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Euclid: exploring the Dark Universe

ESA scientific mission devoted to cosmology

Å Euclid consortium 
(more  than 1500 scientific 
members, more than 200 
institutions)

Å ESA
(ESOC, ESAC)

Å Industrial partners
(Thales Alenia Space ,
!5{ ΧΦύ
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WavelengthCoverage: 550nmς2000nm

Å WeakLensing: (Optical+ NIRphotometry)

measurementof the distortion of the galaxyshapesdue to the
gravitational lensing caused by the dark matter distribution
between distant galaxiesand the observer. From the resulting
galaxyshearcan be deductedmatter distribution. 2 billions of
galaxiesover15,000deg2.

Å GalaxyClustering: (NIRSlitlessSpectroscopy)

3D mappingof about 40 million galaxiesover 15,000 deg2 with
slitless spectroscopyin space,redshift distribution of galaxies
from their I ehmission line. Larger application of slitless
spectroscopyever.

TheEuclidmissionwill usetwo probesto studydark matter and dark energy3Ddistribution.
Theaimis to tracethe structureof the Universe,both visible(galaxies)and invisible(darkmatter).



Å Korschtelescope: three-mirror-anastigmatreflector 
telescope 

Å Primary Mirror: Concave ellipsoidal 1.2m diameter SiC

Å Secondary Mirror: Hyperbolic 

Å Tertiary Mirror: Concave ellipsoidal 

Å Light is splitted to two 
instruments (VIS & NISP) 
through a dichroic filter 

Å Flat focal plane (0.5 deg2)
designed to avoid stray-light 
with accurate PSF
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The telescope
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Two instruments: Optical + NIR



The Payload Module
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VIS instrument

NISP instrument

Telescope



PLM baseplate ςCourtesy of ADS-TASI-ESA
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VIS : 
high quality imaging (resolution 0.1arcsec)

NISP: 
NIR photometry of all VIS galaxies (resolution 0.1arcsec)
NIR ƭƻǿ ǊŜǎƻƭǳǘƛƻƴ όлΦоŀǊŎǎŜŎύ ǎǇŜŎǘǊŀ ό˂κɲ~˂ 250)

NIR photometry + VIS data -> 1.5Bil redshifts
ˋόz)/(1+z)< 0.05 

NIR spectrometry (Hh ύ -> 35Mil redshifts
ˋόz)/(1+z)< 0.001



VISible Imager
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Å Focal plane instrument, no optics;
Å limiting magnitude: mABҐнпΦр ŜȄǘŜƴŘŜŘ ǎƻǳǊŎŜǎ ŀǘ млˋ
Å ǎǇŜŎǘǊŀƭ ǊŀƴƎŜ ˂Υ ррлς900nm
Å focal plane: 6x6 CCDs (e2v, 12x12µm2 pixels, 

4096x4096 pixels)
Å plate scale: 0.1 arcsec/pix
Å FOV: FoV=0.787x0.709 deg2

Å focal length: f=24.5 m
Å Data rateΥ Җ рнл Gb/day
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Filter Wheel

GrismWheel
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M.SchirmerŜǘ ŀƭΦΣ ά9ǳŎƭƛŘ ǇǊŜǇŀǊŀǘƛƻƴΦ ȄƛƛƛΦ ǘƘŜ nispphotometic
ǎȅǎǘŜƳΣέ !ǎǘǊƻƴƻƳȅ !ǎǘǊƻǇƘȅǎƛŎǎ сснΣ !фнΣ нлнн
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Å Box Size: 1.0 x 0.5 x 0.5 ά
ÅMass:      160 kg

Å Power:     200 W
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2023
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9ǳŎƭƛŘΩǎ ǎǳǊǾŜȅ ǎǘǊŀǘŜƎȅ ƛǎ ōŀǎŜŘ ƛƴ ŀ ǎǘŜǇ-and-stare mode imaging with a FoVḐ0.5 deg2 . 
Global wide survey coverage of 14000 deg2 of extra-galactic sky obtained during the mission lifetime of 6yrs.
Deep-survey with Ḑ2 higher magnitudes than the Wide-survey over an area of Ḑ40deg2 .
The exclusion zones are ±25° Galactic plane latitude to avoid stellar contamination and ±15° Ecliptic plane latitude to avoid 
zodiac light contamination.

The Euclid survey strategy
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Image courtesy of J. Dinis

The Euclid survey strategy
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The Euclid observation strategy
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The Dithering technique is used to correct instrumental effects 
on the images and to get rid of dead areas in the FoV.

Each observation is done after a slight change in the telescope 
pointing (Dither slew). 



NISP architecture
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NISP WarmElectronics SpacecraftDetector

HW

ASW

ASW

HW



Detector triplet (SCS): 

A - Sensor Chip Assembly (SCA) Teledyne HAWAII2RG

B - Flex Cryo Cable

C - Sensor Chip Electronic (Sidecar ASIC)

A B C

The NISP focal plane is composed by 16 H2RG detectors 2048 × 2048 pixels, 0.3 arcsec/pixel, by 
Teledyne, coupled with a dedicated readout electronics (SIDECAR ASIC)

Eachpixelcanbe readindependentlyandthe readingisnon-destructive,soit ispossibleto performseveralsuccessive
measurementsandto averagethem in order to reducethe noise. (Multi AccumulationMACC)
SCEsupportsa readoutmodethat uses32paralleloutput amplifiers. Eachoutput addressesa 64× 2048verticalsub-array
in the SCA. Theacquisitionfirmwareyieldsa minimumexposuretime of 1.41swith a pixelrate of 100kHz.

NISP detectors and data acquisition


