
ChETEC GA 5  - Dresden, 18 September 2025

Measuring at Intermediate Metallicity 
Neutron Capture Elements

MINCE 

Gabriele Cescutti +  
all the MINCERS 



ChETEC GA 5  - Dresden, 18 September 2025

Stellar evolution

Stellar spectra

Nucleosynthesis

Stellar chemical abundances

How to compare?

Romano+10
Cayrel+04



ChETEC GA 5  - Dresden, 18 September 2025

Stellar evolution

Stellar spectra

Nucleosynthesis

Stellar chemical abundances

How to compare?

Romano+10
Cayrel+04



ChETEC GA 5  - Dresden, 18 September 2025



ChETEC GA 5  - Dresden, 18 September 2025

Stellar evolution

Stellar spectra

Nucleosynthesis

Stellar chemical abundances

Chemical evolution models

Romano+10
Cayrel+04



ChETEC GA 5  - Dresden, 18 September 2025

Stellar evolution

Stellar spectra

Nucleosynthesis

Stellar chemical abundances

Chemical evolution models

Romano+10
Cayrel+04

Francois+04
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What about neutron capture elements?

data from in 
Placco+14 
Hansen+12 
Hansen+16 
Cescutti+16
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Problem:  
Neutron capture elements present  
a spread alpha elements do not

Bonifacio+12

     Galaxy Evolution via Montecarlo Sampling 
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Problem:  
Neutron capture elements present  
a spread alpha elements do not Solution:  

The volumes in which the ISM is well mixed 
are discrete. Assuming a SNe bubble as 
typical volume with a low regime of star 
formation the IMF is not fully sampled. 
This promotes spread among different 
volumes  if nucleosynthesis of the element is 
is different among different SNe,
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Problem:  
Neutron capture elements present  
a spread alpha elements do not

Cescutti 2008 
Cescutti et al. 2013

Solution:  
The volumes in which the ISM is well mixed 
are discrete. Assuming a SNe bubble as 
typical volume with a low regime of star 
formation the IMF is not fully sampled. 
This promotes spread among different 
volumes  if nucleosynthesis of the element is 
is different among different SNe,

Density plot of long living 
stars for  stochastic model 

data collected in 
Frebel 2010

Bonifacio+12

     Galaxy Evolution via Montecarlo Sampling 
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data from in 
Placco+14 
Hansen+12 
Hansen+16 
Cescutti+16

Density plot of long living 
stars for  stochastic 
model 

We run the stochastic 
model  (based on 
Cescutti ’08) 
with these yields 
for the Ba production: 

r-process 

10% of all the  
massive stars produce  

s-process 

- rotating massive stars 

- AGB 

We can 
reproduce the 
[Ba/Fe] spread 

     Galaxy Evolution via Montecarlo Sampling 
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     Galaxy Evolution via Montecarlo Sampling 
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data from in 
Placco+14 
Hansen+12 
Hansen+16 
Cescutti+16

Why so few stars here?

     Galaxy Evolution via Montecarlo Sampling 



ChETEC GA 5  - Dresden, 18 September 2025

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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Cavallo+21

Important region to study! 
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What can we do? 

Measuring nc elements is demanding! 
—> High Resolution spectroscopy  
—> high S/N 
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However … 
we are not looking for the most metal poor stars, 

just honest halo giants… 
(giants better suited for measuring the nc elements lines) 

Nature is generous:  
it provides a lot of them in our Galaxy, and  

some (>1000) are close enough to be measured  
with 2-4m telescopes (V<10-11) 

MINCE 
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TNG 3.58m  
Spectrograph HARPS-N 

OHP 1.93m  
Spectrograph SOPHIE

CFHT: 3.58m   
Spectrograph ESPaDOnS

MPG/ESO 2.2-metre 
FEROS

Magellan 6.5m 
Spectrograph: MIKE

VLT 8.2m 
Spectrograph: UVES

NOT 2.2m 
Spectrograph:FIES

9 Facilities used 
2 from ChETEC-INFRA 

Moletai 1.65m 
Spectrograph: VUES
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Observation summary 
before ChETEC INFRA  
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Observations thanks to ChETEC-INFRA
ChETEC-INFRA 1: September 2021

Observer: Aroa del Mar Matas Pinto (Obs. de Paris)

PI Bonifacio
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Observations thanks to ChETEC-INFRA
ChETEC-INFRA 1: September 2021

Observer: Aroa del Mar Matas Pinto (Obs. de Paris)

Ashes and dust. No Observations taken 

PI Bonifacio
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Observations thanks to ChETEC-INFRA
ChETEC-INFRA 3: April 2022

Observer & PI: Andreas Korn (Uppsala University)

“Given the poor seeing/transparency/high winds throughout, we probably managed to 
get ~30% of what we had planned. So 5 stars out of 16.”

PI Korn
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Observations thanks to ChETEC-INFRA
ChETEC-INFRA 5: October 2022

Patrick Francois (Obs. de Paris)

I had some pointing constraints on night #1 and #2 due to rather strong wind …. 
The last night was perfect. 16 stars

PI Korn
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Observations thanks to ChETEC-INFRA
ChETEC-INFRA 7: May 2023

Observer: Marica Valentini  (AIP)
ToO for SNE in M101 (3h devoted to it)  bad weather too,  

4 stars over 16 (+6 after 10 total)
PI Korn
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Observations thanks to ChETEC-INFRA
ChETEC-INFRA 11: August 2024

Observer: Johannes Puschnig  (Uppsala University)
Calima (dust) and scattered cloud during the first two nights,  

final night offered good conditions. 9 of the 16 stars listed in the proposal; 
PI Cescutti
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Observations thanks to ChETEC-INFRA
ChETEC-INFRA 13: January 2025

Observer: Lapo Sgatti  (Trieste University)
2 ToO + the last night lost for bad weather 19 stars taken

PI Cescutti
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Observations thanks to ChETEC-INFRA
ChETEC-INFRA 15: August 2025

Observer: Lapo Sgatti  (Trieste University)
PI Cescutti16 stars a ToO was accepted and carried out + 

 a photometric observation of the symbiotic stars R Aquarii was done +  
mechanical problems (2h last night) 
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Who is Lapo Sgatti? 
PhD at Trieste University …
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student!

Annika Schichtel Lapo Sgatti
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Example of stellar spectrum  
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New results by Lapo  
(analysis ongoing) 
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~400 stellar spectra before ChETEC INFRA  
with high S/N and Resolution 

75 stellar spectra from ChETEC INFRA  

Around 20% of stellar spectra are now  
from ChETEC-INFRA 
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42 stars 

16 elements 
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Tracing the substructures 

Sequoia & GES 
as defined in  
Feuillet+21 

GES

Sequoia
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GES  & 
Sequoia 
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detailed analysis of the nc elements! 
40% women 

François et al to be submitted
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10 elements 
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WP 5.1: Barium corrections



ChETEC GA 5  - Dresden, 18 September 2025

with 27 elements! 
47% women 

and the IV and V are coming … 
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And we have already almost double  
the number of stellar abundances! 
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The final goal of MINCE  
is to publish   

all results  & spectra 
in a public database

http://archives.ia2.inaf.it/mince/
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This project has received funding from the European Union’s Horizon 2020  
research and innovation programme under grant agreement 
 No 101008324 (ChETEC-INFRA).


