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And the next 15 years will widen the gap
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Fundamental questions will remain

• How did the first galaxies form their stars?


• How do the physical conditions of star formation change over cosmic time 
& spatial scales?


• How do super-massive black holes form and grow?


• How do protoplanetary disks form the observed wide range of planetary 
systems?

For example:

Answering these questions requires a high-resolution view of the cold universe



European effort towards an ALMA2040 vision

www.euroalma2040.com

http://www.euroalma2040.com


~ 450 members, so far mostly from Europe
ALMA2040 science working groups

 High-redshift Universe 
Leads: Tom Bakx (Chalmers) & Francesca Rizzo (U. Groningen) 

 Active Galactic Nuclei 
Leads: Roberto Decarli (INAF Bologna) & Miguel Pereira 
Santella (IFF-CSIC) 

 Cosmology & Fundamental Physics 
Leads: Violette Impellizeri (ASTRON) & Hannah Stacey (ESO) 

 Local Universe 
Leads: Jan Forbrich (U. Hertfordshire) & Miguel Querejeta 
(OAN) 

 Interstellar Medium & Star Formation 
Leads: Maite Beltran (INAF-Firenze) & Jes Jørgensen 
(Copenhagen) 

 Planet Formation 
Leads: Luca Matrà (Trinity College) & Catherine Walsh (U. 
Leeds) 

 Sun & Stars 
Leads: Wouter Vlemmings/Theo Khouri (Chalmers) & Sven 
Wedemeyer (U. Oslo) 

 Transients & Time-Domain Astronomy 
Leads: Kuo Liu (MPIfR) & Karri Koljonen (NTNU) 

 Solar System Bodies & Exoplanets 
Leads: Arianna Piccialli (BIRA-IASB) & Miriam Rengel (MPS)

Coordinators: 
Stefano Facchini, Jacqueline Hodge, Eva Schinnerer



• Identify primary science drivers 

• based on 70+ science pitches received in March/April 2025 

• developed further within the 9 science working groups  

• and discussed at 3.5-day workshop in May 2025 

• Evaluate technical specifications, refine  

• Prepare 3-page White Papers for ESO’s call (deadline: 2025 Dec 15) 

• refine key science goals at 3.5 day workshop in November 2025
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ALMA2040 Key Science Drivers

the next-generation 
(sub-)millimeter 
interferometer

The life cycle 
of planetary 
systems & 

stars

The formation 
and evolution 
of structure

Evolution of 
the cosmic 

baryon cycle

Physics of  
the extreme 

universe

Including the 
formation of rocky 
planets down to 

~AU scales

Including 
primordial galaxies 

and black holes 
out to z~20

Including dust & 
the development 

of chemical 
complexity that 

leads to life

Including resolving 
(BH) jet engines in 
space, time, and 

polarization

﹥5-10× line sensitivity 

﹥3-5× angular resolution

Simultaneous multi-band observing 
On-the-fly calibration

Foreseen capabilities:

Learn more / join the effort:

euroalma2040.com

http://euroalma2040.com
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Towards an ALMA2040 vision



• Define science & systems requirements by Q1 2026 

• Define array configuration (homogeneous, hybrid), sensitivity, frequency needs 

• Explore technical options (antennas, receivers, front/backend, correlator, data, 
operations, …) by spring 2026 (invited to join RADIONET as guest instrument) 

• Lorentz center workshop 18-19 March 2026 to draft first base concept 

• Global call for scientific and technical ‘ALMA2040 White Papers’  

• Call expected ~beginning of Q2 2026; Due ~summer 2026 

• Full design concept by Fall 2026 

• Submit letter of intent to ESO’s Expanding Horizon call (2026 Dec 1)

Towards an ALMA2040 vision
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• Prepare required document for proposal idea (January to May 2027) 

• Submit idea proposal to ESO’s Expanding Horizon call (2027 June 1)

next.eso.org

Towards an ALMA2040 vision

http://www.euroalma2040.com
http://next.eso.org
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If you want an ALMA-like facility in 2040+, please get involved,  
submit/contribute to White Papers, & engage your communities!

http://euroalma2040.com

