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TheEuclidmissionwill usetwo probesto studydark matter and dark energy3D distribution.
Theaimisto tracethe structureof the Universe poth visible(galaxiesand invisible(darkmatter).

onal lensing

= WavelengthCoverage 550nmc2000nm

A 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
A : galaxyshearcan be deducted matter distribution. 2 billions of
gl : :

Large scale structure galaxiesover15,000deg.

ol

A GalaxyClustering (NIRSIlitlessSpectroscopy)

3D mappingof about 40 million galaxiesover 15,000 deg with

slitless spectroscopyin space,redshift distribution of galaxies
from their 1 h emission line. Larger application of slitless
spectroscopyever.
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The telescope

A Korschelescope: threemirror-anastigmareflector
M2M Baffle telescope

g |

A PrimaryMirror: Concave ellipsoidal 1.2m diame®iC

A Secondaryirror: Hyperbolic

. b+ Entrance pupil stop

\“—-ﬂ

M1 A TertiaryMirror: Concave ellipsoidal

Field stop

% I % FM2
EM1 gl highpass filter

highpass filter

A Lightissplitted to two
instruments(VIS & NISP)

dichroic plate / through a dichroic filter
‘5 M3

telescope exit

) e A Flatfocal plane (0.5 dey
- designedo avoid straylight
-o_____ , e with accurate PSF

(Autotests ) VI-RSU f s -
< lowpass filter

(readout shutter unit)
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Two instruments: Optical + NIR

PANELPL |

Connectors bracket [11) NE-GWA

Baffle
M2M M2
2% . J H
H 16 H2RG (HgCdTe) 2048 x 2048 pixels
£ 0 5] ) T3 67 Mpixel, 18 pm pixel
Wavelength (um) « 0.3 arcsec pixel on sky, 0.55 deg? per field
« Spectral resolution: MAA > 380
. 3filterY,J, H
. 4 grims: 1xB(920-1350 nm), 3xR(1250-1850) r Entrance p
NISP O P e I
Field stop - h
™ J % 1 % FMm2
FM1 T highpass filter

highpass filter

VIS

36 CCDs, 604 Mpixel,
12 um pixels

0.1 arcsec pixel on sky,
0.54 deg? per field

1 filter Y (R+1+Y)
Bandpass 550-900 nm

dichroic plate

telescope exit
FGS

pupil
® VI-CU
= (calibration unit)
O
VP

y
Y/ FM3
Autotests VI-RSU )
— (readout shutter unit) lowpass filter

\_ Focalflane Array (FPA) y,
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The Payload Module

Telescope

Frogy ol
By

VIS instrument

D ee—

________
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VIS
high qualityimaging(resolution0.1arcseg

NISP:

NIRphotometry ofall VIS galaxies (resolution 0.1arck
NIRE 26 NBaz2ftfdziAzy @rao0l NI

NIR photometry + VIS data 1.5Bilredshifts
© DI(1+2)< 0.05

NIRspectrometry (H &> 39Mil redshifts
© HI(1+z2)< 0.001
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VISble Imager

Do Po To To o Do Do To

Chiara SirignanePUMA 2022

Focal plane instrument, no optics;

limiting magnitudem,d Hn ®p SEGSYRSR

ALISOGNI f cBdonmIS <Y ppn

focal plane: 6x6 CCDs (e2v, 12x12pixels,
4096x4096ixels)

plate scale: 0.-Arcsedpix

FOVFo\E0.787x0.709 deg

focal length: f=24.5 m

Data rate >XGlgdayn



TheNear Infrared SoectraPhotometer

16 H2RG (HgCdTe) 2048 x 2048 pixels

67 Mpixel, 18 pm pixel

0.3 arcsec pixel on sky, 0.55 deg? per field
Spectral resolution: MAA > 380

3filter Y,d, H

4 grims: 1xB(920-1350 nm), 3xR(1250-1850)

GrismWheel

Filter Wheel
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TheNear Infrared SoectraPhotometer

1.0 == v filter only R T e e e e
—-+ Jg filter only I il ! i |
— - H filter only II il Ly I
— Total Y ! i I |
Soa —— TotalJe i Iﬂm | 1
= —— Total He r_—'"wﬁ
g —— Total RGS000 /V\M-
§0.6 —— Total BGS000 BGS | RGS
¢
e
g 04
w
o
]
P-4
s Ye B e He ' '
J L |\ ||
0.8 0.9 1.0 1.1 1.2 13 1.4 1.5 16 17 18 19 2.0 21 22
» 16 H2RG (HgCdTe) 2048 x 2048 pixels Wavelenath A [um]

- 67 Mpixel, 18 um pixel M.SchirmerSd | £ ®X & 9 dzOf A RispbdNBdticNI G A2y & |

“Wiwell;;‘ngth(l;lm) 18 - 0.3 arcsec pixel on sky, 0.55 deg? per field aeausSyYzé !auNBy2Ye !auNBLKeaAOa cci
» Spectral resolution: MAN > 380
| « 3filterY,J,H
NISP IWTARTRAAT Tt 4 grims: 1xB(920-1350 nm), 3xR(1250-1850)

GrismWheel

o8
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Filter Wheel
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TheNear Infrared SoectraPhotometer
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TheNear Infrared SoectroPhotometerof the Euclid mission

Fennal Sensors SCA-SCE: Detectors and
\ 2 R [ readout electronics
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TheNear Infrared SoectroPhotometerof the Euclid mission

Frennal Sensors

t\ l ~

Simulation of a typical slitless observation (left) and its direct image (right) - Courtesy Euclid ConsortiumVESA
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- Total mass satellite:
2200 kg

- Dimensions:

45mx3m

Service Module Tt -VIS+ NISP thside
(Thales Alenia © = - (Euclid Consortium)
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www.esa.int

-

*ESA mission
*Selected in Oct. 2011 - Fully funded

*Partners: ESA, TAS, Airbus DS, Euclid Consortium (E

Overall mass: ~2020 kg, Power : 1920 W (EOL)
*Data rate: 850 Gbit/day
*Telescope (T=125K, passive):
. 1.2m aperture primary, 3 mirror Korsch anastigmat

*2 Instruments (VIS, NISP) — T = 100-140 K (passive)

. Wide field instrument, VIS: 36 e2v 4kx4k CCDs 0.55<A<0.92

pum, 576 M pixels, 0.11 arcsec/pix, 0.53 deg? FoV

. Photom. (Y, J, H) +spectrom.: 16 H2GR HgCdTe detectors;

. 64 Mpixels, 0.30 arcsec/pix, 0.53 deg? FoV (=VIS)

. Grism slitless spectro (1B + 3R grisms) 0.92<A<2.05 um, R>250
*Downlink Rate: X/X + K-band to Ground Station 55 Mbits/s.
850 Gbit/day to transfer 4hr/day.

» Ground Segment: ESA (50%,) EC (50%, EC leads science and
external data): 1.5 billion galaxies for WL, 30 million redshifts,
12 billion sources (3sigma)

*L2 orbit
*Launch Vehicle — Soy{z:Pegat

 *Launch date 2023 from Kourou space port

*6.25 years mission + additional surveys (exopl, SN)
*Main surveys: 15,000 deg?+40 deg? 2 mag. deeper
*Science drivers: DE

» Science leads: Euclid Consortium
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The Euclid survey strategy

9dzOf A RQa &adzNIISeé a-antdtaie Sndade imaging Wwith BoY¥R0.5%ef. | & G S LI

Globalwide surveycoverageof 14000 degof extragalactic sky obtained during the mission lifetimesgfs.
Deepsurveywith D2 higher magnitudes than the Widwirvey over an area @ 40deg .

Theexclusion zones arE25° Galactiglane latitude to avoid stellarontaminationand+15° Ecliptic plane latitude to avoid
zodiac lightontamination.

~1.2 x 10% km

} 1.5 x 10% km 1.5 x 10% km ‘
|
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The Euclid survey strategy

9dzOf A RQa &adzNIISeé a-antdtaie Sndade imaging Wwith BoY¥R0.5%ef. | & G S LI

Globalwide surveycoverageof 14000 degof extragalactic sky obtained during the mission lifetimesgfs.
Deepsurveywith D2 higher magnitudes than the Widwirvey over an area @ 40deg .

Theexclusion zones arE25° Galactiglane latitude to avoid stellarontaminationand+15° Ecliptic plane latitude to avoid
zodiac lightontamination.

14361.4 deg2 | 6.01 yr

R$D202§.5b Suru.e},r o r'.-L_IEI1EIE-BE'5|E1]E9-EI.3-31 Image courtesy of Dinis

Eclip

Sun Earth & Moon L2

~1.2 x 10% km

DEEP-SOUTH

} 1.5 x 108 km 1.5 x 10% km ‘
|
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The Euclid observation strategy

Frame 01 Frame 02

Dither 01

To Mext Field
Frame 03 Frame 04

Dithar 02

Dither 03

To Calibration Field

VIS

TheDithering technique is used to correct instrumental effects
on theimages and to get rid of dead areas in #®/

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

spacecraft
tilt
A
A
s;un a % . spacecraft
e .

rotation
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NISP architecture

Detector NISPNarmHBectronics Spacecraft

L > DATA PROCESSING

POWER 28V
- Science TM (8) g DPU/DCU 1 ASW MM
Detectors lm Control Unit & Science TM

+ ASIC

Power (8) Data Processing Unit) . SpW

DPU/DCU 2 POMERZeY

(Detector Control Unit & B
Data Processing Unit)

Thermal power (N+R)

Power (8)

DETECTION + NUMERISATION

Thermal sensors (N+R) I

TM/TC 155

e

FWA Drive (N+R)

HW == Asw] | ..

T™/TC

FWA sensor [N+R)

E | GWA Drive (N+R) | ICU N&R 1553 N+R

E § GWA sens (N+R) (Instrument | /TC N

o o o ¢ M '
g | Control Unit) e
=

Thermal power [N+R)

i
3 Thermal sensors (N+R)
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NISP detectors and data acquisition

The NISP focal plane is composed by 16 H2RG detectors<2048 pixels, 0.arcsedpixel, by
Teledyne, coupled with a dedicated readout electronics (SIDECAR ASIC)

Detector triplet (SCS):

A - Sensor Chip Assembly (SCA) Teledyne HAWAIIZRG
B - Flex Cryo Cable

C - Sensor Chip Electronic (Sidecar ASIC)

Eachpixelcanbe readindependentlyandthe readingis non-destructive,soit is possibleto perform severalsuccessive

measurement@ndto averagethemin orderto reducethe noise (Multi AccumulationMACC)
SCEupportsareadoutmodethat uses32 paralleloutput amplifiers Eachoutput addresses 64 x 2048verticalsub-array

in the SCA Theacquisitionfirmwareyieldsa minimumexposuretime of 1.41 swith a pixelrate of 100kHz



