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A The EuclidMission

A NISP Instrument WariElectronics

A AV of the NISP WarEiectronics

A DPU ASW integration and DPU functional tests

A NISP AVNntegrationand test
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EUCLID MISSION

Weak gravitational lensin h . ]
g g ® The Euclid missionwill use two

probesto study dark matter and
darkenergy3D distribution
A GalaxyClustering
measurement of the redshift
distribution of galaxiedrom their
| h emission line using near
g infrared slitlessspectroscopy
Skl C I A \WeakLensing

oW e #¢ measuremenbf the distortion of

2 . the galaxy shapesdue to the

gravitational lensing caused by
the dark matter distribution
between distant galaxiesand the
™ observer From the resulting
| galaxy shear can be deducted
¥ matter distribution.

The Euclid Double Approach
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*ESA mission
*Selected in Oct. 2011 - Fully funded

" <Partners: ESA, TAS, Airbus DS, Euclid Consortium (EC)

*Overall mass: ~2020 kg, Power : 1920 W (EOL)

| +Data rate: 850 Gbit/day

*Telescope (T=125K, passive):
o 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

um, 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 — Soyuz-Fregat

*Launch date 2021, 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




THE EUCLID SPACECRAFT

Being an ESA Medium class mission means that there are no mission specific
developmentsthat will be usedtechnologieswith high TRL(>=5) and moreovercostis a
target and the realizationof the main parts, telescopeand spacecraftjs under industrial
competitionandfollows ESAprocurementrulesand geographicateturn constraints

l <+« PHOTOVOLTAIC ASSEMBLY

SUN SHIELD

ELESCOPE
The Euclid INST’?UMENTS
spacecraft
willbe

hosted
In the
Soyuz
Fregat

~SERVICE MODULE
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THE EUCLID PAYLOAD

1.2m Korsch Telescope (Three Mirror Anastigmat) with a field of view of 0.54 deg? and a
focal length of 24.5m light is split to two instruments (VIS & NISP) by means of a dichroic
filter
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[HE EUCLID PAYLOAD

1.2m Korsch Telescope (Three Mirror Anastigmat) with a field of view of 0.54 deg? and a
focal length of 24.5m light is split to two instruments (VIS & NISP) by means of a dichroic

filter

M2 mirror, M2 mechanism,
/M2 baffle

M2 truss

/

M1 mirror
baseplate

VIS (Visible Imager ):
36 4kx4k CCD with 12um pixels
0.1arcsedpixel Bandpass 55900nm

FOM1 FOM2

mirror misror |

Fine Dichroic NISP

Guidance
Sensor

VIS focal
Plane
assembly

VIS Shutter [/
Unit

" M3 mirror

NISP (Near Infra-Read Spectro-Photometer):

16 HgCdTe NIR detectors 2ki 2k pixel, 0.3 arcsec/pixel 18pum size
3 NIR filters: Y,J,H
4 Grism (1 «Blue»; 3 «Red»)
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[HE EUCLID MISSION

OBSERVATION STRATEGY
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THE NISP INSTRUMENT

NI-OMA: _ Opto-Mechanical ook o - CameraLens Assembly
CorrectorLens (3
Assembly Psliiert

Holds the optical elements, the
focal plane array, the sensor
chip electronics and the
calibration unit in the satellite
cold PLM (100K)

NI-DS: Detector System
The system provides detection
of the NIR signal in photometric
and spectrometric mode

Grism Wheel Assembly
Filter Wheel Assembly

NI-WE: Warm Electronics

It is located in the satellite
warm (240K) Service Module = L a1 ;
(SVM) and it is Composed by 2 Filters and grisms positions in wheels NlSPthroughputsthroubhtﬁéY.JandHﬂlters

Data Processing Units (DPU)
and 1 Instrument Control Unit A Box Size: 1.0 x 0.5 x 0.5 m3
(ICU) - 1. . .

A Mass: 160 kg
A Power: 200W
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THE NIR DETECTORS

The NISP focal plane is composed by 16 H2RG detectors<2048pixels, 0.3arcsedpixel, by
Teledynecoupled with a dedicated readout electronics (SIDECAR ASIC)

A substrate of HgCdTecalibrated for sensitivity cutoff at 2.3um is soldered on the silicon
multiplexer
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