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CUBES 
Cassegrain U-Band Efficient Spectrograph

HIRES 
HIgh REsolution Spectrograph

FIFA 
The Final Fate of Super-AGB and Massive Stars: 

BIDSTAR 
Birth, evolution and final destiny of the stars, 

HRMOS 
A high-resolution multi-object  

spectrograph for the VLT

HEN 
Heavy elements NucleosynthesisWEAVE

GRAWITA 
GRAvitational Wave Inaf TeAm

OC-GAST 
Galactic Archeology, STar formation  

and evolution with open clusters

RED 
Reading the Evolution  

of Dirty stellar systems

GAT  

STARDUST 
Evolved STARs and DUST formationGAIA ESO

ESPRESSO 
Echelle SPectrograph for Rocky Exoplanets  

and Stable Spectroscopic Observations
PARSEC 

PAdova and TRieste Stellar Evolution Code
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INTRIGOSS

archives.ia2.inaf.it/intrigoss

High resolution spectra for F,G,K stars computed with SPECTRUM  
from the atmosphere models ATLAS12: Fully consistent. 

New atomic and molecular line list built by tuning loggf to reproduce  
reference spectra (Sun + 5 GES cool giant stars) and including predicted lines.  

public database
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C & O in the disk
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First stars & CEMP-no

Dynamic of halo stars

GTO PI Molaro
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7Be in novae ->lithium 

ToO (3y) PI Molaro
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7Li and 9Be
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Neutron capture elements 
s-process from rotating massive stars
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Neutron capture elements 
role of Neutron Star mergers
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Stochastic model for Ba 
in the Galactic halo 

data from in 
Placco+14 
Hansen+12 
Hansen+16 
Cescutti+16

Why so few stars here?
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Li et al. (2010): main-sequence turnoff stars in the HESS (Hamburg ESO)

Metallicity distribution function  
of the Galactic halo

Clear observational bias
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PI Cescutti  
P. Bonifacio, C. Hansen, M. Franchini, L. Monaco,  

E. Spitoni, A. Kučinskas,E. Kolomiecas, L.Lombardo,  
A. Mucciarelli, P. Di Marcantonio, V. S. Cristallo, P. 

Molaro, F. Matteucci, D. Carollo, M. Valentini,  J. Klevas,  
M. F. Andersen, M. Hanke,  A.M. Matas Pinto, E. Caffau, 
Dobrovolskas, P. François, M. Spite, F. Spite, L. Sbrodone, 

…

Measuring at Intermediate Metallicity 
Neutron Capture Elements

MINCE Survey  

High resolution >50’000 
high S/N >70 

on going 

9 facilities used  



Virtual meeting INAF 

up to now~400 stellar spectra  
20 proposal accepted ~ 50n (excluding Moletai)

MINCE Survey 

MINCE results 
public database
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Critical issues for 
GAT & beyond

Corrections for the 3D/NLTE effects
will also be taken into account.

Stellar chemical abundances Stellar evolution &  
Nucleosynthesis 

Understanding Our Galaxy  
& galaxy formation 

Dynamic of the stellar component

Model of chemo-dynamical  
evolution of the Galaxy
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Corrections for the 3D/NLTE effects
will also be taken into account.

Pipeline for homogenous measurements of chemical abundances  

INAF is leader in this area, see the role in the GAIA ESO survey 

But,  we are missing expertises such as: 

• NLTE for the creation of the lines  

• 3D modelling of stellar atmosphere 

Critical issues in the 
determinations of stellar abundances  
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Task 5.2 Homogeneous Open-Source Stellar Pipeline
INAF  + Uppsala University (A. Korn)

Homogenous pipeline corrected for effects of stellar evolution like atomic diffusion and  
dredge-up episodes that systematically modify surface abundances.   

Corrections for the 3D/NLTE effects will also be taken into account 

Task 5.1 Database of 3D & NLTE Abundance Corrections
Vilnius + AIP, LSW Heidelberg

WP: Astronuclear Abundances

2 years PostDoc —> good start but this expertise shall be  
preserved and improved
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Galactic Archaeology for neutron capture elements 

Stellar chemical abundances
Stellar evolution &  
Nucleosynthesis 

Understanding Our Galaxy  
& galaxy formation 

Dynamic of the stellar component

Model of chemo-dynamical  
evolution of the Galaxy

Critical issues for 
GAT & beyond
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Corrections for the 3D/NLTE effects
will also be taken into account.

Again impressive expertise in stellar evolution and nucleosynthesis. 
The INAF experts are renown worldwide. 

Concerning Neutron capture elements nucleosynthesis,  
we have excellent studies for the s-process.  
  
However, we are missing expertise on the:  

r-process nucleosynthesis 

Critical issues in the 
nucleosynthesis for neutron capture 

elements
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submitted PRIN URKA  
Understanding R-process & Kilonovae Aspects 

PI S. Cristallo (GAT involved!) 

r-process nucleosynthesis calculations and open access r-process yields repository (WP2)

Strong synergy  
with INFN: 

• nuclear reaction 
• atomic opacities
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