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Euclid launch @ Cape Canaveral
( on July 1st, 2023
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Euclid Survey in a nutshell

4 Euclid satellite was launched on July 1st, 2023
and began 6-year wide field survey from Feb. 2024.
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AEGIS

* Wide Imaging Survey
(14,000 deg?, optical+NIR)

Core science: Weak lensing

# North Galactic Pole
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* Wide Spec. Survey
(14,000 deg?, grism)

Core science: Galaxy clustering
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The 15,000 deg.? Euclid Wide Survey, the 53 deg.? Euclid Deep Survey, and the 6 deep auxiliary fields (6.5 deg.?) [Mollweide Celestial]

|1 Euclid Wide Survey region of interest : 16 Kdeg.? compliant with a 15 Kdeg.? survey <> | @ esa
eoclid euclid @
Euclid Deep Fields : North=20 deg.?, Fornax=10 deg.?, South=23 deg.? =
o EUC“d deep aUXiIiary fie|dS (GOODSN=05, AEG|S=1, COSMOS=2, VVDS=0.5, SXDX=2, CDF5=O.5 deg.z) Background image: Euclid Consortium / Planck Collaboration / A. Mellinger
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Instruments on Euclid

©
o

O
N

—
O
LLJ
'c
O
e
@)
L
Q.
e
,2,
= 0.4
+
>
:I;J
V)]
C
()
(V)]
©
e
@)
l_

e Field of View: 0.57 deg?
| VIS (imaging)

NISP (imaging)
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Mellier et al. (2025)
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EARLY COMMISSIONING TEST IMAGE, VIS INSTRUMENT
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Credit: ESA/Euclid/Euclid Consortium/NASA

EARLY COMMISSIONING TEST IMAGE, NISP INSTRUMENT
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EARLY COMMISSIONING TEST IMAGE, NISP INSTRUMENT
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Early commissioning test image, NISP instrument (grism mode)
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Euclid Early Release Observations

4+ 17 fields are observed in a single day prior to the nominal survey.
11 papers and data are released on 24th May, 2024.
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KYODO PHOTO NEWS - D =maEt mNorth Galactic Pole ~°¢ O \
ERMDFELEE. ESI 0 . S o | AAbeII2390 \
- . . +15 \5’ ——(@HBarnard30 \ Y
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—45° | \\
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_75° | Galactic: Nebula Extragalactic: @ Nearby galaxy ,
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RA (2000)

Image credit: Takashi Moriya

Ken Osato (Chiba University & RIKEN AIP) GOPIRA Symposium 2025: 2025/11/06



Euclid will observe 14,000 deg? in 6 years.

Time (years)




Survey Plan

Euclid Wide (14,000 deg?)

> Euclid Wide Survey (DR1 in 2026)

- ~14,000 deg?
- VIS imaging down to AB magnitude 24.5 e
(10 o, extended source) A
- NISP photometry in the Y, J and
NIR bands reaching

AB magnitude 24 (50, point source)

@ North Galactic Pole

Dec. (2000)

- NISP slitless spectroscopy (red grism)
a line flux limit: 2 x 10-¢ erg cm2 51

» Euclid Deep Survey

- ~50deg? S M T
- Both blue and red grisms e
e EDFN (North): 20 deg? x 40 visi = Euclid Deep (53 deg?)
( O rt ) eg X VIS ItS The Euclid Wide Survey DR1 area maximizing the overlap with DES : North = 821 deg?, South = 1657 deg? [Mollweide Celestial]
— . ° o I Euclid Wide Survey region of interest : 16,217 deg? B Euclid DR1 area, 2024 : 2500 deg? ’ _
‘ E D S (S O Uth )‘ 2 3 d e g 2 X 45 V I S ItS DES, griz, 2013—-19 : 4500 deg? overlap with the region of interest I Euclid Deep Fields [total 53 deg?] ?é J e — @ esa
‘ E D — F ( FO rn aX) : 1 O d e g 2 X 5 2 Vi S itS UNIONS, ugriz, 2017-24 : 4500 deg? overlap with the region of interest Background image: Euclid Consortium / Planck Collaboration / A. Mellinger

Ken Osato (Chiba University & RIKEN AIP) GOPIRA Symposium 2025: 2025/11/06



Euclid Wide Survey

4+ The survey observation started on Feb. 2024 and is ongoing.
The first image of mosaic (132 deg?, ~1% of the full area) was released on Nov. 2024.

Image credit: ESA

Ken Osato (Chiba University & RIKEN AIP) GOPIRA Symposium 2025: 2025/11/06



Euclid Survey Timeline

® Public data release of Q1 (Quick release; 53 deg?2): Mar. 19th, 2025
® Public data release of DR1 (~1,900 deg?): Oct. 21th, 2026

Euclid Mission Timeline

Today

DR1 DR2 DR3

ERO 01 Q2 Oct ?026 Q3 Mar 2029 Q4 Oct '?031

May 2024 Mar 2025 Jun 2026 May 2028 jJan 2031

{Commissioning PV, & PDC
{Survey Start (Feb 2024) |

Extension
(Optional)

1 2 3 a 5 6 7 8

L h
(julyai‘,nZCOZ3) Years After Launch

Ken Osato (Chiba University & RIKEN AIP) GOPIRA Symposium 2025: 2025/11/06



Euclid Q1 Data Release

e Q1 Data Release happened
on March 19, 2025 o
> Single visits of EDF fields v
Total area: 63.1 deg?
- 28.1 deg? of the EDF South
- 12.1 deg? of EDF Fornax

- 22.9 deg? of the EDF North PNE T T SRR 11" s
> Data pFOdUCt 46°-;é-?9:41- RS {§a<.0 ' ‘ 0.10 2 2;3
, pe (L& o i e S o AB=5
- VIS and NISP image and 2d spectra frames K oS | L e
. \ ! | AB=8

Merged mosaics D e [l . 2 = —

. . . : B 1 [oose [mEE
Ground-based imagesing,r,i, z : § | @ sz
g ® AB=4
NISP 1d spectra and redshift catalogues T e
o AB=7
Catalogues based on VIS b D o - SRDRET s BT | oo po=s

MaSkS  —— - ------ O """ 4|k - E | B 500
. RA (ICRS) ’ m Aussel et al. 2025

Ken Osato (Chiba University & RIKEN AIP) GOPIRA Symposium 2025: 2025/11/06
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A&A Special Issue: Euclid on Sky

A&A, 697, Al (2025)
https://doi.org/10.1051/0004-6361/202450810 tronomy

© The Authors 2025 A trOphySiCS
Special issue

Euclid on Sky

Euclid 130 2%
l. Overview of the Euclid mission* tl,Ol's!

Euclid Collaboration: Y. Mellier!-?>**, Abdurro’uf>®, J. A. Acevedo Barroso*®, A. Achiicarro’-®, J. Adamek’®,
R. Adam®®, G. E. Addison’®, N. Aghanim’®, M. Aguena'®, V. Ajani'"''*13®, Y. Akrami'*'>®, A. Al-Bahlawan'®,
A. Alavil’®, 1. S. Albuquerque!®®, G. Alestas!*®, G. Alguero!®, A. Allaoui?’, S. W. Allen?!-?2-23®, V. Allevato**®,

A. V. Alonso-Tetilla? @, B. Altieri*®®, A. Alvarez-Candal®*’-2%®, S. Alvi®®, A. Amara®®, L. Amendola3!®,
J. Amiaux'!, I. T. Andika***®, S. Andreon3*®, A. Andrews>>, G. Angora’*?*®, R. E. Angulo®®-3’®, F. Annibali’”,
A. Anselmi®8®, S. Anselmi’?-4%-41®_ S. Arcari®®**?*®, M. Archidiacono®-**®, G. Aricd’®, M. Arnaud®-*,

S. Arnouts®’, M. Asgari47 , J. Asorey48 , L. Atayde18 . H. Atek?*®, F. Atrio-Barandela®*®, M. Aubert>°!,

E. Aubourgm’45 , T. Auphan52 . N. Auricchio®®, B. Aussel>>®, H. Aussel'' @, P. P. Avelino®*>°®, A. AvgoustidisS6,

S. Avila>’®, S. Awan'®, R. Azzollini!®®, C. Baccigalupi®®->?:%%:61®, E. Bachelet®?®, D. Bacon®*®, M. Baes®®,

M. B. Bagley® ©, B. Bahr-Kalus!:%®, A. Balaguera-Antolinez®”-%3®, E. Balbinot®®-’%®, M. Balcells®”-5%71®),

5 Flagship papers + 11 Early Release Observation science papers

Ken Osato (Chiba University & RIKEN AIP)

GOPIRA Symposium 2025: 2025/11/06



Large-Scale Structures: Galaxy Clustering and Weak Lensing

4+ Galaxy clustering (BAO, RSD) + Weak Lensing
- Spectroscopy (Euclid, Subaru PFS, Roman) - Imaging (Euclid, LSST, Roman)
= Geometry of the Universe, growth of structures = Structure formation, galaxy clusters

Credit: Claire Lamman/DESI collaboration

Ken Osato (Chiba University & RIKEN AIP) GOPIRA Symposium 2025: 2025/11/06



Large-Scale Structures: Galaxy Clustering and Weak Lensing

4+ Galaxy clustering (BAO, RSD) + Weak Lensing
- Spectroscopy (Euclid, Subaru PFS, Roman) - Imaging (Euclid, LSST, Roman)
= Geometry of the Universe, growth of structures = Structure formation, galaxy clusters

Credit: Claire Lamman/DESI collaboration

4+ Galaxy-galaxy lensing (cross-correlation) .
= Adding more information to break parameter degeneracy ¥ 3X2pt analysis = gg + yy + gy

Ken Osato (Chiba University & RIKEN AIP) GOPIRA Symposium 2025: 2025/11/06



Large-Scale Structures: Galaxy Clustering and Weak Lensing

4+ Galaxy clustering
5 S
108 - ﬂ ‘\"5@ b v\g
S
A @ Euclid
n @ DESI ELG
:|_<J 107 - @ DESIBGS  @DESIQSO
© @ DESILRG
©
(@)) 6
\B 1077 @ SDSS main sample
+= Wigdlez @ €BOSS QSO
@ 2dFGRS @ " g BosS LRG
10°1 @ VIPERS
® sDss LRG
10~ 1 10’ 107 10°
Volume (h-3 Gpc3)

 Euclid Flagship Mock

Castander et al. (2025)

35 millions of galaxies
with 3D positions

0.84<2z<1.88
0z < 0.001 (1+2)

Redshift space
galaxy power spectra

10

ze[1.3,1.5]

=== EFTofLSS

010 0.15 020 0.25

k[h Mpc~!]

0.05 0.30

4+ Weak Lensing
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Stage-lllI/IV Imaging/Spectroscopic Surveys

 Imaging surveys

e Spectroscopic surveys
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Euclid

Roman

Instrument

1000
fibers

5000
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2400
fibers
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[m]
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density 11 25 25 30 30 50
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Survey
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Ken Osato (Chiba University & RIKEN AIP)
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Forecasts on Cosmological Parameter Constraints

w = wo + (1 — a)w,

* Dark Energy EoS parameter

w, # 0 2 break of cosmo. constant!

wow,CDM (GCsp)
s wow,CDM (3X2pt) WL + Photo. GC

wow,CDM (3x2pt + GCsp)

FoM = 35
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~0.5

1
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N.B.: other
COSMo. params.

are marginalized.
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Mellier+ (2025)
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Forecasts on Dark Matter and Neutrinos

e Cold + Warm MDM model ® Massive neutrinos in ACDM
AN RY R
00 100 500 1000 2000 3000 4000 CDM+E my
— T T 7 T T T T T T T i
Fuclid+ Planck
B Euclid+CMB-S4+LiteBIRD
().67SE o2 ( E my) — 23 meV
< 0.674 .
10_1 0.670 E"Cl’d+CM B-S4
i thermal . 1 ' .
. il 2 980V (fuam =11 +LiteBIRD
= mthermal > 9300y (f 0 —01)]  ows) o (§ jmy) — 16 meV
- 5 | 0.960 } | |
(o) (95 /o CL) 0.818 | 4 i
U From Euclid 3x2pt $0.810 N — : 1
{© oso2f : o+ ]
= 1()2_-/ WL - P
E ] = : ; I 5 I j I . { )
E - 3x2pt ] . 0.10 F o= T T : T : 1 |
g 3x2pt + Planck fq 0.05 / T \ T ’ T 1
10 — 2(')0 —— 4(1)0 —— 6(I)() —— 8(I)() — '10()0 | Ao.lznk ._ ‘().'32““ ‘ol.(;?'o‘ 0(27) — i).f;cé | b.s;ﬂi - ‘O‘.é;().;')m()..éll")‘ - '(‘).1()5‘ o0
Euclid Preparation: ynthermal [eV] Qim0 h N o > my[eV]
Archidiacono+, 2024 wdm WDM mass Euclid Preparation: Archidiacono+, 2024

Ken Osato (Chiba University & RIKEN AIP) GOPIRA Symposium 2025: 2025/11/06



The Ultraviolet Near Infrared Optical Northern Survey is a collaboration of 4 scientific projects:

Pan-STARRS
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UNIONS

Hawaiian Alliance of ground-based telescopes:
CFHT/CFIS(++) (u, r), , Subaru/WHIGS (Extension) (g), Pan-STARRS (i, z)

WHIGS-G_

.

_|_
UNIONS Overview Paper (Gwyn+, 2025)
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WISHES and WISHES+: z-band Survey for Euclid

4+ Wide Imaging with Subaru HSC of the Euclid Sky (WISHES): S20B-S24A (Pl: M. Oguri)
Provide HSC z-band imaging data covering the northern footprint of Euclid Survey
(i) improve photo-z of source galaxies for cosmic shear science
(ii) search for rare objects such as high-z quasars

= The regions at +15 deg < Dec. < +30 deg will not be observed by LSST nor WISHES.
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WISHES+ (S24B-S27A; Pl: K. Osato) will cover the missing sky.
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Survey Footprints of Euclid and WISHES/WISHES+

3,218 deg? planned

atus as of 2025-10-26 (YYYY-MNM

3,102 deg? completed

St
— 18" 17" 16" 15" 14" 13" 12" 1:
80
~ / '. >
/ WYAEGIS
=7 v A — A 70 ¢ S :
. | : ?
WISHES+ .
~ ‘ & 50 ,
S il =
Q \COSMOS 9
N ‘ (&)
N EF : A
U il |
\ 1’11";’1!’%:1!’rllrr,’”f' % A A A A AR XA Y WA N
IIII I'I;?III A ” IIIIIIIIII’IIIIIIIIIII A - A ) IIT! g Y
II II: II;I I%IIIII A II 4 A II \ g IHI II II A : IIJ
IIr A WA :III; 4r£Qv;e.redeII \ I SIAI ,"T RS:I I
30 \ R'KA,,LA- ‘ oy nwkm,«rf*z-’ AL
BAXEXAKRARAXIAIARIEAAXAAIAKAAKAXAAA 5 @*%?‘*%*‘%W‘*’W“
%1,355 deg? (pl d
§ K i1, eg? (planne
N E\ , T / N ) 4 3 i b% X \ 1 2\ %
- . % SN TR Y 663 deg? (completed
} ORI PN
285 270 255 240 225 210 195 180 1 46

Euclid Wide Survey chronology (2.2Kdeg?/yr)

1T | —
Yearl Year2 Year3 Year4 Year5 Year6

2024 2025 2026 2027 2028 2029 &

R.A. (2000)
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4+ WISHES+ region will be observed
by Euclid from 2026 (Year 3).
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Recent Activities of Japanese Euclid Consortium

® Japanese Euclid Consortium (JEC)
The contribution from WISHES/WISHES+ grants access to Euclid’s data for 35 Pls.
Each Pl can assign two junior members (students or PDs), who also can get access.

JEC Meeting 2024
KMI, Nagoya University; Nov. 25-26, 2024
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Summary .

.-
&

'

ologlcal surveys has started 6- -yr wide field
hisito verify or even exclude the standard
,‘k lensing and galaxy clustering.

» Euclid as one of Stage? \
survey. The primary SCI
cosmological models #

* Q1 data release has alre;dghéppéned and the first data release (DR1) is
planned in Oct., 2026. By then, many scientific results are expected
to appear. SO

» To complement Euclid's data ‘UNIONS will provwle multl-wavelength
observations. Subaru HSC‘is also, contrlbutmg.te UNIONS for '
z- and g- -band observations. : . R N
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