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4MOST: 4-metre Multi-Object Spectroscopic Telescope

https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175.pdf
https://www.eso.org/sci/publications/messenger/archive/no.175-mar19/messenger-no175.pdf
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4MOST
The 4MOST instrument
will be on 4m VISTA

4MOST will operate in 
public survey mode

The 4MOST Consortium
has 70% of time in first
5 years of operation

30% is open to surveys: 
15 just approved (8 as
full survey, 7 as sub-survey)

X2: 1624

1624 LR + 812 HR

https://www.4most.eu/cms/
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(10 CS, will use 70% of time for the 5 years of the public survey)

5 Stellar
(MW & MCs)

5 Extragalactic
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https://www.eso.org/sci/publications/announcements/sciann17466.html

15 Community Surveys selected (6 Galactic, 9 extragalactic
8  as full survey, 7 as sub-survey)

LoI : 2019
Proposal : Dec 2020
Approval : end 2021 (informal)

Also INAF News

https://www.eso.org/sci/publications/announcements/sciann17466.html
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Galactic Surveys selected

(Michele Bellazzini, Gisella Clementini,  Alessia Garofalo, Alessio Mucciarelli, Antonio Sollima)

(Davide Massari)

(strong Italian involvement, 1/3 of proponents; ~200k stars, D<500pc, age<100Myr; LR+HR)

as full survey

as full survey
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105 RR Lyr stars, LR

Derive 6-d structure of
outer MW using a 
powerful tracer (RRLyr,
which provide distances
and are old)

Study DM distribution
and kinematic response
of streams and stellar
halo to clumpiness of
DM sub-halosSub-survey of S1

Locally: Michele Bellazzini, Gisella Clementini, Alessia Garofalo, Alessio Mucciarelli, Antonio Sollima
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accepted

Full Survey
Locally: Davide Massari
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Stellar Clusters in 4MOST
PIs :  Angela Bragaglia (INAF-OAS Bologna) 

Sara Lucatello (INAF-OA Padova) 
Antonella Vallenari (INAF-OA Padova) 

E.J. Alfaro, L. Balaguer-Nunez, E. Balbinot,  D. Barrado,  H. Baumgardt, M. Bellazzini, R. Bonito, 
D. Bossini, H. Bouy, T. Cantat-Gaudin, G. Carraro, R. Carrera, E. Carretta, L. Casamiquela,   
S. Cassisi, G. Catanzaro, V. D'Orazi, E. Dalessandro, F. Damiani, G.M. De Silva,  A. Ferguson, 
F.R. Ferraro,  E. Flaccomio, A. Frasca, P. Galli, M. Gieles, F. Gran, R. Gratton, M.G. Guarcello, 
M. Hilker, R. Jeffries, C. Jordi, A.J. Korn, P. Kuzma,  B. Lanzoni, S. Larsen, J. Lattanzio,  M. Lugaro, 
M. Mapelli, D. Massari, G. Micela, A. Miglio, S. Mikolaitis, N. Miret Roig, A. Moitinho, 
Y. Momany, A. Mucciarelli, J. Olivares, C. Pallanca, M. Pasquato, L. Prisinzano, V. Roccatagliata, 
M. Salaris, R. Schiavon, R. Smiljanic, A. Sollima, R. Sordo, C. Soubiran, L. Spina, G. Tautvaisiene, 
E. Valenti, A.L. Varri, M. Zoccali  [60+ researchers, 10+ countries]

[ INAF-OAS Bologna, DIFA Bologna, Italy ]
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Stellar Clusters in 4MOST à Scheda INAF …
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4MOST: 4-metre Multi-Object Spectroscopic Telescope

4MOST

FLAMES
HST 
WFC3

Image: M5 ESO

2.5’
25’
2.5o
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Calamida+2017
Carretta+2009, 2011

Globular Clusters require a large FoV

cy vs y Stromgren CMD [where cy= (u-v)-(v-y)]  (left)
Na-O anticorrelation (right)FLAMES: 25’ ∅ FoV
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Gao 2020                                                         Tarricq+ 2021

M67

Tidal radius

The axes are simply the projection of the 
star’s position in the plane of the sky

And the same is valid for Open Clusters
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Ø high legacy value, sample of unprecedented accuracy and size
Ø resolved Stellar Clusters in the Milky Way and Magellanic Clouds :

- 150 Globular Clusters in the Milky Way and the Magellanic Clouds 
- essentially all visible MW Open Clusters and Star Forming Region (2000+)

Ø fill metallicity/age distribution: [Fe/H] = −2.5 of GCs to super-solar OCs, a few Myr to 13.5 Gyr
Ø clusters studied both with LR and HR (~120K stars in LR and ~90K in HR)
Ø coordinate with the planned CSs 

Ø understand how clusters form, evolve, dissolve, and populate the MW 
Ø calibrate complex physics that affect stellar evolution (on which our ability to measure ages 

ultimately stands) 
Ø measure the contribution of star clusters to the formation and evolution of the individual

Galactic components 
Ø derive a thorough and homogeneous chemo-dynamical picture (constraints on models of

Galaxy formation) 

Abstract
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Targets
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Targets (Open Clusters)

HR
LR

2.5deg

High-prob member
Possible member
Low-prob member
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Targets

GC: HR 20700, LR 85200 targets
OC: HR 84600, LR 184200 targets  è grand total ~120 000 HR,  ~290 000 LR  è 289 000 fibre/hr
YC:  HR 14200, LR 22000 targets
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Products

Ø Spectral classification
Ø Radial velocities 
Ø Stellar parameters (Teff, log, metallicity)
Ø Elemental abundances from all nucleosynthetic chains
Ø Cluster membership (confirming Gaia membership of faint stars with radial velocities and with Li in VYCs)
Ø Stellar ages and masses for the sample clusters/stars

Ø For FGK stars in OCs and GCs these will be produced through the 4MOST pipelines 
Ø For VYC the data products will be provided through an ad-hoc pipeline developed by our team (with additional 

characterisation of properties of accretion/ejection processes and nebular contribution through Hα, [SII],
and [NII] emissions)
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Expected Scientific Outcome

homogeneous metallicity scale from [Fe/H]=-2.5 to twice solar eliminating systematics and providing the basic 
calibrators to allow the possibility of combining datasets from different sources.
provide calibration of multiple empirical age indicators (chromospheric activity, Li, [Y/Mg] etc.), to be calibrated 
as a function of mass and [Fe/H], to determine the age of field stars, difficult to ascertain otherwise
ultimate sample to be used for cross-calibrating  (including other Large Surveys (e.g. WEAVE, MOONS, SDSS-V) 
and make them candidate Standard Fields
information for detecting binaries in Stellar Clusters (radial velocity measurements at two epochs for an 
unprecedented number of cluster stars
complementarity to photometric data, e.g., provide LSST with precise calibration of a photometry-based 
metallicity scale, thus allowing to extend the metallicity estimates to much fainter objects
calibration of stellar models, with impact e.g. on the initial mass function slope and its universality; the timescale 
of star formation and star formation histories, improving field star age determination;  the stellar fiducials for
population synthesis models to interpret the properties of unresolved stellar populations in distant galaxies 
homogeneous set of RVs, abundances, rotational velocities, activity indicators and stellar characteristics for  
clusters/cluster members. 
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4MOST:  times & data

Ø Now : all Community Surveys being integrated in 4MOST 
Ø May 2022 :  simulation of whole survey with all catalogues merged
Ø May 2023 : “final” catalogues frozen & Survey Management Plan ready
Ø March 2024 : all systems installed at telescope & Preliminar Acceptance Chili
ØMay 2024 : science survey starts (ends April 2029)

Ø Level 0 data (raw data, calibration data, environmental data) : public immediately
Ø Level 1 data (1D, calibrated, science-ready) :  public (schedule TBD)
Ø Level 2 data (products of science analyses of the 1D spectra,  e.g. physical properties 

of 4MOST targets, element abundances for stars or redshifts and stellar ages for galaxies,
spectra stacked over several OBs) : delivered back to ESO in Phase 3, go to ESO’s
Science Archive Facility) (schedule TBD)

http://archive.eso.org/
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4MOST Galactic Pipeline

4MOST Galactic Pipeline (4GP, developed by IWG7)

4GP will analyse the HR & LR spectra of stellar sources, from O to M spectral types, including 
variable stars and white dwarfs. For all of the sources, 4GP will measure: 
Ø heliocentric line-of-sight velocities
Ø stellar parameters 
[Teff, log, metallicity etc and also age - considering also astrometric, photometric, and 
asteroseismic information when available] 
Ø chemical abundances
[for FGK-type stars, up to 20 individual chemical abundances. Whenever possible, non-LTE 
and 3D hydrodynamic models will be used]

è for whole survey (Consortium & Community surveys)

https://www.4most.eu/team


Taken from a presentation by K. Lind & J. Loveday 

4MOST Galactic Pipeline
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Can I join 4MOST now?

Yes
And No

PhD students of a 4MOST member join freely 

Researchers 
can join a single project (external participation) if their expertise is missing

(approval needed)
can join a Survey if approved 

(however, only a limited number of additions is permitted)

Note : about 330 4MOST Consortium Surveys participants
about doubled with the Community Surveys


