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Euclid: a survey machine driven by cosmology
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The Euclid mission

http://www.euclid-ec.org/
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European Space Agency led mission

• Second medium mission in Cosmic 
Visions program

• Dark Energy experiment with great 
auxiliary science opportunities

• 4 years from launch

• 6 year mission

• Incremental public data releases 



Two channels: Visible and NIR

Structure and Thermal 
Model (STM) for NISP and 
VIS delivered and tested



Dual wide-field imagers

VIS           NISP

VIS NISP
Detectors 36 4096×4132 16 2040x2040
Pixel size 0.1” 0.3”
Dispersion - 13.4 A/pixel



A panchromatic survey

VIS Y J H GRISM
Wide 24.5 24 24 24 2x10-16 erg/s/cm2

Deep 26.5 26 26 26 2x10-17 erg/s/cm2

VIS NISP NISP grism

* NISP simulation does not include cosmic rays



Euclid reference surveys

VIS           NISP

Wide 15000 deg2

Deep 40 deg2

• EDF-N (NEP)
• EDF-S (SEP)
• EDF-Fornax (CDF-S)

Mission scientist:
Roberto Scaramella



Euclid galaxy clustering predictions

From BAO

From RSD



But that’s not all …

The primary cosmology probes drive the design of the 
survey, but the resulting data set enables an enormous 
amount of legacy science, which cannot be done 
otherwise: 

Euclid will image 15,000 deg2 in YJHAB=24, which would 
take 680 years to complete with VISTA. 

The deep survey of 40 deg2 down to YJHAB=26 would 
take 72 years with VISTA. 



But that’s not all …

Euclid images of z~1 galaxies will have the same resolution as SDSS 
images at z~0.05 and will be at least 3 magnitudes deeper. 



What’s happening at the moment …

We are making a new detailed study of the performance of 
Euclid, resulting in an update of the Mission Performance 
Document

Part of this is a formal exercise called SPV (Science 
Performance Verification), and will be used to test many things 
within Euclid (sample selection, masks, analysis software, 
redshifting, …) and survey optimisation

Part of this is a major forecasting push

Am
endola

et al. 2016; arXiv:1606.00180



What’s happening at the moment …

Science analysis infrastructure being put in place:
• Publication policy and portal
• Project policy and portal
• External collaborator policy

Calibration plan development
• Revised calibration plan being developed
• Some big questions left
• A lot of time dedicated to calibration

Survey design
• Have baseline, but some big questions left
• The last few thousand deg2 are tough for the full survey

Data reduction pipeline
• Ongoing development and implementation of algorithms



Euclid & Canada

To date the Euclid Consortium (EC) includes members from 14 
European countries with additional contributions from the US 
and Canada. In total, over 1200 scientists are registered in the 
EC, which makes it the largest astronomy consortium to date. 

Of which 25 are Canadian astronomers (Michael Balogh, Dick Bond, Jo 
Bovy, Raymond Carlberg, Scott Chapman, Patrick Cote, Nicolas Cowan, Sebastien 
Fabbro, Laura Ferrarese, Stephen Gwyn, Renee Hlozek, Mike Hudson, JJ Kavelaars, 
Dustin Lang, Alan McConnachie, Adam Muzzin, Laura Parker, Will Percival, Marcin 
Sawicki, David Schade, Douglas Scott, Kendrick Smith, Kristine Spekkens, James Taylor, 
Chris Willott) Most “bought” in through offering CFIS data access. 

I am one of four science coordinators for Euclid, and also co-lead 
the galaxy clustering working group.

Ray Carlberg is the Canadian representative on the Euclid 
Consortium Board.



How does Euclid grow in Canada?

1. students and PDFs associated with approved members
2. resignations, which will open up seats (this is likely to happen 

over the decade as careers evolve).
3. new contributions that Euclid accepts as mission critical
4. movement of people to Canada under Euclid policies (!)
5. negotiation. There is a fair amount of goodwill in Euclid for the 

relatively strong contributions from a small group.

Slots in Euclid are valuable!

1. Need support – travel, HQP researchers
2. Need dedication!



How does Euclid grow in Canada?

For more information visit the consortium website at: 
http://www.euclid-ec.org/ 

Euclid Definition Study Report, Laureijs et al. 2011, 
arXiv:1110.3193

Watch the archive: New Euclid overview + forecasting paper 
coming soon ...


