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1st EU project: H2020 AtLAST 
design study (2021-24)

• >32 refereed papers in fields of 
Astrophysics (theoretical, 
experimental), Renewable Energy, 
and Statistics (machine learning):
• 8 science case papers in Open 

Research Europe collection
• Telescope design: Mroczkowski 

et al. (2025, A&A)
• 8 conference papers (SPIE, URSI) 

covering optical design, 
instrumentation, etc.

• 9 AtLAST memos 
• 1 book chapter in "Energy justice in 

Latin America”
• 4 PhD + 8 Master theses
• 43 person years (FTE)
• 76 team members by 2024
All public outputs on AtLAST website: 
Publications, Memo series

New Horizon Europe AtLAST2 project (2025-28)

Link to CORDIS webpage

• Larger than H2020 design study in team 
size and scope, many new partners 
including INAF (OA Cagliari)

• As of today, 150 AtLAST2 team 
members (not including all science 
contributors) → Possible to join through 
non-disclosure agreements (NDAs)

https://www.atlast.uio.no/publications/
https://open-research-europe.ec.europa.eu/collections/atlast/about
https://open-research-europe.ec.europa.eu/collections/atlast/about
https://ui.adsabs.harvard.edu/abs/2025A%26A...694A.142M/abstract
https://ui.adsabs.harvard.edu/abs/2025A%26A...694A.142M/abstract
https://www.atlast.uio.no/memo-series/
https://www.atlast.uio.no/memo-series/
https://www.atlast.uio.no/memo-series/
https://www.atlast.uio.no/memo-series/
https://www.atlast.uio.no/publications/
https://www.atlast.uio.no/memo-series/
https://cordis.europa.eu/project/id/101188037
https://cordis.europa.eu/project/id/101188037


1) AtLAST’s 
renewable energy 
system/ 
sustainability 
study and 2) 
synergies with 
SRT are of 
particular 
interest for INAF



Image credit: ESA/Euclid/Euclid Consortium/NASA, CEA Paris-Saclay (2024)

Optical/near-infrared observations: biased and incomplete view of the Universe
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About 50% of the radiation 
from galaxies is observable 
at (sub-)mm wavelengths 

APEX ATLASGAL survey at λ = 0.87mm (Csengeri et al.)

ESO/VISTA VVV survey at λ  ~ 1.5-2 µm (Minniti et al.)

The Milky WayRegions that are rich 
in gas and dust, 
especially if cold and 
dense, are invisible in 
UV/optical/IR light

The same dust and 
gas that absorb 
optical/IR light shine 
in the (sub-)mm



Earth's atmosphere from the ISS / Credit: NASA
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Water and other molecules in the 
troposphere absorb (sub-)mm light

Astronomical observations are only 
possible from high, extremely dry 
sites, especially at high frequencies 
> 300 GHz (λ < 1 mm)



The Chajnantor Plateau in the Chilean Atacama desert

Credit: AtLAST team (P. Gallardo)

• ~ 5050 meters above sea level
• Extremely dry site: sub-mm observations possible all year long
• Hosts the best sub-mm observatories in the world: ALMA, APEX, ASTE, and, in a 

few years, CCAT 



ALMA's detailed view: exceptionally high angular resolution

The galaxy NGC4321
PHANGS-ALMA survey, B. Saxton

Red giant star R Sculptoris
M. Maercker et al.

HL Tauri protoplanetary disk
Credit: ALMA (ESO/NAOJ/NRAO)



Bmax

ALMA is great at resolving small details but cannot 
capture large scales nor efficiently map nearby galaxies

ALMA is sensitive to a range of 
scales between Δϑmin ~ λ / Bmax and  
Δϑmax ~ λ / Bmin within an area of the 
sky that is Δϑfield of view ~ λ / D

At λ = 870 µm (345 GHz), in the 
intermediate C-5 array 
configuration (Bmin=15m, 
Bmax=1.4km):
Δϑmin ~ 0.16"
Δϑmax~ 1.94"
Δϑfield of view ~ 18" (5.5 pc)Bmin

D

Herschel 100µm map of 
the Small Magellanic 
Cloud (SMC) (Meixner+13)

ALMA field of view

ALMA min and 
max scales

→ impossible for ALMA to observe 
nearby galaxies such as the SMC 
which are the local benchmarks to 
test our theoretical models



Why AtLAST? Filling the gap(s)
1. Gap in angular scales from ALMA (< 1 '') to current single-dish sub-mm 
telescopes APEX, CCAT etc (several 10" up to ~ arcmin)
2. Gap in sensitivity: large aperture needed to discover/detect faint sources 

3. Gap in sub-mm capabilities: existing large aperture (D ≳ 30m) single dishes 
(IRAM30m, LMT) cannot observe λ <1mm due to their site and/or design
4. Gap in mapping speed: wide-field telescopes such as CCAT and SO have small 
apertures: lower angular resolution (~arcmin) and sensitivity
5. Synergy with ALMA: AtLAST can improve ALMA's outputs by (i) providing new 
targets (ii) single-dish/interferometric data combination (iii) participating in long-
baseline interferometric campaigns (e.g. Event Horizon Telescope)

IRAM 30m (Spain)

LMT 50m (Mexico)

APEX 12m (Chile) CCAT 6m (Chile) LMT 50m (Mexico)

ALMA (Chile)

AtLAST here!
- discover faint sources
- high-res, multi-λ surveys
- deep maps
- time-domain/transients
- Improved EHT/VLBI

λ <1mm

detailed follow-ups

SRT 64m (Italy)



What is 
AtLAST?

1. A next-generation single-dish 
astronomical observatory with a 50-meter 
diameter and a wide field of view (1-2 deg)
→ requires a UNIQUE, cutting edge design



Unique combination of 
sensitivity, resolution, and 
mapping speed 

Continuum sensitivity ~ 
ALMA/WSU but with up to 
105 x mapping speed once 
focal plane fully populated

Unprecedented cabin 
space: serves broad and 
diverse poll of users for 
decades 

Mroczkowski+2025 A&A
Reichert+2024 SPIE
Mroczkowski+2023 URSI

→ energy recovery system 
(recovers ~85% of 1.7MW 
peak drive power) goes 
beyond initial requirements
Kiselev+2024 SPIE

M1 (D=50m)

M2

M3 (flat, 
8x6m)

Elevation Axis

Four 1-deg FoV 
instrument envelopes, 
co-rotating in elevation 

(in the wheel)

M1

M2 (D=12m)
M1=Primary mirror 
M2=Secondary mirror 
M3=Tertiary mirror

Ritchey Crétien optical design 
Hills 2021 (AtLAST memo#1)
Gallardo+2024 SPIE
Puddu+2024 SPIE

Elevation structure 
(wheel of rocking 
chair design)

Azimuth 
structure

Two on-axis 2-deg FoV 
instrument envelopes 

(non-rotating, on 
Nasmyth platforms)

Telescope Design

surface 
accuracy 
down to 
20µm RMS



What is 
AtLAST?

1. A next-generation single-dish 
astronomical observatory with a 50-meter 
diameter and a wide field of view (1-2 deg)
→ requires a UNIQUE, cutting edge design

2. Capable of observing the full sub-mm 
wavelength range: 10mm to 350µm
→ requires a HIGH and DRY SITE
→ requires a HIGH surface accuracy (20µm) 

→ complex technology
 → a site with low wind 



Planned demonstration of 
key technologies on SRT

OHB Digital Connect team

WP3+WP2 of AtLAST2 will deliver AtLAST design matured 
to preliminary-design review level, with crucial 
technologies at TRL= 4-5

A. Technology demonstration: 
1) Elevation axis systems 
2) Energy recovery system (+ testing on SRT and APEX) 
3) Elaboration on metrology possibilities (for pointing and 

refining M1 surface accuracy) + tests on SRT

B. Design consolidation: Conceptual design review 
(ongoing), and preliminary design review in 2028. Led by 
Jason Spyromilio at ESO (telescope scientist for ELT)

C. First light instrumentation concepts: detailed 
planning for optics, detectors, amplifiers, and 
associated cost models, with performance 
specifications covering frequencies, bandwidths, and 
spectral resolutions tailored to meet science 
forecasting needs. → Led by Tony Mroczkowski (ESO), in 
collaboration with >20 instrumentation teams around 
the world (inc. Sapienza/MISTRAL team)

A. Attoli (INAF) showcasing SRT metrologySergio Poppi, INAF & SRT

+ INAF / SRT,
+ MPIfR /APEX
+ ESO
+ CSIC ICE
+ 20 institutes 



What is 
AtLAST?

1. A next-generation single-dish 
astronomical observatory with a 50-meter 
diameter and a wide field of view (1-2 deg)
→ requires a UNIQUE, cutting edge design

2. Capable of observing the full sub-mm 
wavelength range: 10mm to 350µm
→ requires a HIGH and DRY SITE
→ requires a HIGH surface accuracy (20µm) 

→ complex technology
 → a site with low wind 

3. Environmentally sustainable
→ tailored renewable energy system

Viole et al. (2023, 2024a, 2024b); Valenzuela-Venegas et al. (2024)

Sabrina Sartori’s team at the 
University of Oslo + Swiss 
company GRZ Technologies + 
MPIfR/APEX team

https://www.sciencedirect.com/science/article/pii/S0360544223019643?via%3Dihub
https://link.springer.com/article/10.1007/s11367-024-02288-9
https://www.sciencedirect.com/science/article/pii/S0306261924007177?via%3Dihub
https://www.nature.com/articles/s41893-024-01442-3
https://www.nature.com/articles/s41893-024-01442-3
https://www.nature.com/articles/s41893-024-01442-3


Energy and Sustainability

• Priorities: 1) minimizing carbon emissions, 2) reducing 
overall power system costs, and 3) fostering good relations 
with local communities for equitable use of resources

• High power demand of facility (~1.3MW, peaks 3MW) but 
located on one of most solar-irradiated sites on Earth

• AtLAST needs highly reliable power 24/7: must mitigate 
for high shares of intermittent renewable energy sources 

• An off-grid energy system using solar panels during the 
day, hybrid storage (green hydrogen and batteries) at 
night, and a <10% backup diesel gives the best trade-off:
• the most economical energy in 2030 (116 $/MWh 

levelised cost of electricity)
• reduction of CO2 emissions by 95% compared to 

100% diesel
• a reduced mineral resource depletion and water 

use comparable to 100% renewables scenario

- Viole, Valenzuela-Venegas+23, Energy
- Viole+24a, Int J Life Cycle Asses
- Viole+24b, Applied Energy
- Valenzuela-Venegas+24, Nat. Sustain
- Valenzuela+24 AtLAST Memo#8
- Velasco Herrejon+25 chapter in 
"Energy justice in Latin America" book



What is 
AtLAST?

1. A next-generation single-dish 
astronomical observatory with a 50-meter 
diameter and a wide field of view (1-2 deg)
→ requires a UNIQUE, cutting edge design

2. Capable of observing the full sub-mm 
wavelength range: 10mm to 350µm
→ requires a HIGH and DRY SITE
→ requires a HIGH surface accuracy (20µm) 

→ complex technology
 → a site with low wind 

3. Environmentally sustainable
→ tailored renewable energy system

4. Serving a wide community of users for 
>50 years (long-term sustainability) 

Two BIG ones 
(4.7m x 6m, 
30 tons each)

AtLAST can house 6 instruments:
- fast switching, allows multiple science
- upgradable exploiting new 
technological advances in coming 
decades

Four big ones
(2.6m x 6m, 
10 tons each)

Mroczkowski et al. (2025, A&A), Reichert et al. (2024, SPIE), AtLAST memos #3, #4 

https://ui.adsabs.harvard.edu/abs/2025A%26A...694A.142M/abstract
https://ui.adsabs.harvard.edu/abs/2024SPIE13094E..1UR/abstract
https://www.atlast.uio.no/memo-series/
https://www.atlast.uio.no/memo-series/


What is 
AtLAST?

1. A next-generation single-dish 
astronomical observatory with a 50-meter 
diameter and a wide field of view (1-2 deg)
→ requires a UNIQUE, cutting edge design

2. Capable of observing the full sub-mm 
wavelength range: 10mm to 350µm
→ requires a HIGH and DRY SITE
→ requires a HIGH surface accuracy (20µm) 

→ complex technology
 → a site with low wind

3. Environmentally sustainable
→ tailored renewable energy system

4. Serving a wide community of users for 
>50 years (long-term sustainability) 

Global scope of AtLAST: distribution of partners and collaborators in 2024

To be updated with new collaborators!



What is 
AtLAST?

1. A next-generation single-dish 
astronomical observatory with a 50-meter 
diameter and a wide field of view (1-2 deg)
→ requires a UNIQUE, cutting edge design

2. Capable of observing the full sub-mm 
wavelength range: 10mm to 350µm
→ requires a HIGH and DRY SITE
→ requires a HIGH surface accuracy (20µm) 

→ complex technology
 → a site with low wind

3. Environmentally sustainable
→ tailored renewable energy system

4. Serving a wide community of users for 
>50 years (long-term sustainability) See AtLAST Memos #6 and #7 

AtLAST operations plan 
Science users at the core, to maximise science output

https://www.atlast.uio.no/memo-series/


Environmental, societal,+ considerations
AtLAST as a model for rationalizing astronomy infrastructures: 

• Merger of Japanese (LST) and European-led efforts → 1 unique facility
• Science drivers, telescope & instrumentation specs, operation plan, renewable 

energy system: all look at a >50 years lifespan of the facility
• Use of APEX and SRT as pathfinders, pushing further upgrades and extending 

their lifetime thanks to implementation of new AtLAST technologies
• Operations plan and budget plan envisage sharing of infrastructure and 

knowhow with nearby observatories (ALMA, APEX, ASTE, etc)
• Opportunities for strong synergies and cooperation with other observatories: 

sharing infrastructure (roads, cables, buildings), sharing renewable energy (also 
with San Pedro and local stakeholders), new idea: sharing instrumentation lab?

This project has received funding from the European Union's Horizon Europe research and innovation programme under grant agreement No. 
101188037 (AtLAST2). Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union 
or European Research Executive Agency. Neither the European Union nor the European Research Executive Agency can be held responsible for them
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