
EUCLID France        A. Ealet           03/12/12 

Euclid!
Consortium!

 
 

 

EUCLID 
scientific specifications and 

performances 
 

A.Ealet 
CPPM 

The presented document is Proprietary information of the Euclid Consortium. This document shall be used and disclosed by the receiving Party and its related entities (e.g. 
contractors and subcontractors) only for the purposes of fulfilling the receiving Party's responsibilities under the Euclid Project and that identified and marked technical data shall 

not be disclosed or retransferred to any other entity without prior written permission of the document preparer.  



EUCLID France        A. Ealet           03/12/12 

Euclid!
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•  Scientific objectives 

•  Scientific requirements 

•  Performance verification status 

•  The next steps 
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These numbers have a meaning only if we can control the systematic errors 
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Weak lensing 

Shear VIS imaging 

Photo z NIR 
photometry  

Clustering 
Spectro 
Redshift  

NIR 
spectroscopy 

 Level 3  Level 1  Level 2  Level 0 
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Euclid!
Consortium!Context for performance validation 

•  From scientific to instrument /survey/processing requirements and performance 
validation (verification of requirements) 

 

Scientific requirements 
are in ScIrD  
 
Flow down through 
ESA documents at 
system level 
 
 
Go back for a full loop 
through simulation 
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Phase A : instrument simulation + survey simulation 

Performance review  January 2012 : 
 

-Use simulator and instrument models  
-Implementation of an observational strategy 
-Study main instrumental systematical effects through  simulation with  
complete image pixel simulation + observational strategy  
-No calibration and/or data processing verification 
 

Conclusion 
 

Almost all requirements was fulfilled 
No margin in survey coverage and instrument 
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Consortium!Next step in VIS… where  to go… 
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The full chain including a pixel level image simulator and a prototype of redshift extraction 
 has been used for verification of the completness and purity of the final sample 
 
This has shown that the current strategy meet the requirements but very low margins  
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–  Consolidate instrument model (PSF, detector effects) 
–  Consolidate procedures 

•   Add the calibration and reduction procedure steps of dispersed 
images 

•  Cross calibration of direct-dispersed images 
•  Improve de-contamination performance 

–  Evaluation of the selection function  
•  Mask simulation and evaluation (star density, cosmic ray 

impact, detector degradation) 
-  Deep field analysis for control of purity/completness 
 
All these studies need a new  catalog:  

•   statistic of 1 deg2 ‘cosmos like’ is too limited in the NIR  
range 

•   => need  larger statistic => large N body mock catalogs of 
10 to 30 deg2 with correct clustering representativity. 

Strong link between simulation and SWG needed 
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Phase B : started now at mission level: 
 

ü  Calibration: full plan and implementation/simulation 
 

 
 
 
 
 
 
ü  Data processing : simulation and validation 

•  A new redefinition of the  requirements in the  GDPRD  document  to link the flow down 
to the data processing (SGS)  

•  A development plan for the SGS review (mid 2013) including an E2E verification chain /
data challenges 

•  First prototypes and identification of key issues in 2012  
 

•  Calibration plans are  captured in instrument documents but missing high level science 
calibration requirements. 

•  New :  Calibration Concept  Documents (CalCD-A/B)  capture now all requirements and 
calibration modes needed for the mission and science 

•  Simulation and implementation optimisation going on 
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•  Calibration plan are up to now captured in instrument documents  

•  New :  Calibration Concept  Documents (CalCD-A/B)  capture all requirements and 
calibration modes needed for the mission and science 

•  Detailed simulations to study and optimised the calibration in the survey are now 
performed 

•  Implementation  are verified (VIS calibration during NISP photometry, NISP cal. 
during slews..) 

 

Number of dark  for the NISP Flat field for the VIS 
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•  Performance review: A first  requirement verification  from 
science to instrument and mission with simulation has shown to 
be  compliant  

•  Very detailled simulation of key points has been performed  to 
show that with current instrument parameters (PSF, detector 
properties),  we can control the main systematics for weak 
lensing and clustering. 

•  Next steps: 
–   finalize the calibration and GDPRD (processing)  requirements   
–   develop a full simulation and validation tools to go back to 

the science ScRiD requirements. 

This will allow to have a full E2E chain validation for scientific  
performance verification 
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•  spares 
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•  Survey  = observational scenario and optimisation tool 

•  VIS imager 
–  Throughput  
–  Optical PSF modeller 
–  Detector noise, cosmetics,cosmic rays,radiation damage model 
–  + advance PSF analyse  

•  NIP photometry (Imagem) 
–  3 bands images with optical PSF, throughput, detector noise and some 

cosmetics 

•  NIS slitless spectroscopy 
–  Slitless images with Axesim (throughput, PSF, detector noise) 
–  + end to end approach  
–  + observational strategy (rotation, dither) 
–  + spectra and redshift extraction 
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•  Reference survey 
•  Operational scenario 

•  Dithering pattern 

 

 

•  Sky survey strategy includes:   
–  Instrument calibration with specific targets 
–  Wide and Deep field 

A new optimisation has been redone with new tools 
Feasability in 5.5 years 
Allow margins + extra surveys? 
  

GW1 Y J H DITHER 

GW2 Y J H DITHER 

GW3 Y J H DITHER 

GW4 Y J H DITHER SLEW 

SPECTRO PHOTO Wheel Rotation =10s 
 

VIS 
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•  PSF knowledge =>PCA analysis 
–  Decompose PSF into a basis set using PCA 
–  Use model data to establish PSF basis set 
–  use real stars to get component coefficients (1800 stars available by 

field) 
–  Verify the reconstructed PSF 
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•  CTI can degrade ellipticity 

•  CTI can be modelled and corrected 
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Imagem :Allow  to study performance of the NIR 
Imaging  channel  
Implementation of optical PSF in the field 
 
 

NIP : Ensure depth 
 Mab<24 
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Data 

•  Sky 
•  Spectra  
•  Instrument 
•  Survey 

•  Reduction 
•  Calibration 
•  Object identification 
•  Spectra extraction 

•  Redshift determination 
•  Spectra combination 
•  Redshift measurement 
•  Redshift reliability 

•  Completness 
•  Purity 
•  Dn/dz 
•  Accuracy 
•  FOM 

Processing 
Analysis 

euclid seminar 2424 
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B.Garilli et al.  

In current simulations, completness is compliant 
Purity is marginal  
 

Completeness: fraction of spectra 
measured above a given line flux limit 

Purity: fraction of spectra correctly 
measured above a given line flux limit. 
Complement to the fraction of catastrophic 
redshifts (required to be less than 20%) 
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Deep survey 

Ø  Control of offset 
Ø  70 % galaxies have σ(z)<0.001(1+z)  
Ø  Offset < 6 10-5 

Ø  Control of the selection function 
  

Wide survey 


