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A synergic approach, integrating
experiments, observations, and 
theoretical frameworks, 
is pivotal for understanding the 
complex mechanisms underlying the 
nucleosynthesis of heavy elements

This talk:

• Highlights the observational pillar of 
this synergy

• Focuses on one facility –WST- and  
one instrument –HRMOS- both
poised to revolutionize how we trace 
s-, i-, and r-process signatures  in 
stars and galaxies



WST and HRMOS capabilities in brief 

[Very] high spectral resolution à precise abundances [and isotopes]

[Extremely] large numbers of stars down to faint magnitudes
à sampling all Galactic and Local Group environments and  

populations up to large distances

Blue spectral coverage à optimizing observations of heavy elements
features



Pushing the Boundaries of Spectroscopic Surveys

The Wide-field 
Spectroscopic 

Telescope

An innovative facility dedicated
to spectroscopic surveys



The Facility - baseline
telescope
12.1 m, seeing limited
3.1 deg2 

Spectral range: 0.35 – 1.6 𝜇m
three instruments/modes
working in parallel
-low resolution MOS
-high resolution MOS
-central IFS

baseline + “upgrade“





WST: a facility to 
answer a wide 
range of cutting-
edge scientific 
questions that 
cannot be 
addressed with 
current or planned 
facilities
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Science with WST



Science Case

Galactic

Resolved Stellar Pop.

Extragalactic

Cosmology

Time Domain
MOS-HR

MOS-LR

IFS

ELT
Gaia
Rubin/LSST
Euclid, Roman
SKAO
Einstein Telescope

Register to become a science team 
member at www.wstelescope.com

White paper (v1), 
Mainieri et al, 2024



Galactic Science Cases

Three science themes: 

● Origins of elements
● Origin of the Milky Way system
● Origin of stars and planets

Science in the 2040s: Building upon Gaia+4MOST+WEAVE

HR will allow tracing 
diverse nucleosynthetic 
channels

Not only reaching fainter 
targets, but adding new 
key and precise 
information

In a five years survey
A few millions stars (to AB 17.0), over 
most of the GalaxyM
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The gain at R=40,000
4MOST

Mainieri et al. 2024



A world-wide consortium

• Coordinator: R.  Bacon 
(CRAL-Lyon); 

     Deputy: S. Randich
• 23 research institutes or 

universities spread over 10 
different countries

• ~700 science team 
members from 34 
countries

INAF



Status and plans

• WST complete concept study funded within the Horizon 
Europe programme (HORIZON-INFRA-2024-DEV-01)

• Feb. 1 2025 – Jan. 31 2028
• Science (including a 5 years survey plan), telescope & 

instruments, operations (including plans for data 
management), sustainability, site selection

• Make WST the next ESO project after ELT completion
• If approved, operational in 2040++



Status and plans

• WST complete concept study funded within the Horizon 
Europe programme (HORIZON-INFRA-2024-DEV-01)

• Feb. 1 2025 – Jan. 31 2028
• Science (including a 5 years survey plan), telescope & 

instruments, operations (including plans for data 
management), sustainability, site selection

• Make WST the next ESO project after ELT completion
• ESO Call in Q3 2026
• LoIs
• Full proposal July 1° 2027
• ESO selection Q3 2028



HRMOS
a high resolution multi-object
spectrograph for the ESO VLT
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HRMOS main characteristics

To be proposed at the next call for VLT instrumentation –
operational in mid 2030? 

SNT

Requirement
(goal)

Resolution R=80,000
Multiplex N=50 (80)
Spectral
range

385 – 420 nm
480 – 525 nm 
613 – 675 nm
(total 142 nm)

RV precision 10 m/s (5m/s)

SNR per resolution element (conservative)

1 h exposure, solar-type star star

Credit Josè Schiappacasse



Science Drivers

Credit: Laura Magrini

Seeking the origin of the heaviest elements

Magrini et al (2023), White Paper v1



High resolution (R~80,000) and 
SNR (>200/pix)  is needed for precise A(Th)

SNR



The instrument

• Layout and rays tracing of a 
three-channel solution for HRMOS

• Fiber slicing
• ADC solution being studied
• Calibration system being studied

• New concept
• Heritage of MOONS 

and KMOS
• Optimised for HRMOS

Fibre Positioner
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Next milestone

propose HRMOS at the upcoming
ESO call  for VLT instrumentation

Timeline



PI Board
PI: Sofia Randich
deputy: Andrea Bianco 
(INAF)
UKATC PI: Oscar Gonzalez
IAC PI: Emma Fernandez
IA Porto PI: Sergio Sousa

Consortium and team• INAF
• UK ATC
• Durham University 

(UK)
• IAC (Spain)
• IA (Portugal)

Broader Science Team:
Ø >100 researchers
Ø > 20 institutes



Summary
High resolution multi-object

spectrograph for the VLT - HRMOS

ØESO VLT, 8 m 
Ø“small“ FoV
ØR=80,000
Øthree windows: 390, 520, 690 nm
Ø50-80 fibers
Øhigh stability à RV precision 10 m/s
Øif approved, operational in 2030+

Wide-field spectroscopic telescope - WST

Ø12 m, seeing limited
Ø3.1 deg2

o 2 MOS: R=40,000; R=3-4,000
o 2000 and 30,000 fibers
o Three windows; 370-970 nm

Øparallel gigantic IFS
o 3x3 arcmin2

o R=3,500

ØIf approved, operational in 2040+



WST Special Session (SS7) at the 
EAS meeting in Cork (Ireland)

June 23rd, 2025

HRMOS Special Session (SS44) at 
the EAS meeting in Cork (Ireland)

June 24th, 2025

Get involved in WST and HRMOS and join the teams

www.wstelescope.com 
www.hrmos.eu
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Thank you!


