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Project implementation
- Timeline: 1 March 2021 – 31 August 2024 (3.5 years)
- Total cost ~3.5M EUR, funded under EU’s Horizon 2020 call “Development and long-term sustainability of 

new pan-European research infrastructures”, specific topic “design studies” (proposal submitted = Nov 
2019)

- 5 Partners: University of Oslo (2 departments: astro (ITA) & renewable energy (ITS)), ESO, UKRI, OHB DC (ex-
MTM), University of Hertforshire; 6 deeply interconnected work packages

Work Package leaders of AtLAST

Check the AtLAST website: https://www.atlast.uio.no

AtLAST Grant Agreement 
(275 pages)

Cicone (UiO)
Mroczkowski (ESO)

Klaassen (UKRI)
Zimmerer (OHB)
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AtLAST Design
See Mroczkowski et al. 2024



Environmental Sustainability

• Design includes sustainability from the start.
• Dish will use novel regenerative 

braking technique to reduce power consumption 
(Kiselev et al. 2024).

• In-depth study into sustainable power supply has 
also been conducted demonstrating how the 
telescope can be powered with renewable energy 
(Viole et al. 2023, 2024a, 2024b).

• There is potential for this to be in collaboration 
with the local communities for mutual benefit 
(Valenzuela-Venegas et al. 2024). AtLAST WP5 team members visiting the new 

photovoltaic array of the Cooperativa 
Eléctrica San Pedro de Atacama (CESPA) in 
July 2022



o WP3 is characterizing 2 prospective 
sites (Site I below) around the 
Chajnantor plateau, at 5100 meters 
above sea level.

o The median transmission is better 
than nearly anywhere in the world 
with a telescope, except for a 
modest improvement at Cerro 
Chajnantor (5600 m, FYST/CCAT-p).  

o The use of existing roads and 
infrastructure will also reduce the 
costs and environmental impact of 
the AtLAST observatory.

AtLAST Site Characterization
Carlos De Breuck (ESO), Angel Otarola (ESO), Guillermo Valenzuela (UiO), Juan Pablo Pérez - Beaupuits
(APEX), Carlos A. Durán (APEX), Neil Phillips (ESO), Lars-Åke Nyman (ESO), Matthias Reichert (OHB)
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Science Case Studies
8 case studies submitted to Open Research Europe.
https://open-research-europe.ec.europa.eu/collections/atlast/about
• Surveying the distant Universe, van Kampen et al. 2024 
• Resolving the Hot and Ionized Universe through the Sunyaev-Zeldovich effect, Di Mascolo et al. 2024
• The hidden circumgalactic medium, Lee et al. 2024 
• Gas and dust in nearby galaxies, Liu et al. 2024 
• Our Galaxy, Klaassen et al. 2024 
• Planetary and Cometary Atmospheres, Cordiner et al. 2024  
• Solar and stellar observations, Wedemeyer et al. 2024 
• Probing the Transient and Time-variable Sky, Orlowski-Scherer et al. 2024  

SPIE Proceedings: Booth et al. 2024a 
Science Overview Report: Booth et al. 2024b 

https://open-research-europe.ec.europa.eu/collections/atlast/about
http://arxiv.org/abs/2403.02806%E2%80%8B
https://arxiv.org/abs/2403.00909
https://arxiv.org/abs/2403.00924%E2%80%8B
https://arxiv.org/abs/2403.01202
https://arxiv.org/abs/2403.00917
https://arxiv.org/abs/2403.02258
https://arxiv.org/abs/2403.00920
https://arxiv.org/abs/2404.13133
https://arxiv.org/abs/2405.20140
https://arxiv.org/abs/2407.01413%E2%80%8B


Science Case Studies

From: Science 
Overview Report: 
Booth et al. 2024b

 

https://arxiv.org/abs/2407.01413%E2%80%8B


Requirements – Single-Dish 

• Interferometers lack sensitivity to large-scale structure needed for 
observing extended sources such as Galactic clouds and CGM.

CGM: Cicone et al. 2019



Requirements – 50m Dish 
• Resolution of a few 

arcseconds needed to 
separate sources e.g. to 
resolve 82% of the cosmic 
infrared background at 
350µm (see right) or to 
distinguish Enceladus 
from Saturn.

• The large collecting area 
of a 50m dish also 
naturally provides a 
great sensitivity in a short 
time.

High-z galaxies: van Kampen et al. 2024



Requirements – 1-2 deg² FoV
• From observations of the Sun's 

entire disc to mapping the plane 
of the Milky Way to surveys of 
high-z galaxies, there are a vast 
range of topics where a degree 
scale FoV combined with a large 
collecting area provides the 
mapping speed necessary to 
produce transformational 
results. 

• In addition, a degree scale FoV is 
required to capture degree scale 
structures such as those 
that produce the SZ effect.

Klaassen et al. 2024



Requirements – Wavelength Range
Covering wavelengths from 300µm to 
9mm (950 GHz to 35 GHz) enables:

• Distinguishing thermal and kinetic SZ 
effects

• Distinguishing thermal from free-free 
emission

• Probing different layers of the Sun's 
chromosphere

• Detecting a wide range of chemical 
elements

Comets: Cordiner et al. 2024

SZ effect: Di Mascolo et al. 2024



Requirements – Continuum Camera
• Large format camera to make full use of 

the telescopes large FoV

• Multi-chroic to simultaneously observe 
multiple wavelengths – particularly for 
transient phenomena such as solar flares

• Solar observing capabilities

• Polarisation capabilities

Solar flare: Wedemeyer et al. 2024



Requirements – High resolution spectroscopy
• Resolutions of 0.01km/s needed for 

Galactic plane studies to resolve 
double peak structure of lines. 
Bandwidth of 16-32 GHz enables 
multiple species to be detected 
simultaneously. Large number 
(~1000) of pixels needed to ensure a 
high mapping speed.

• Planetary and cometary 
atmospheres motivate an even larger 
bandwidth of 64GHz due to the wide 
variety of molecular species, 
although for this a resolution of 
0.1km/s is adequate.

Pre-stellar core: Ferrar Asensio et al. 
2022



Requirements – Low resolution spectroscopy
• For large surveys of both nearby and distant galaxies, a resolution of 

~100km/s is adequate. A large FoV to capture large numbers of galaxies 
and a large bandwidth to trace spectral lines across all redshifts are much 
more efficient.

Liu et al. 2024



Telescope operations

• The wide range of science cases set out here prompts the need for a multipurpose 
facility capable of both small and large (from hours to 1000s of hours) observing 
programmes.

• The high sensitivity and large FoV will provide excellent opportunities for transient 
science and motivate the need for a variety of specialised observations including time 
critical, target of opportunity, multi-epoch and co-ordination with other observatories. 
The possibility of discovering new transients with AtLAST motivates the need for 
developing a transient pipeline that can trigger alerts.

• Incorporating AtLAST into a VLBI network also has requirements for co-ordination 
with other observatories as well as the need for specialised backend equipment.



Summary

With AtLAST we can:
• Survey 1000 deg² in continuum to detect >50 million high redshift galaxies, resolving the CIB 

and detecting galaxies as faint at L* out to at least z=5 in 1000 hours.
• Resolve cores in our own galaxy and clumps in nearby galaxies, whilst simultaneously 

detecting the extending interstellar medium and circumgalactic medium to quantify the 
chemistry, disentangle the dynamics, and measure the magnetic fields working together to 
shape the evolution of structures within their larger-scale environments.

• Perform regular monitoring of variables, rapid follow-up of transients and even 
trigger follow-up of serendipitously detected transients in our large FoV.



AtLAST-2
4MEUR/4year EU infrastructure project 
• Started in January 2025
• Kick-off meeting in Cagliari/Sardinia in April 2025
• Expanded consortium from 5 to ~20 partners (three continents: Europe, Africa, Asia)

Goals:
• increase the TRL of several components of the 

  telescope design and renewable energy system
  (through prototyping and testing on APEX and SRT)

• preliminary design review of the telescope
• instrumentation development work
• upgrades of existing software tools for science forecasts
• devising a science reference plan 
• elaboration of innovative and transparent operations concepts
• full life cycle assessment of the AtLAST research infrastructure



AtLAST-2



Thanks!
Follow our updates:

- Updates released through our 
newsletter, website (atlast.uio.no) and 
on social media. We are on bluesky 
@atlastdesign.bsky.social and 
LinkedIn

- EU Horizon Infrastructure  
Development grant 
started in January 2025!!!



Relevance to the German community?

e.g.:
• Involvement in science case development

From Ramasawmy+2022

https://arxiv.org/abs/2207.03914


Relevance to the German community?

e.g.:
• Involvement in science case development
• Telescope design (OHB DC Mainz)
• MPIfR/APEX, Univ. Cologne
• (ESO)

From Ramasawmy+2022

https://arxiv.org/abs/2207.03914
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