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        Shear correlation function ξ+(θ) for KiDS-1000 (left, from Asgari et al. 2021), DES Y3 (middle, from Amon et al. 2022), and HSC Y3 (right, from Li et al. 2023b), and expected for Euclid. Each panel uses sources distributed according to the tomographic bin with the highest S/N of the respective survey. The S/N for Euclid is an order of magnitude larger than that of the most recent surveys. The other shear correlation function ξ−(θ) shows a similar improvement in S/N (not shown).

      

    

  
    
      Fig. 5 
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        Left: Overview of the Euclid spacecraft with the principal axes highlighted. Right: The fully assembled spacecraft on February 2023 in the anechoic chamber of Thales Alenia Space in France, after completing final electromagnetic compatibility tests. The side shown here will always face away from the Sun. The large white structure below the cylindrical telescope baffle is the NISP radiator. The hydrazine thrusters still have their protective red covers on. The plaque with the miniaturised fingerprint galaxy created thanks to a collaboration with visual artist Lisa Pettibone and Euclid Consortium members can be seen at the lower left. Figure credit: ESA – M. Pédoussaut.

      

    

  
    
      Fig. 7 
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        3D digital rendering of the instrument cavity. In this orientation the telescope is below the assembly and observing towards the bottom. For clarity, we have added the principal light path and optical components to the rendering; dashed lines are obstructed from the chosen point of view. The large structure to the right of NISP is its outward-facing radiator. It can be clearly seen in the photograph shown in Fig. 5. Figure credit: ADS, annotations by the authors.

      

    

  
    
      Fig. 10 

      
        [image: thumbnail]
      

      
        Common instrumental view to the sky of the VIS (blue) and NISP (red) instruments. The footprint was generated from two simultaneously taken VIS and NISP images, astrometrically calibrated and registered to a common pixel grid. Small blue numbers refer to VIS, large red numbers to NISP detector IDs. Interchip gaps are evident. The VIS detectors have an additional thin horizontal gap (not shown here) from the charge-injection lines used to monitor radiation damage through charge-transfer inefficiency. The respective spatial and angular offsets between both instruments are [image: equation] and [image: equation].
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        Spectral response of Euclid’s imaging (VIS: IE; NISP: YE, JE, HE) and spectroscopic channels (NISP: BGE, RGE) at the beginning of the mission. The expected transmission loss at the end of the mission due to space weathering and non-volatile contamination is at most 0.05. For reference we show the Gaia G passband from their third data release (Gaia Collaboration 2023b), the atmospheric transmission for a precipitable water vapour level of 1.0 mm (Rothman et al. 2013), and some of the JWST passbands of their Near Infrared Camera (NIRCam; Rieke et al. 2005).

      

    

  
    
      Fig. 12 
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        NISP flight model, before wrapping in light-tight multi-layer insulation. Light enters the filter wheel and grism wheel enclosure (left) through a collimator lens, hidden behind the large round wheel enclosure. A triplet camera lens assembly projects the beam onto the cold detector system at the right end of the structure, with the readout electronics to the very right. The NISP calibration lamp is located to the top left of the camera lens assembly in this picture. See Euclid Collaboration: Jahnke et al. (2025) for details.

      

    

  
    
      Fig. 13 
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        Chromatic selection function of Euclid’s optical elements. Since the optical design minimises the number of refractive elements, mirror coatings and the dichroic element play a central role in preparing the passbands for the instruments. The VIS detectors have zero quantum efficiency for λ> 1.1 μm. The behaviour of the dichroic element above 2.2 μm is not specified; longer wavelengths could enter NISP and would be blocked by the filters. Figure adapted from Euclid Collaboration: Schirmer et al. (2022).

      

    

  
    
      Fig. 14 
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        Euclid RoI in an all-sky Mollweide projection. The blue borders enclose the 16 000 deg2 RoI that contains the observed sky of the Euclid Wide Survey. The RoI excludes the Galactic and ecliptic planes. The triangular southern ‘island’ near RA = 330° is restricted in size since the LSST does not extend to more northern latitudes. The Euclid Deep Fields are shown in yellow and the auxiliary fields with red marks (not to scale).

      

    

  
    
      Fig. 15 
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        Euclid’s main step-and-stare observing mode, showing north-south steps along a circle as rotations around the X-axis. Euclid can tilt to another circle by rotating around the Y-axis.

      

    

  
    
      Fig. 16 
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        Window of visibility. Shown are the reachable ecliptic longitudes around transit as a function of latitude, computed for SAA ∈ [87°; 104°] and AA ∈ [−5°; 5°]. A strict tessellation constraint is imposed, meaning the survey fields are not allowed to rotate with respect to the tessellation.

      

    

  
    
      Fig. 20 
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        VIS image quality. The figure shows a stacked data PSF near the centre of the VIS FPA, from an observation of the self-calibration field, averaging over source SEDs. The FWHM is approximately [image: equation] in this data set. The effect of trefoil (Sect. 5.2) is evident in this log-scale representation.

      

    

  
    
      Fig. 23 
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        Stray light map and survey fields. The coloured squares show the stray light level in VIS dark exposures as a function of spacecraft orientation angles. The log-scaled greyscale map shows the density of fields in the latest survey configuration including calibrations. The survey minimises stray light over the EWS and EDS, with the majority of the observations to be taken at AA = [image: equation]. The CPC fields are NISP-specific and include higher SAA positions (above the jagged black line); while NISP is not affected by stray light, parallel VIS observations must still be taken.

      

    

  
    
      Fig. 24 
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        Reach in ecliptic longitude around transit for the leading side of the survey, for SAA ∈ [87°, 104°]. Shown in red is the reach for the originally planned symmetric AA range. To minimise the stray light in VIS, the range was shifted to AA ∈ [[image: equation]] with much reduced visibility (grey) that would not permit the completion of the survey. By allowing the fields to rotate by up to 3° with respect to the tessellation, a much larger area of the sky becomes accessible (blue). For observations in the trailing side, the areas must be rotated by 180° around the origin.

      

    

  
    
      Fig. 25 
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        EWS coverage and colour-coded yearly progress in an all-sky Mollweide projection. The blue borders enclose the 16 000 deg2 RoI that contains the 13 416 deg2 observed sky of the EWS. Small dark regions within the EWS are masks for stars brighter than 4 AB mag.

      

    

  
    
      Fig. 27 
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        VIS view of a [image: equation] × [image: equation] wide area of Euclid’s self-calibration field (Sect. 4.2.3) taken during the PV phase. Left: an unprocessed single exposure, where cosmic rays are clearly visible. Right: aVIS-processed stack using 42 exposures, or about 10 times the exposure time of the EWS. The ability of Euclid to reveal low-surface-brightness features is evident.

      

    

  
    
      Fig. 30 
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        Photometric redshift performance of the mode of individual probability distributions using NNPZ, taken from Euclid Collaboration: Desprez et al. (2020) who used simulated DES and Euclid NIR data. Regions of photometric redshift space that will be excluded from the weak lensing analyses are shown in grey.

      

    

  
    
      Fig. 33 
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        Similar to Fig. 32, but for angular clustering from galaxy positions.

      

    

  
    
      Fig. 36 
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        Legendre multipoles of the redshift-space power spectrum of galaxy clustering, Pℓ(k), as expected from the spectroscopic survey data within four redshift bins (respectively, 0.9 < z < 1.1, 1.1 < z < 1.3, 1.3 < z < 1.5 and 1.5 < z < 1.8, where the Pℓ(k) are evaluated at the mean of the redshift intervals). The plots show the monopole (ℓ = 0, solid line), quadrupole (ℓ = 2, dashed-dotted line), and hexadecapole (ℓ = 4, dashed line), together with their error corridors (shaded regions). The latter simply connect the 1-σ errors from the diagonal values of the analytical covariance matrix, computed for narrow bins of Δk = 0.0017 h Mpc−1. As a result of this fine binning, the shaded areas do not fully reflect the actual constraining power of the measurements.

      

    

  
    
      Fig. 38 
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        Synthetic angular power spectra Cℓ for weak lensing (EE) for the auto-correlation between the 13 photometric redshift bins shown in Fig. 37. The shaded light blue area shows the corresponding uncertainty given by the corresponding analytical covariance matrix, including the super-sample covariance (SSC) term.

      

    

  
    
      Fig. 44 
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        Simulated Euclid observation in the IE band of the central region of the strong lensing galaxy cluster MACSJ0416.1–2403 (z = 0.397, Balestra et al. 2016). The image was obtained with the code Hst2Euclid (Bergamini et al., in prep.), using HST observations taken as part of the Hubble Frontier Fields Survey (Lotz et al. 2017). The image reproduces the depth of the EWS and several giant arcs are clearly visible. The inset shows a zoom into a known galaxy-galaxy strong lensing system, where the lens is a cluster member and the source a background galaxy at redshift z = 3.222 (ID14, Vanzella et al. 2017b).

      

    

  
    
      Fig. 49 
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        Top row: the left panel shows a section of a VIS image acquired on 21 November 2023 centred on RA = 09h59m39.872s, Dec = [image: equation] (J2000.0), the location of the SN candidate AT 2023adqt (internally called Euclid_SNT_2023B). It is close to the galaxy SDSS J095940.08+023554.6 (z = 0.246; Knobel et al. 2012), which is the likely host. The right panel shows this galaxy in a deep stacked image in the r-band obtained by the SUDARE program in 2011 using the VLT Survey Telescope (VST, Cappellaro et al. 2015). No source is visible on the SN position. Middle row: the SN candidate is clearly visible on two VIS IE band images acquired on 21 November 2023 and 23 November 2023 as well as in the corresponding difference image. Bottom row: the SN candidate is not visible in the NISP JE band image on 21 November 2023, but it appears on 23 November 2023. The difference image clearly shows the SN candidate.

      

    

  OEBPS/aa50810-24-eq29.png





OEBPS/aa50810-24-fig14_small.jpg





OEBPS/aa50810-24-eq22.png
¥ =y =m)®y 4+ miy™ y* 4 " 4op,





OEBPS/aa50810-24-eq25.png
bias
me!





OEBPS/aa50810-24-eq38.png





OEBPS/aa50810-24-eq33.png





OEBPS/aa50810-24-eq36.png





OEBPS/aa50810-24-eq35.png





OEBPS/aa50810-24-eq31.png





OEBPS/aa50810-24-fig1_small.jpg





OEBPS/aa50810-24-fig42_small.jpg





OEBPS/aa50810-24-eq47.png





OEBPS/aa50810-24-eq40.png





OEBPS/aa50810-24-eq59.png





OEBPS/aa50810-24-eq58.png





OEBPS/aa50810-24-eq57.png





OEBPS/aa50810-24-eq52.png





OEBPS/aa50810-24-eq51.png





OEBPS/aa50810-24-eq54.png





OEBPS/aa50810-24-fig26_small.jpg





OEBPS/aa50810-24-eq67.png





OEBPS/aa50810-24-eq69.png





OEBPS/aa50810-24-eq68.png





OEBPS/aa50810-24-eq63.png





OEBPS/aa50810-24-eq71.png
1
Q) = Ffdzx X X 1% (x).





OEBPS/aa50810-24-eq78.png





OEBPS/aa50810-24-eq77.png





OEBPS/aa50810-24-eq79.png
V(6)





OEBPS/aa50810-24-fig1.jpg
Number of redshifts

o)
/

704

O,
108 Y S
:b‘(\/ , ’ /
SK , p
NG @ Euclid -
@ DESI ELG
107 /' @ DESI BGS @ DESI QSO
. DESI LRG
BOSS
10° ) @ B¢
0 ® SD’SS main sample
Wigglez @ 6BOSS QSO
, @ 2FGRS . @ <BOSS LRG
0°1 @ V,IPERS
@ SDSS LRG
T T - T T T
107 1 10" 10? 10°

Comoving volume [h'SGpcs]





OEBPS/aa50810-24-eq74.png
obs _ Hgal | ~PSF
oy = Q5 + Q.





OEBPS/aa50810-24-fig2.jpg
1072 x k P;[h~2 Mpc?]

P z€[1.3,1.5]

-~ o

T |TI1-I|—|H

Po

$
P
¢ Pa
- == EFTofLSS

005 010 015 020 025 0.30
k[h Mpc~—!]





OEBPS/aa50810-24-fig4.jpg
KiDS 1000
~—- DES Y3

- HSC Y3
Euclid

1.5

25

2.0

1.0

0.5

25+

[

,_ulwoue] (z)u

3.0

0.0





OEBPS/aa50810-24-fig25_small.jpg





OEBPS/aa50810-24-eq81.png
N |2i4,0.002 (1 + 289





OEBPS/aa50810-24-eq83.png
m'

1S





OEBPS/aa50810-24-eq89.png
NP =

Oy ol
0

& ik

A=B=L

A#B





OEBPS/aa50810-24-eq88.png
2(0)





OEBPS/aa50810-24-eq92.png
2log L(d|o, M) ~ [d — t(8)]' C' [d - t(#)].





OEBPS/aa50810-24-eq93.png





OEBPS/aa50810-24-fig11.jpg
Transmission T(A)

1.0

>
©

28
o

I
IS

0.2

Atmosphere
PWV=1mm

--- GaiaG

[ JWST NIRCam FO70W, FO90W, F115W, F150W, FZOOW‘

08 09 10 11 12 1314
Wavelength A [um]

1.6

1.8 20 22






OEBPS/aa50810-24-fig13.jpg
M1+M2 NISP filters
(+M3+FoM3) FoM1+2 M3  Dichroic + NI-OA

- NISP
0.54-0.92 ym VIS science FPA

0.42-0.54 ym

VIS FPA





OEBPS/aa50810-24-fig15.jpg
) )
1
|
1
-
|
spacecraft
tilt
] [‘\
* e Ys
; spacecraft
: rotation
1)
\

“





OEBPS/aa50810-24-eq96.png





OEBPS/aa50810-24-fig17.jpg
EDS, EAF, self-calibration

Hardware calibration

1.2% Large slews, orbital maintenance

Unallocated time (EWS and EDS not visible)

0 10 20 30 40 50 60
Percentage





OEBPS/aa50810-24-fig21.jpg
)
=
—~

|ax1d / $21Ws0))

[63p] A SIA

1074

VIS X [deg]





OEBPS/aa50810-24-fig25.jpg
Dec. (2000)

R.A. (2000) arl Year2 Year3 Yeard Year5 Year6





OEBPS/aa50810-24-fig24_small.jpg





OEBPS/aa50810-24-eq101.png





OEBPS/aa50810-24-fig27.jpg





OEBPS/aa50810-24-eq102.png
(C°,.C).C)7)





OEBPS/aa50810-24-fig28.jpg





OEBPS/aa50810-24-eq107.png





OEBPS/aa50810-24-fig44_small.jpg





OEBPS/aa50810-24-eq106.png





OEBPS/aa50810-24-fig34.jpg
1073
W 107*
Q
= 10—5
=
+ —107°
<
g 107
_10—3
1073
yw. 1074
G
- 1075
=
+ -107° |
<
< -107*
_10—3
103
W, 107¢
G
= 10—5
=)
+ —-107°
<
S T

I
-
o

1

@

Tomographic bin offset






OEBPS/aa50810-24-fig38.jpg
(20 +1)2CFE (20 +1)2CFE

(20 +1)1CfF

1072 § bin1 H bin2 H bin3 H bin4 H bin 5
10734 H H H H
10744 H H H K|
103 / H H H H
10°¢ 3 H H H H

T T T T T T T T T T T T T T T
10724 bin6 H bin7 H bing H bin9 H bin 10
10734 H H H H
10744 H H H K|
1075 4 H H H H
107 E T T T E T T T E T T T E T T T E T T T
10724 bin11 H bin12 H bin13 |2 1ozl 0 o 102[ 102
1073 { H H s
10744 H H 3
1075 4 H H F
10704 . . H. ‘ . H. . . F

100 102 100  10' 102 103  10' 102 10°
) ) )






OEBPS/aa50810-24-fig39.jpg
2e+1)2C° (20+1)2C*°

(2e+1)2C3°

10! 4 binl H bin2 H bin3 H bin4 bin 5
1004 H H H H

10714 H H H H

10724 H H H H

1073 4 H H H H

I T T T T il T il T I T il T

10 4 bin 6 H bin7 H bing H bino H bin 10
10° 4 H H H

1071 H H H

1072 H H H

10734 H H H
104 1 I b:n 1 H ’ 1 b:n 12 H I 1 b:n 13 | 10° 102[ 102 1ot 1021 102
10° 4 H H 3

1071 4 H H F

1072 H H 3

10734 H H F

10t 102 103 10t 102 103 10t 102 103
) ¥ )





OEBPS/aa50810-24-fig40.jpg
1.04

p—
S
[\

-----
.......

0.981 —— Halofit

=== HMcode2016
""" HMcode2020
—-= Bacco

GC photo C;/CF®?
=
S

0.96

102

1

03






OEBPS/aa50810-24-fig47.jpg


OEBPS/aa50810-24-fig38_small.jpg





OEBPS/aa50810-24-fig43_small.jpg





OEBPS/aa50810-24-eq9.png
L) = é(zs;ﬁ ~301% +3)





OEBPS/aa50810-24-fig40_small.jpg





OEBPS/aa50810-24-eq1.png
w(z) = wo + wy

4
1+2





OEBPS/aa50810-24-fig28_small.jpg





OEBPS/aa50810-24-fig10_small.jpg





OEBPS/aa50810-24-fig33_small.jpg





OEBPS/aa50810-24-eq17.png
W@l
x(2)

o= op [ s
H(ZJ

+1/2
Y@ l





OEBPS/aa50810-24-eq12.png
Py (k) = by Py (k)





OEBPS/aa50810-24-eq14.png
£0) =Y =
Z 4; ! [Chﬁ([)+ BB,
+ CHR(0)| by ),

=<l





