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Euclid surveys
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Euclid surveys
Wide Survey: 
14,000 deg2 
VIS: 24.5 mag (10σ) 
Y/J/H: 24.0 mag (5σ) 

Deep Survey:  
53 deg2 
VIS: 26.5 mag (10σ) 
Y/J/H: 26.0 mag (5σ) 

 Auxiliary fields
NIR self-calibration field
Photo-z calibration field

(Mellier et al 2024)
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Euclid Deep Fields

(Mellier et al 2024)

- Deep Fields take up 12% of the total survey time 
- Visits at regular intervals during the mission with different observation angles
- Two magnitudes deeper than the Wide Survey maximum overlap with one of the deep fields surveyed by NASA's Spitzer Space Telescope

Overlap with Spitzer deep fields

SelfCal field

Includes Chandra Deep Field South
 Important spatial and temporal overlap with

Vera Rubin LSST (including partial ComCam)
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Why do transient search with Euclid?

Euclid optical and NIR survey 
is a unique opportunity for a transient search 

• simultaneous transient detections (and follow-up) with VIS and NIR images

• high resolution and deep limiting magnitude of optical images

• simultaneous analysis of photometric and spectroscopic data

• photometric redshifts of host galaxies

• high-redshift transients
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Why do transient search with Euclid?

Science cases

• Supernova Ia cosmology with NIR data & high-redshift

• Supernova rates in dusty environments and at high-redshift

• Very high-z and/or long-lasting transients (e.g. SLSNe, PISNe)

• Nearby Universe: progenitor studies & intrinsically-faint red transients (LRNe, ILRT) 

• Lensed Supernovae

• Host galaxies of distant transients & GW events (bright/dark sirens)
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SNT-WG activities


Several standard projects/activites going-on

• Host galaxy studies

• SLSNe & PISNe at high redshifts

• Lensed transients

• SN Ia cosmology with LSST and LS4

• Dust obscured transients

• Photometric classification

• SN statistics and rates


• Synergies with other transient surveys

• Progenitor studies
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Photometric studies of known transients with Q1 


161 known transients in Q1 images 

(Duffy et al 2025)

Early NIR detections Late optical detections

Orphans host galaxies

Similar project for DR1
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KP: Euclid transient search in the Self-Cal field 


SelfCal field

(Cappellaro et al in prep)

Aims                                                                                                                                                                                                                                                                                                                                                                                                                                                          


Demonstration of Euclid capabilities to detect transients on 
both NISP and VIS images   


Optimization of Difference Image Analysis tools for Euclid 


Development of a transient database tools for cross matching 
catalogues, classifying transients…


Requirement


Early access to raw data


Fast data reduction and analysis


DR1: 30 total visits for transient search (up to May 2025)

~3 deg2  field with multi-epoch observations 


9 epochs during PV phase 


1 epoch per month during nominal mission    

DR1-KP-SNT-1
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KP: Euclid transient search in the Self-Cal field 


Transient Pipeline
working on Datalab
(EC-Spritz)

Work on LE1 data

astrometrically &
photometrically
calibrated stacked
frames

(Cappellaro et al in prep) DR1-KP-SNT-1
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KP: Euclid transient search in the Self-Cal field 

Transient detection examples
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KP: Euclid transient search in the Self-Cal field 

(Cappellaro et al in prep)

Multi-epoch 
Image analysis

Detailed optical
light curves

Faint
magnitude limits

DR1-KP-SNT-1
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KP: Euclid transient search in the Self-Cal field 

(Cappellaro et al in prep) Combined optical-NIR & Image analysis

forced PSF photometry at the position of the selected 
candidates images

final selection based on the inspection of the light curves 

Building a precious dataset for further studies (on-going)
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KP: Euclid transient search in the Self-Cal field 

(Cappellaro et al in prep)

First results

2.5 years => ~2300 candidates
IE ~ 28 mag

Type-Ia SNe up to z ~ 1.5

In agreement with
simulations performed

pre-launch

Simulations Observations
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KP: Euclid transient search in the Self-Cal field 

(Petrecca et al in prep)

Host galaxy association - The Directional Light Radius (DLR) method
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KP: Euclid transient search in the Self-Cal field 

(Petrecca et al in prep) DLR examples on Euclid data
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KP: Euclid transient search in the Self-Cal field 

(Petrecca et al in prep) DLR examples on Euclid data
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KP: Euclid transient search 

in the Self-Cal field 

Photometric classification
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KP: Euclid transient search in the Self-Cal field 

(Izzo et al in prep)

Spectroscopic follow-up
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Towards DR1: Standard Projects

Gravitationally lensed transients

https://euclid-projects.org/projects/280/overview/ 
https://euclid.roe.ac.uk/projects/769/wiki 

Important astrophysical and cosmological probes
- measure distances and H0 through SL time delays 
[Refsdal 1964]

- constrain progenitors of SN

- study high-z SN through lensing magnification

- and more! 

Project common to SL-SWG & 
SNT-SWG


Leads: Sherry Suyu, Charling Tao 

● Since August 2025, a joint LSST-Euclid project with common 
slack channel  biweekly zoom meetings -  Face to Face 
meeting in Garching end August 2025


● Euclid-LSST MoU on lensed transients finalizing, approval 
pending but needed before sharing data 


● Lensed Transients project preparing for


○ Discovery


○ Follow-up (> 10 submitted in September to November)


○ Analysis


• Use SkyPortal on NERSC SPIN (and Lasair broker as a 
backup), with Euclid watchlists of lensed systems, fed by 
alerts from LSST FastDB for transient alerts, ZTF, LS4, etc…

[Goobar et al. 2017]

-[e.g., Suyu et al. 2024; Liao et al. 2022; Oguri 2019]

https://euclid-projects.org/projects/280/overview/
https://euclid.roe.ac.uk/projects/769/wiki
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Towards DR1: Standard Projects

Host galaxies

Study of host galaxies across different transient types

Main interest for DR1:
• SNIa

• SLSN

• GRBs

• FRBs

• FXTs

• …

Synergies with several WGs


Leads: Kerry Paterson & Isobel 
Hook 



HEACOSS meeting - Yerevan - June 16, 2026 23

Towards DR1: Standard Projects

Host galaxies

Interest on galaxy properties and implications on transients

Synergies with several WGs


Leads: Kerry Paterson & Isobel 
Hook 

Galaxies:
• Global properties

• Local properties to transients location

• Search for underlying faint hosts or globular clusters

• Comparing Euclid parameters with non-parametric SFH


studies for higher resolution details on parameters

• Rerunning parameters with additional external data 


such as spec z 
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After DR1: Rubin-Euclid and more


Transient science can be enabled by coupling Rubin-LSST and Euclid survey

- SN rate evolution as a function of redshift, 
galaxy mass, SFR
- SN Ia cosmology in the NIR range
- Nuclear Transients 
- Gravitationally lensed transients
- High redshift long-lasting transients                                                                            

(SLSNe, PISNe…)
- Dust extinction bias for transient search 

In agreement with

Complementing low- and medium- z transient Universe
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After DR1: Rubin-Euclid and more


Pave the way for simultaneous Rubin-Euclid observations - DR2 and DR3 
2 main projects

Euclid-Rubin joint light curves and cutouts                       Euclid-Rubin simultaneous transient search                       

exploiting the spatial overlap of the two wide surveys                           exploiting the temporal overlap on deep fields         

~9400 deg2                                                                                             for several seasons ~30 deg2    
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After DR1: Roman-Euclid synergy
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After DR1: Roman-Euclid synergy

• Comparable sensitivity 


• Complementary wavelength range




HEACOSS meeting - Yerevan - June 16, 2026 32

After DR1: Roman-Euclid synergy

• A unique opportunity for time-domain astrophysics
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Conclusions
Euclid is highly valuable for time-domain science
• high sensitivity and angular resolution of VIS 
• simultaneous VIS+NIR imaging capability

Several science cases and standard projects 
• on both Wide and Deep Survey data 
• sharing tools, methodologies, and collaborations across SWGs

DR1 Key project: a transient search on SELF CAL images
• pipeline for Le1 data reduction, difference image analysis and database                  
• ~2000 SN candidates up to z ~1.5  for new measurements of rates!   

Critical synergies with Rubin and Roman surveys
• The coordinated monitoring with the Vera C. Rubin Observatory and the Nancy G. Roman Space 

Telescope represents a major opportunity for transient science.                              

Joint efforts will be essential to fully exploit these synergies!
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Thank you for the attention


https://euclid.roe.ac.uk/projects/stswg



SWG leads meeting - November 7th, 2025 35



HEACOSS meeting - Yerevan - June 16, 2026 36



HEACOSS meeting - Yerevan - June 16, 2026 37



HEACOSS meeting - Yerevan - June 16, 2026 38



HEACOSS meeting - Yerevan - June 16, 2026 39

Details on DLR
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Details on DLR
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Towards DR1: Rubin-Euclid and more

(Petrecca et al in prep)

Photometric follow-up

Wide-field camera (1 square degree FoV)

Excellent image quality and depth 

Same pixel scale of LSST (0.2 arcseconds)

Very similar photometric system of LSST

Location (Cerro Paranal) close to LSST (Cerro Pachón)

Great experience with transient surveys (SUDARE)
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Towards DR1: Rubin-Euclid and more

(Petrecca et al in prep)

Photometric follow-up
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Towards DR1: Rubin-Euclid and more

(Petrecca et al in prep)

First results - candidates
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Photometric classification

Template construction on-going


Host galaxy from DLR code   


Need more spectra (currently 6)


Improving NISP implementation


Testing ID of fast-evolving transients


Implementing a GP-based fit methodology

Current status
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Secure flask-based internal database (by E. Cappellaro)

Transient Database - working environment
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Direct data vetting

Dynamic environment

Additional information useful
for photom. Classification, rates
Studies, etc.

Transient Database - working environment





