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Euclid Survey

4+Euclid satellite was launched on July 1st, 2023
and began 6-year wide field survey from Feb. 2024.
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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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Timeline of Data Release

® Public data release of Q1 (Quick release; 63.1 deg?): Mar 2025

® Public data release of DR1 (~1,900 deg?2): Nov. 2026 (1st), mid-2027 (2nd)
» DR1 includes Euclid Medium Deep survey which overlaps HSC-SSP.

1 Commissioning & Performance Verification
1 3 months

W, N.B.: The indicated time is
1 | Early Survey Operations . | rel bli I
i |6 months Internal release, not public release.
! yd I I [ [

I I I I

l I I I

) I ) I
! l | | l
! | | | l
! TO Q1 DR1 Q2 DR2 Q3 Q4 DR3
| Start T1=T0+14 T1+1yr T1+2yrs T1+3yrs T1+4yrs T1+5yrs T1+6yrs
| l months
' main mission > < extension

6 years (optional)

e Launch I
0 2 Today 4 6 vyearsafterlaunch 8
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Euclid Q1 Data Release

e Q1 Data Release happened
on March 19, 2025

> Single visit (equivalent to Wide layer)
Total area: 63.1 deg?

- 23 deg? of the EDF South

- 10 deg? of EDF Fornax

- 20 degz of the EDF North Suj\ﬁqy\/@a A RTE % Q} =7 TT7°
h @ s | M .-y ° 25 2MASS (JHK)
> Data prOdUCt 460_;_5_:9:41- . "C;:‘TL - .I'-' -%;‘&-A-.{-?-E‘T“‘G" ...-. i - 0.10 2 ﬁ§=z
, pe (L& o i i e S o AB=5
- VIS and NISP image and 2d spectra frames K s | 7o
. _ rEy >| AB=8
Merged mosaics o | . 2 |
. . . 7 R
Ground-based imagesing,r,i, z : § | @ sz
kS ® AB=4
NISP 1d spectra and redshift catalogues Mg | e e
o AB=7
Catalogues based on VIS B Toe i S TRE T s U | oo Ao
MaSkS  —— - ------ O """ 4|k - E | B 500
. RA (ICRS) ' m Aussel et al. 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.
WISHES+ will cover the missing sky and open up a synergy with ALMA.

19¢

— [ Euclid (2024-30) : — —
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© 20F GFIS (2017 i :
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5 21 WHIGS (2019-) s Euclld : —~ 0.8 A AT
> f WISHES (2020, Z S o 1] 1
5 22;— Y R NISP ! S 0.6 K |~ W\
2 23} v g m ] g /
g [ e £
E uf \ ; — WISHES 1 5§94 VIS Y H
© - -
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Survey Footprints of Euclid and WISHES/WISHES+

4+ Extended Wide Imaging with Subaru HSC of the Euclid Sky (WISHES+; PI: K. Osato)
15.1 nights are allocated from 524B to S27A.

e 3,218 deg? planned
==~ w 19" 18" 1 16" St1a5Eus * (131“2025_%3“_26 (thYY_M¥3:1 08 degz completed

WISHES ===t =
/ {;’ / /, /" ‘ /
Bl e B
235 = . , L= | I
' 50
= O
o § —
= 0
£ -
©
Covered by LSST®".
overed by X\ O
i . ‘ ) 30 YW YA YA WA (Y
I — W A ‘\ AXOAXIAXY ¢‘?& PAXAXAKIA)
- N 20 & o $
Euclid Wide Survey chronology (2.2Kdeg?/yr) ‘ 3 i 3 3 ‘

285 270 255 240 205 210 195 180

g X1.46 more areas
Yearl Year2 Year3 Year4 Year5 Year6

2024 2025 2026 2027 2028 2029 SENSEE. o "4 WISHES+ region will be observed
Credit: Jean-Charles Cuillandre (CEA) itAscension by EUCIid from 2026 (Year 3).
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Current Observing Status of WISHES/WISHES+

e WISHES
Planned area (w/ PS1): 3,218 deg?2  Stausasof 20251026 (YYYY-MM-DD)
19 18 17 16 15 14 13 12 11 10 9 8 {

Planned area (w/o PS1): 4,400 deg? 30
Observed area: 3,108 deg? %

Completion rate: or : S SSSISSSSSSTD :

70.6% (w/o PS1), 96.6% (w/ PS1) al %_

Completing WISHES (Pl: M. Oguri)

Is ongoing in S26A. | _
e WISHES+ &

Planned area: 1,355 deg? i ks L |

Observed area (as of today): 794 deg? I OO SEOR OR e ,,,,,,, ; SO0 :

Com P letion rate: 58.6% Mww ,/ XA

N.B.: WISHES+ region is more visible 2ot WMIICLE s

in spring semester. We will request more | “PURTREIETREEEIEE

nights should be allocated
In spring semesters.

Ken Osato (Chiba University)
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Improving Photo-z for Cosmic Shear Cosmology

® Mean/scatter of photo-z accuracy ® Qutlier fraction

g """""""""""" | 03 I L L e I I L |

N BEELLL mean (with WISHES) - : with WISHES
: A mean (without WISHES) Zlim = 22.2 . ——  without WISHES Zlim = 22.2
Nl = scatter (with WISHES) w/o WISHES+ _ w/o WISHES+
—5 0.10r1 scatter (without WISHES) ’

N’ - o :

| _ _ «° 0.2 =

4+ cC N

2 _ _ .0
L 5

[/ 23.4 =

z * m— . G

Iq\l 005? D Y _______..7“ ______ II7WISHES+ G:) B zlim = 23.4
= | W e e w/ WISHES+
3 | |

© relative S/N : .

v S M. | relative S/N
~_ L. . Y . RS S NN W oy

r% ...... r.-.,...... “" L h,,*“_‘_“‘..- ~.. -- et . x l,“‘ I

(D) OOO — . w® R R S B S

E I I S N T T S T I TR T TR RN N T S S T I SR T SR

0-5 ].-O ].-5 2-0 2-5 O-O 0.5 1.0 1.5 2.0 2-5
Zphot

Zphot

4 Blue lines: Only z-band depth changed with depth of other bands (VIS+ugri+YJH) kept.
= Without WISHES+, constraints on cosmo. params. would be degraded!
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The Ultraviolet Near Infrared Optical Northern Survey is a collaboration of 4 scientific projects:

Hawallan Pan-STARRS
Islands & 2 x1.8m
Subaru
CFHT Telescope
3.6m 3.2m




UNIONS

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

“WHIGS Extension

Pan-STARRS'i

Subaru/WISHES z _ B Pan-STARRS 2

WISHES+ .

® Credit: Stephen Gwyn (CARC)
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UNIONS Overview Paper

4+ UNIONS Overview Paper (Gwyn et al., 2025; 2503.13783) has been published in AJ!

Ken Osato (Chiba University)

e Coverage of each survey

* Photo-z accuracy

L L L L L

ugriz
1.50 - /
1.25- g
1.00 7 //,,- : ,//,,
0.75 - '
050 7
" " bias=-0.008
NMAD = 0.061
022 ,' e No.15 = 16.3%
0.00 g’ | N0.25 = 8-9%
0.0 0.5 1.0 1.5

Zspec
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UNION-3500 Weak Lensing

Declination [deg] Shape catalog: Hervas-Peters et al. (2026)
K B-mode validation: Daley et al. (2026)

+45° +60° M

1 1
1 1
1 1
1 1
1 1 P s,
1 1 ¥y ¥
‘ I X .
1 I
! 1

Mass map of 3,500 deg? ;£ 5

4+ Stand-alone weak lensing measurements
with UNIONS data

e Cosmology constraints
Fourier space: Guerrini et al. (2026) 5

Config. space: Goh et al. (2026)
()| UNIONS C; (This work) 1
BN UNIONS C; (This work) | UNIONS &4 (9), (Goh et al., 2026) r—re== | 0600
UNIONS &, (Goh et al., 2026) (11)
\ Planck 2018 DES Y3 &.(9) o —1470
DES Y3 C, —— —1.000
\ KiDS-Legacy £+ (%) o —0.870
KiDS-Legacy Cg o -1.220
KiDS-Legacy E, o —1.010
DES Y3 + KiDS-1000 combined ol ~1.290 . P B
HSC Y3 £4(9) et ~1510] 315° 300° 285° 270° 255° 240° 225° 210° 195°
HSCY3 Ot e T 1480 Right Ascension [deg]
(1) Fmax = 55 Mpe™, fmax = 2048 T eeee—— |
Emax = 3hMpc™, Lmax = 1800 p——a—— —0.060 4 P 0 9 4
L1 ) Fmax = ThMpE™, fypae = 500 —e— 0180 K X107
L0 / Include large scales, £, = 1600 e  —0.01 0 E
Small scales onl p——  —0.130
09 Large scales ong p——t—i  —0.150 SurVey Area Neff Oe¢ PSF FWHM
o | \ (it T (deg?] | [arcmin=?] | (weighted) rarcsec]
0.8 ‘ g
- W’.‘.‘?.?F??...I}E’_..?%?X%.S.i ..................................... g v o 332" KiDS-Legacy 1,347 8.94 0.29 0.7 (r)
0.7 ((\"3 .%%?i%‘gg?iﬁéféﬁgﬁ .................................... il 'J_}'('j:'dé'g DES-Y3 4,143 5.59 0.261 0.98 (r) — 0.85 (2)
y (i CRTONE G Bl A et ..... e DES-Y6 4.422 322 0.29 0.95 (r) — 0.83 (2)
02 04 0.6 06 07 08 09 10 LI UNIONS Cy, Blind C —a— —0.590 HSC-Y3 433 22.9 0.236 0.59 (i)
i St - o 07 08 09 10 DECADE 8,768 4.49 0.258 1.08 (r) —0.95 (2)
PO o Be B0 BT 08 Yk UNIONS-vO | 1,700 6.8 0.35 (raw) 0.65 (r)
° UNIONS-3500 | 3,648 4.96 0.27 0.71 (r)

Subaru Users Meeting FY2026: 2026/06/18

Ken Osato (Chiba University)



Summary

o WISHES+ is the deep z-band survey for Euclid and stand-alone science.
In combination with WISHES, the total survey area reaches 4,550 deg?.
Its legacy value is high; the data can be used for many years in various fields.

e WISHES+ observations are going well; the current observed area is 794 deg? and
the completion rate is 58.6%. The rest will be completed by the end of S27A.

* We are working with other UNIONS surveys (CFIS, WHIGS, and Pan-STARRS).

The synthetic multi-band catalogues have legacy values.
The data have already led to several publications and more to come in near future.
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UNIONS Results

4+ Stand-alone science projects with UNIONS data
e UNIONS Grand Unified Catalog e UNIONS WL

= Deep multi-band catalog = Precursor of Euclid WL

Current area: >3,000 deg? (ugri) Current area: 1,440 deg?
>1,200 deg? (ugriz) Source density: 6.73 gals/arcmin?

* ugri — &
— C

° ugriz | .
| J)SEBIsn=7
T E:

| N.B.: Blind analysis

+m

"

Q “ N “ © >
D

Crédit: Hendrik H}/debrandt (RUB) N > > S / ©
Dark matter density Se Credit: Axel Guinot (CMU)
Subaru Users Meeting FY2026: 2026/06/18
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Search for High-z Quasars

4+ Deep z-band images are very important for efficient quasar search from Euclid.

4+ WISHES + WISHES+ provide ~20 quasarsat7 <z < 7.5, ~15 quasarsat 7.54 < z
(these numbers are limited by z-band depth!)

4+ We will start selections with the first UNIONS Grand Unified Catalog (zwisHes - yrs1),
later replaced with Euclid Y.

o o
| - 4+ ALMA Host galaxy studies are only possible
i ( J
| in the WISHES+ area.
]‘ _ Stars/dwarfs 8.0 Disturbed morphology
e FluxDens ity Meakan(Se[ city Vel'lgrir?%g sion  Flux Dens ity Mefaknmvglq)c:i ttttt .(lgirir?%g()sion @) Undisturbed morphOI()gy
O R S.“:. TR c 0 30 60 90 R 160?00 10t @®
O R “t.‘o ) D ¥
H"a _ Rl R ':‘:3"';.' e . o ':o-'&"'%‘
S : RN
| W LG 7.0 ™ . o5 S 9 P »®
-7 — 6Qo %, —— —o 4 —_
2 - @& quasars A P
®
5 O B v 4 . © 7
LLd - 8 oo - - P
P .z oL T 8 el
| 35 B S g
"N — 5 gl
3
o' .. O L
. 1 y 0 "
1 [ I , : y g R Local galaxies
0 1 2 3 4 ®9 10 11 12

Neeleman et al. 2021 log galaxy mass [Mo]
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Multi-Wavelength Synergy with ALMA and TMT

4+ WISHES+ unlocks synergy with ALMA and future large telescope in northern sky.

e Searches of :
- Massive high-redshift galaxies (~a few x 10,000)
- Highly lensed galaxies (~16,000 clusters expected in WISHES+ area)

4+ Euclid + WISHES/WISHES+ will provide unique opportunity to study
high-z galaxies in great details.

currently only a few

[ClI] 158um m_H-band=22.9 .
= oL | at z=6.2
£ Galaxy Outflow g
é\ .
(D [ ]
3 - | Representative Inputs
X = | for the future telescopes,
N such as TMT
30 arcsec EI'I" 1u II || IJrl 1 |1 J|| Illrrirh,] TJ' " ars , &
- ALMA 1B II-F-ll ! ”- - w ks A
% 1.2 mm 263 264 265 [@ CNAY Sy

Observed Frequency [GHZ] = o I |
(Left) ALMA survey of lensing cluster (Right): Emission observation of lensed galaxies
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Ongoing WISHES surveys of rare AGN

4 Dust Obscured Galaxies (DOGs): an AGN pop. between dusty starburst and quasar

- 3,700 DOGs selected from the current UNIONS catalog of 800 deg?
(w/o WISHES-z; Yoshida, Nagao et al. in prep.)
- DOGs could be lower-z counterparts of JWST “Little Red Dot (LRD)” AGN

4+ WISHES+ characterizes the sub-population at different evolution stages
- Deep NIR catalog available in WISHES+ area

4+ Radio galaxy search (u/g/r/i-dropout) also ongoing (Ide, Nagao et al. in prep.)

Noboriguchi et al. 2019 Noboriguchi et al. 2023
UL | T T T T TTTT --iiii --ui?i 1 111 T LA L B LR | T L B B L N T T
HSC +—8— HSC +—8— HSC —8— A
104 VIKING i VIKING il VIKING . = DOGs @
i ALLWISE +—a— ALLWIS% s ALLWISE +—a— 3 Ty 4
10 I o -+ 3 - S (3
5 HSC-SSP DOGs + = < HE .
E 2.1 Hf—‘ i gl il — )
£ 10 ,,f & Py -
< 10t F e + % + . . g
- - i o 5
100 B FBIE;C @ B }EIE‘—EL - "E‘liE.—h = E
107 | *? Bump DOGs -+ ? PL DOGs -+ BluDOGs . E
b b b e e T ] ] 2
0.1 1 10 100 1 10 100 1 10 100 — 109 10
observed-frame wavelength [um] observed-frame wavelength [um] observed-frame wavelength [um] Rest-frame wavelength [um]
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Details of Observations

® Observation conditions:

seeing < 1.0, transparency > 0.7, gray, 1.3 deg
>30 deg from moon o e
® o
® Following HSC Wide observing strategy, Ny °
3 dithers for each pointing, 80 sec exposure for each ° ®* .
Effective area of a pointing: 1.46 deg? red: pointing center
green: dithering
® 105.5 hours (~= 15 nights with weather factor) (ROITH 0.4 ceg,

. TDHITH 63 deg)
in HSC Queue mode (assuming 10 hours = 1 night, weather tactor = 0.7)

e WISHES pointings are given higher priority.
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Photo-z in UNIONS Grand Unified Catalog

ugri

0 1 0 1 17.5 20.0 22.5

Zspec Zphot r Credit: Hendrik Hildebrandt (RUB)

Ken Osato (Chiba University) Subaru Users Meeting FY2026: 2026/06/18



Photo-z in UNIONS Grand Unified Catalog

ugri

0 1 0 1 17.5 20.0 22.5

Zspec Zphot r Credit: Hendrik Hildebrandt (RUB)
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Photo-z in UNIONS Grand Unified Catalog

0 1 0 1 17.5 20.0 22.5

Zspec Zphot r Credit: Hendrik Hildebrandt (RUB)
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Other Science Cases

e Optical counterpart of GW sources Lightcurve of kilonova
Identification of neutron star mergers 18— ey on om
is important for studies on origins of § merger at 200 Mpc

r-process elements.
= Deep reference image is critical.

* Probing MW structures
The tidal stream of the last major merger
of MW (Gaia-Sausage-Enceladus) is
expected to lie within WISHES+ footprint.

= Understanding the kinematics and days after the merger
chemistry of MW

z-band magnitude

* Finding strong lenses, cluster sampleuptoz=1,...
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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
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Euclid DR1 Coverage

4+ DR1 (blue footprint) spans 1900 deg? (500 deg? in North, and 1400 deg? in South)

Euclid DR1 Input Coverage

""""""""""""""""""""""""""""""

231!

.......

............................................

Image credit: ESA
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