFs to
extract
Star Formation
Histories &
Age-Metallicity
Relations

Mp555W — IFR14W

0.005
0.004

0.003}
N 0.002}

0.001
0.000

0.4}

4 0
—5-4-3-2-10 1 2 3 4 5

MODEL COLIBRI

nl.‘_zu‘"’"‘ oo g0 1 9 8 4 —90=1 01 2 & i
Fss5W — IMFg14wW
MEF555W MEg14W Meps35W — MES14W

1 1] | | | 1 '
-n\\v\ -
.
1 L | | 1 L 1
1] 1] 1] i

== SFH COLIBRI, clump 1

actual lookback time

|




Open and globular clusters as tracers of the Galactic Disc/Halo/Bulge
Star Formation Histories of galaxies
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Photometry, SFH Hydrodynamical simulations Photometry, kinematics




ESA Gaia mission

Riello et al. 2020 - Gaia EDR3

Fig. 26. Colour-magnitude diagram for a sample of ~3.4 million nearby
sources selected from the Gaia EDR3 archive. Left panel: CMD pro-
duced using the G and Ggp magnitudes from the Gaia EDR3 archive,
which presents a tail like feature bending progressively towards bluer
colours for fainter G magnitudes. Right panel: CMD for the same
sources but with G, recomputed without the low flux threshold.
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Fig. 16: Vector field of the proper motions in the Magellanic Clouds using the Young ! + Young 2 (left panel) and RC (right panel)
samples. Note that the coordinates are centered in the SMC. In the background, to guide the eye of the reader, we show in logarithmic
scale the density and the dashed line in the left panel shows the location of the young bridge from Belokurov et al. (2017). The
velocity vector field is only shown for bins with more than 10 (200) stars in the Young I + Young 2 (RC) sample.




Strong involvement in key scientific surveys
and instrument development
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1.

Current list of projects
(https://www.oas.inaf.it/it/alta-formazione/tesi-day/)

“A study of dust in Local star-forming dwarf galaxies”. Tutors: Francesca Annibali, Carlotta Gruppioni (UniBO supervisor:
Carlo Nipoti)

“A study of accretion events in Local star-forming dwarf galaxies”. Tutor: Francesca Annibali (UniBO supervisor: Carlo
Nipoti)

“Updating the Revised Bologna Catalog of M31 Globular Clusters”. Tutor: Michele Bellazzini (UniBO supervisors:
Francesco Ferraro, Alessio Mucciarelli)

“The HST treasury programme “Missing Globular Cluster Survey”. Preparing the database”. Tutors: Michele Bellazzini,
Davide Massari (UniBO supervisor: Alessio Mucciarelli)

“Multiple populations in globular clusters using Stromgren photometry”. Tutors: Angela Bragaglia, Davide Massatri,
Emanuele Dalessandro (UniBO supervisor: Alessio Mucciarelli)

“Nova nucleosynthesis and Galactic chemical evolution”. Tutor: Donatella Romano (UniBO supervisor: Alessio Mucciarelli)

“Abundance ratios for chemical tagging’. Tutor: Donatella Romano (UniBO supervisor: Alessio Mucciarelli)



https://www.oas.inaf.it/it/alta-formazione/tesi-day/

