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Euclid

• ESA (European Space Agency) satellite 
mission

• Launched in July 2023

• Goal: solve the mystery of dark energy,  
why is the expansion of the universe 
accelerating.

• Two probes:

• Galaxy survey

• Gravitational lensing  

• Together these two probes will map  the 
large-scale structure and the expansion 
history of the universe.

• The unique strength of Euclid is the 
combination of these to probes



Why study 
galaxy 
surveys

• Galaxy surveys reveal how galaxies are distributed on cosmic scales.

These structures reflect the initial density fluctuations in the early 

universe.

• By measuring how galaxy clustering changes with redshift, 

we get information about the growth history of cosmic 

structures

• This depends on the amount of matter, and the influence of 

dark energy.

• Features like Baryon Acoustic Oscillations (BAO) scale 

act as a standard ruler to measure cosmic distances.

• Track the expansion history of the universe, insight into the 

nature of dark energy.



Why study 
gravitational 
lensing?

• Amount of deflection only depends on the strength of the 

gravitational field, regardless of what is sourcing it (visible or 

dark matter)

• Powerful tool to map the structure of the gravitational field       

–> dark matter

• Observations of sources at different distances –> 3D mapping

• Dark energy is homogeneous –> causes no lensing, however 

affects the expansion law of the universe and affects 

observations that way

• Gravitational lensing tests Einstein’s theory of general relativity 

at large scales



• Euclid carries two instruments:

• VIS (optical imaging)

• NISP (Infrared imaging and spectrograph)

• VIS will take pictures of 3000 million 

galaxies (up to z=2) and measure their 

distortion due to gravitational lensing

–> 3D mapping of the gravitational field.

• NISP spectrograph is used for a galaxy 

survey: It will measure the exact locations 

of tens of millions of galaxies 

–> 3D map of the large-scale structure of 

the universe.

• Infrared images from NISP are needed to 

interpret the VIS measurements.Euclid instruments 

A combined image of VIS and NISP images



Launch and first steps

• Launched on July 1st 2023 from Florida (Kennedy Space

Center, Cape Canaveral) 

• Falcon 9 of SpaceX

• Early issues:

• Fine pointing wrong (software issue, fixed)

• Straylight from the Sun (survey strategy redesigned)

• Ice accumulating on the detectors (two de-icing periods)

• Since June 2024 the instruments have been working flawlessly

• Collecting of scientific data began in Feb 2024



Early Release observations were published in 

May 2024.

VIS  image of Messier 78



SDC-FI
• SDC-FI: Euclid Science Data Center 

Finland

• One of the 9 Euclid data processing 

centers

• All 9 SDCs have the same software and 

are able to run the same processing 

steps.

• SDC-FI operates as part of CDC-FI, 

Cosmology Data Center Finland, 

shared resources with LISA 

• Hosted by CSC in Kajaani, operated 

from Helsinki

• Will process 5% of Euclid data



Data release 
timeline

1. July 2023 Launch

Nov 2024 First images of astronomical objects 
published

Feb 2024 Survey begins

May 2024 Second set of Early Release Observations 
(ERO).

19. March 2025 Q1, First Quick Release

Feb 2024 – May 
2025

Collecting data for DR1

Oct 2026 DR1, First Data Release,  first cosmological 
results

June 2028 DR2

June 2031 DR3



QR1, First Quick Release

• Publication date: March 19th 2025

• Scientific results, not just images

• Selected data products from selected data areas:

Single visits over the Euclid Deep Fields (EDFs):
• 20 deg2 of the EDF North,  10 deg2 of EDF Fornax, and 

23 deg2 of the EDF South. 

• The deep fields will be visited multiple times during the 
mission.  



QR1, First Quick Release

• Purpose: demonstrate the data to be expected in DR1,  give the non-

Euclid community the chance to sharpen their tools for the actual DR1

• No cosmology yet, astronomical observations

• “The Q products are suitable for most purposes in astronomy except 

for the core cosmology objectives of Euclid.”

• Over 40 scientific publications

• Follow the ESA channels!



Image from Euclid VIS:

Close-up of the Einstein ring 
around galaxy NGC 6505
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