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[Cosmic Vision selection process]

* L-class: LISA (de facto L-size mission candidate), IXO, Laplace (Jupitor mission)
* M-class: Plato (exo-planets), Solar Orbitor, Marco Polo,
Euclid, Cross Scale (magnetosphere physics),
SPICA (mission of opportunity
* BRYIDFTE TIE20174 ICM-class 11, 20184 (CL-class 1#£ T > fh'. L-classidHEEA

E7Rx D, 2017/20185F (CM-class 2D FE

* QX M ERRIFEA L-class 650M1—MO. M-class 350M1—AT&H o fch’. M-classid
450M1—0Olc ER Uz

* M-class(d % 948 (C %, public presentation(£2009/12/1. assessment reporthiweblc
2%, recommendation/2010/1/13-15ICHH T, RIERE 2010528,

* 2MEDIRTE 12011 5K

* JDEM & Dmergelc DLW T: 2009 F HHMN SIDEME DERDMRET S fchH’. NASARIA
Bt ZRlE, CVORT Y1 —)LICEICELE S T-8HEuclid (ESARMAE) DR Z B (2009
F4H), JDEME DHEBIINEICIEH DHH LN,

* JDEMIZIDECSZ ¥ T, "Omega” & L\ Sarchitecturell. NIR detector only, weak
lensing. Decadal survey Xz,

[Assessment report]

* dark energy missioni&Cosmic Vision? 2007411 B Mrecommendation T top priority” T
% >fco DUNEESPACEZ&R U TCEuUclidE7e > 1z

* 2008-20094F [Tindustrial assessmentZz 1T > fco 2D D F — /A (Thlaes Alenia Space and
Astrium Gmbh) ‘37 (TR EY

*REF—LDEE:

ESST
Science Study Team

ENIS EIC
NIR spectrograph Opt+NIR Imager
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Study 1 Study 2




* M-class missionld ENEHE URET AT —4 X Tdown selectionZ 175 O HVRAN,
* IDECS (= Euclid + JDEM)@TﬁEﬂLD\BEucIidtCEO TcERPE CTHEE:

** 2.5um cutoff
* 2w NL A H%ZDbaseline& L. DMD (digital micromirror devices) 7 Idoption

* Yellowbook(32009/11/16ICESA HQIT 32 H. 2009/12/1(Cpublicic,

Science Requirement Doc.
Mission Requirement Doc.
Payload Definition Doc.

[Euclid Mission Overview]

* £ B3 extragalactic sky”21K(2x1074 deg"2) Dt — A [T & % FH o
* secondary objectives & L C”legacy science” = astrophysics

* iR 1.2m Korsch, El#E Dobscuration(d:0.37m

* #&f&: VIS, NIR (EIC): weak lensing

* 737¢: NIR (ENIS): BAO

* launcher: Soyuz ST 2-1B
* survey mode: step and stare (continuous scan T &%k L)), ditheridspacecraft level T1T 5
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* mission lifetime: 5 years, 4.5 years for science
* H38: S-E L2, 44 Cextragalactic sky2 A%z H/\—TZ3F%E

* passive cooling

[Euclid Imaging Consortium]

* Pl: Refregier
* BIZMBE: weak lensinge BAOE A G E TWODHIRZIRED10%H 51% (FFEZE1L
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* requirements:

ORI EDEAET WwADFHIRD =6

** systematics: stable PSF, 50 bright stars to calibrate PSF => need access to space
** photo-z: visible maybe done from ground, but for NIR need access to space
HE¥: 0.5 sq. deg.

wide survey: 2risr.

**[Rlz] < 24.5 0.18” FWHM <z>~0.9

**YJH <24.0

* deep survey: 30 deg”2 at ecliptic poles

** PSF drift monitor

** + 2mag deeper than wide in both vis and NIR

*

*

legacy science: “Genome project” of the observable universe?
** map mass and light in the universe

** physical drivers of star formation

** high-z objects: z=8-12 LBGs and QSOs

** galaxy clusters -- 4x1074 clusters

** strong lensing systems

** search for exo-planets with microlensing

* wide survey: 36 fields / day, 4 dithers / field
VIS: for shape measurement (WL)
** 36 (9 x 4) CCDs, e2v 4k x 4k, 0.1”/pix
** data rate: 500 Gbits / day, 2.8 compression
** 3CCD / read-out electronics
** thermal design completed: 150K, <3K gradient
** radiation effect investigated
* NIP:
**18 (3 x 6) H2RG, 0.3"/pix
** data rate: 200 Gbits / day, 2.5 compression
** filter wheel: 4 holes
* simulation: CCD effect, PSF, jitter => cosmic shear error estimate => matches
requirement
* compression rate are based on simulations
* mass budget: VIS+NIP 312 kg, power: 223 W

*

[Euclid Near Infrared Spectrograph]

* Pl: Cimatti
* BIZHBE: cosmology with spectroscopic survey -- evolution of 3D map

* requirements

** number of zspec: 5x1077

** coverage: >2x1074 deg”2

**accuracy: 0_z/(1+z) <0.001 at 0.5 <z <2
* deep survey: +2mag deeper, 30deg”2

* why space? => low background, no sky emission = simple selection function, higher

redshift
* why near-IR? => Ha at 0.5 < z < 2, rest-frame optical spectra = good legacy than rest UV
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* baseline: slitless spectroscopy
** detect Ha emission line (4e-16 erg/cm”2/s, H~19.5)
** redshift success rate: > 40%
** effective volume: 19 h”A-3 Gpc/3
* option: DMD (=digital micromirror devices) slit spectroscopy
** detect all types of galaxies (continuum + emission), H~22.0
** lower sky background
** redshift success rate: > 80%
**05<z<25
* studies for both slitless and DMD have been made. simulations of observed data (see
talk by Garilli)
* slitless D15 H [Econfusion W EREIC, FERIEE U TIF2DIRETH:

(1) multiple roll-angles
(2) multiple filters -- 1.0-1.25um, 1.25-1.50um, 1.50-1.75um, 1.75-2.0um

* Science: BAO as standard ruler

additionally: galaxies and AGN (star formation etc.), clusters of galaxies, high-z QSOs,
most luminous z>7 galaxies, ultracool dwarf stars, IMF (complementary to GAIA)

for additional science cases, DMD does much better than slitless.
* integration time: 500 secods

* slitless (baseline): R~500, 1-2 um

* DMD (option): R=200-400, 0.9-1.7um

* mass: 125 kg

* grism: high efficiency over A coverage

* simulator CORRETTH., DMDD AN T 5 ESINA K <. BIEERICIFEFR U WA, FEIilTHY
[BIZE(DMD B A DFEFIRNIT. pointing\DHIR) M Soption& 78 > TW S, SRDMDICEE
TE3LD. slitlesslCRBERL GO EBLETHA Y TRE UL TWBEFERISEA K DEM
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[mission payload]

* PSF requirement:
** ellipcity: <20%, ellipcity stability: <0.02% rms, FWHM stability: < 0.1% rms
* pointing requirement:
** RPE < 25 mas (500 seconds)
** APE <10 as
** AME <100 mas
* data rate: 850 Gbit / day => K-band
* guidance: JR3Z U 7= 771 K RK(star tracker)Z FBE 9 % A, LEHfHlldcold gas or

magnetic reaction wheel?
EEA

* 2T T21—)L:2018FE DI 5 LIFICEICELESICIE. 20125 Ddown selection D4
FFHFTPFMERD N E

*DMDIFTZ5MH7?



* NIRI& IR DELE T 461 : JWST / NIRCam, NIRSpec & A2 & B
** 1& H 88 Dradiation test

[data handling, ground segment]

* VIS: 38 Gbit / frame

NIP: 14.5 Gbit / frame

NIS: 2.69 Gbit /frame

total: 56 Gbit => compression: 21.5 Gbit
* 36 fields => 792 Gbit / day <=> K-band: 850 Gbit / ~4 hours slot: feasibile
* data size:

** Euclid: 5 PB

** Plank: 2TB / year

** GAIA: ~1PB

[ AT L1&5H(1): EADS astrium]

* VIS PSF requirement: 0.18 < FWHM < 0.23” - 83.6% within 3 x FWHM
* 36 CCDs, 26 NIR arrays
* orbit transfer:
** free-insertion large-amplitude orbit
** SSE angle < 30 deg
** daily visibility > 4 hours / day
** orbit maintenance ~ 30 days
* survey mode:
** nominal mode: sunshield perpendicular to the sun -- inefficient (SAA vary?)
** equinox mode: spacecraft tilted to the sun
** SAA 45 deg (worst case): 120 hours to setting time
** SAA <15 deg: set time negligible
* payload: homothetic design analog to GAIA, SiC, 783 kg (including 20% margin)
* service module: 650 kg
* thermal stability: ~30mK
* AOCS (guidance): 0.5 -1 Hz

[> AT LtR54(2): Thales]
*ERBIC/INY T ZE DT B, EA(KE) & contamination DEATEID 7= &

* Herchel-like SVM
* instrument-own ICU (decentralized data handling)
* magnetic reaction wheel (FERE RN 5)

* CeSiC structure
* temperature: telescope: 240K, instruments and components: 188K
* sky survey: SAA 30 deg -- cover extragalactic sky for 4 years

[V TV AT
R#,
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[Peacock: cosmology review]

[Amara: WL]

[Wang and Percival: BAO]

[Aghanim: Integrared Sach-Wolfe]
[Guzzo: Redshift distortion]

[Biviano and Weller: clusters of galaxies]

[Hook: Supernova]

* type la SN cosmology

* 40 visits / field desirable -- cadence TBD

*in J-band 1000-2000 SNla at z<0.7 -- peak and +1 mag (to determine peak luminosity)
x2 if detection only at z<1.0

* systematic errors -- many components. one issue in SN color dependence -- Euclid near-

IR imaging benefits

* DES (CTIO 4m, vis) + VISTA H'# % H'. Euclid SN surveyldt5E T %

* additional science: SN rates -- metal enrichment, SF history

[Beaulieu: microlensing planet search]
*NAVALY PR TREZR T, 0.7F SVWHZLKBZH5EHHZ50L)

* £S1%3-8F T1.5AUFE TD10 M_earth®DZXERHHAIEE(IC
*10FERICTIX0.1 M_earthEX THRHETIREIC - KBBERDZXEIIKELUNETHRETES

* requirement: high spatial resolution, 24 hour duty cycle
* Kepler T H T & 5 X £ (<1 AU several M_earth. Euclid microlensingld>1AUT sub-

M_earth planets% T, EH DT TW5S
* 3 months dedicated program (#R;AIRH/0L /G A %Z B %)-- 16 rocky planets, 580 M_jupitor

planets, free-floating planets
* #ERE Dhabitable XEZFE T (&6 > EREIHIRE

[Lilly: photo-z performance]
* weak lensing requirements:

**0_z<0.05 (1+2z) <= photo-z

**o0_<z><0. 002 (1 +2) <= photo-z + spectroscopic-z of subsample
* COSMOS D% 5 lbert+ 2009

** 30 bands photo-z
** 0_z =0.007 (1+2) & 3ER

* o2 Uy RIKIEEuclid DERRY MR SR K D AR B L\, outliersz20%< 5 WRELTWS
(photometryDBWE Z B EM T EITER. —A/NY REOPSFIRBRDDZLIELE W
EWTHRWD T, FDEIEEuclidD AN EF]

* simulation: depths in optical ground-based observations are important to improve o_z
* spec-z calibration: need many fields to avoid the effect of large-scale structure
* Galactic extinctionZ 32 > THIIET % & KE/RXMEIREIC /35 -- need ‘internal’ extinction

correction
*BRRBzORENER S HGE: REDEILC < SWVWDEES X /2 Eredshiftz K= < 325 AJ6E

M, lensing analysis TZ 5 W\ > fce XA ZBRET Z2HE,



* A[fRDmultiband data& U Tl&PanStarrsz8E L TW5 5 LW, (PS2 or PS3 21.5-22
AB)

[Garill: spectroscopy simulator]
* end-to-end simulation: mock galaxy catalog, instrument parameters, pointing definition
=> 2D image (for slitless case) and simulated spectra
* DMD case: 35% obijects are selected
* spec-z reliability: 85% for slitless, 90% for spectroscopy
* slitless case: contamination of spectra is a serious problem:
** roll-angle approach or multiple filters

[Kitching: imaging simulator]

* end-to-end simulation: N-body simulation result, shear, PSF => simulate image => shear
measurement

* N-body: Teyssier 2007 large number of particles, ray-tracing for WL map

* PSF simulator: optical component, AOCS (pointing)

[ Dfth]

[Laureijs: Planck status]

* objective: AT~5uK, angular scale > 5’, all-sky polarization (I, U, Q)

* additional science: S-Z for 10”3 of rich clusters, >1074 extragalactic sources, galaxy map
at 30-10"3 GHz

*1.5m aperture, 5’ resolution

* SEL2, 1deg./ 1 day, 1 revolution / min.

* passive cooling to 48K, then cryocoolers

* 2009/5/14 launch, 2009/7/3 100 mK reached

* sensitivity: good as expected

* life time current estimation: ~ Jan 2012

[WISHIEDWTD XY K]
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* Euclid & [FHRIZICP B2 DD ? JIDEME (F?

* Euclid & £ [@/TE % H? Imaging component & HM?
*1.5miERE L
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