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Status of Euclid mission n AR

* Euclid Spacecraft and the two instruments NISP and VIS are working perfectly with a duty cycle ~99.5% &
 Sky area scanned (27/8): 3574 deg? , ~176k NISP images and ~83k VIS images '
» Fast ice formation on Folding Mirror #3 solved with second decontamination (June 2024) & &

 Data acquired between the two decontaminations (March-June 2024) are not used for Euclid Science.
Recovered in spring 2025.

 Some indication of slow formation of ice on NISP focal plane, expected not an issue.
* No sign of important degradation on VIS and NISP detectors. &
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Euclid Data Release timeline Eoclic

Commissioning - 2 - 2 . 2
and PV Early Survey 1900 deg 7500 deg 14000 deg
Operations I-DR1 P-DR1 I-DR2 P-DR2 I-DR3 P-DR3
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Now

years after launch

* In August 2025 Euclid Consortium (EC) and ESA revised the schedule of the Data Releases (DR).

* The Internal Data Release (I-DR), i.e. to the EC working groups is always 1 year before the public DR (P-DR).
* |In the new schedule DR2 and DR3 have been delayed by 9 and 4 month, respectively.

e Delays in the I-DR will be absorbed by the Euclid Consortium, no delay in public release
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Euclid Science Ground Segment (SGS) Vel

Level1 > LeVel 2 e R
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® Data processing activity is done in national Science Data Centre (SDC)

e Complex due to the need to merge different data sets (VIS, NIR, EXT)

* Processing is following the data acquisition

e Data release are demanding requiring regression test and reprocessing
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The Q1 Data Release

® One pass of the Euclid Deep Fields
® 63.1 deg? of VIS, NISP and EXT (external) data
® [he best pass using the red grism
® ~1/6 of overall Hubble Space Telescope
® ~/ days of observation
® One pointing on the “Dark Cloud”

The Euclid Wide Survey and the Euclid Deep Survey

I Euclid Wide Survey : 13,345deg? in 6 years, avoiding the galactic plane (stars, dust) and the ecliptic plane (zodiacal light)
Euclid Deep Fields : North=20 deg? (top left), Fornax=10 deg? (bottom right), South=23 deg? [+ extended coverage]

Vho @ - @esa
i rtium / Pla Collaboration / A. Mellinger

= The Euclid survey focuses on the two galactic caps to explore the extragalactic sky (total coverage = 2200 deg?/year) gackgro

40 Euclid Q1 paper submitted

mainly Technical + Legacy Science
5
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Data public available
https.//eas.esac.esa.int/sas/

TOP FEATURES

/(@ EUCLID MISSION

- _/ Information, news and res
on the Euclid mission
comm

uuuuuu

Planck reddening E(B — V) [mag]

a Q1 RELEASE
ources Papers, known issues, Ccitation
for the guidelines, etc.

for the ~ guidelines, etc.

'Tffzuclid

1 12.1 deg?

Brightest mag in:

2MASS (JHK)

AB=3
AB=4
AB=5
AB=6
AB=7
AB=8

Brightest mag in:

ATLAS (riz)
@ AB=3
® AB=4
e AB=5
e AB=6

AB=7
AB=8

*$ ", ESASKY

+
¢’¢ ESASky visualization for Euclid
Science Archive.
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https://eas.esac.esa.int/sas/
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Euclid full survey

DR1 Data Release

Content defined in EUCL-EST-ME-8-020 . ’ﬁ A af -
About 1900 deg? of Wide Survey (~500 Nord, ~1400 South hemisphere) /N ‘DR Y '
Deep Field North : 8 pass red + 3 blue grism
Deep Field South : 10 pass red

Deep Field Fornax : 1 red + 1 blue

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

All Level 1 (LE1) VIS and NISP raw images. e YRS

Valid and complete LE2 and LE3 data
» calibrated VIS, NIR and EXT, merged tiles, 1D spectra, redshifts, Photo-Z, shear...
Some calibration products

Data will be delivered to Euclid Consortium for proprietary analysis starting from 21/10/2025, to the public on 21/10/2026
Due to the complexity of some data, in particular spectra, the freezing of the pipeline and the processing is in late.

* All LE1 and some LE2 will be delivered in October

e rest of LE2 and LE3 end of 2025.
DR1 is x38 Q1 —> 1.4 PB of data including images, and 100 TB considering only the catalogs (my estimation)

* Our plan is to store part of the DR1 products at CNAF to make them available via Euclid DatalLake (Rucio+IAM).

We are now testing the system.
INFN
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https://www.cosmos.esa.int/documents/10647/12245842/DR1-memo_250624.pdf/3afe4605-d3f4-53ab-b0b6-43978ccc0a24?t=1750775879264

Data Analysis of DR1 Ve

Country distribution of DR1 KP Coordinators (Jun 2025)

USA e
L’analisi dei dati e la pubblicazione dei risultati sono organizzati  Austia
in Key e Standard Projects (KP, SP). Other 4
* Per DR1 in totale ci sono 74 KP, e circa 30 sono prettamente Netherdands /]
di cosmologia

e 42 del 129 coordinatori sono ltaliani,
* 7 hanno I’affiliazione INFN (gr2 or gr4) @
* Per la DR1 si prevede di pubblicare > 300 articoli,
~100 con risultati cosmologici

Spain

UK

France

Switzerland

Germany

G.Guzzo, 7t Euclid ltalian
ITA: 42 out of 129 coordinators Meeting

~ 7 associati INFN (gr. 2 0 4)

* Euclid non ha Common Founds —> gli eventuali costi di pubblicazione sono a carico del primo autore.

* Euclid pubblica principalmente su Astrophysics & Astronomy

* open access con un costo 150 euro oltre le 12 pagine + 8 appendice.

* ASI puo’ coprire il 50% di ogni pubblicazione

* Forte spinta alla “sintesi” e gli articoli piu’ lunghi verranno sottomesse a riviste senza fee, ma.... per ll
2026 chiediamo un contributo di 6.5 kEuro per spese di pubblicazione (SJ alla sottomissione)

INFN
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veuclid

Pubblicazioni

120

e Piu di 200 articoli pubblicati 0 sottomessi
e Dal lancio di Euclid (2023)
e 73 articoli pubblicati o0
e 10 a prima firma INFN, di cui 6 Gr2 30
® 42 con almeno una firma INFN nei primi 10 autori

90

0
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

+ 40 Euclid Q1 paper sottomessi alla rivista

Euclid: I. Overview of the Euclid mission

Area proportional to the number or download

A&A
arXiv
yCat
SPIE1
MNRAS

20 [ other
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Stato finanziamenti ’euclia

90,0%

Profilo di spesa in linea al netto SJ con il numero di mesi 8/12 4§67 . /\ /‘
® 56.4% (missioni) impegnato al 29/8 2 ° .7L.AT._._._/.L._. 56.4%
® Si prevede di spendere tutti | fondi assegnati nel 2025. qg, 46.0% 17
e Per riunione di settembre difiniremo la restituzione del % 22 59, \//
SJ e eventuali piccole restituzioni sui fondi ordinari -
"7 50 FE GE LE M PO RM1  TO

Per il 2026 leggero calo nelle richiesta, al netto spese di pubblicazione, a fronte di una anagrafica stabile

— Assegnato O Preventivi — COST/FTE O Preventivi
400 30
(o
300 22,5 O
o o
T 200 o d S
(o o W
o (o
100
o
0 0
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 INFN
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® | a sigla Euclid e in una fase “stazionaria™ con un fisiologico ricambio di persone, euc 1(:]

Anag rafi ca ® Numero ricercatori affiliati; 74 Byt by

® [otale FTE 31.3
e FTE / Persone = 0.43

— FTE/Pers.

- Num.Pers. - FTE O FTE O Persone ©O FTE/Persone MediaFTE/Persone
80 0.5 16 0,80
60 0,45 12 0,60
e -
ke 3
40 o 04 E g 0,40
E Z
20 0,35 4 0,20
0 0,3 0 - ' ' ' ' : 0,00
2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 ’

Bo Fe Ge Le Mi Pd RM1 To

Personale afferente a progetti sinergici

Contratto: tempo

: : : : % %
Nome e : Dipendente/| determinato/ Tipo di supporto . s % totale | SIGLA . ... |SIGLA . s ..
Cognome 298 Associato/...| Indeterminato, ENTE (PRIN, PNRR, ....) flome attivita sinergica| 1 Aff|1n|ta p. Aff|2n|ta MO
| borsista
Andrea Begnoni Euclid Pd  Associato PhD UniPd PNRR CN1_Spoke2 100 Euclid 50 ET 50 Attivita di Cross Correlazione LSS-GW
Stefano Davini Euclid Ge Dipendente Primo Ricercatore INFN Ge PRIN PRIN_20222JBEKN 10 Euclid 10
Filippo Oppizzi Euclid Ge Associato Assegnista INFN Ge PRIN PRIN_20222JBEKN 100 Euclid 100

Stefano Davini e Filippo Oppizzi sono presenti in anagrafica di Genova, mentre Andrea Begnoni per un fraintendimento non € in anagraj I N FN
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Stato risorse umane

riggerato dallo “Status Report” sono andato a guardare la composizione della sigla Euclid tra dipendenti e associati

'Personale entrato sullo |
'strumento con
‘background alte energie |

.

11

Il concorso INFN in corso, sia teorico che sperimentale, non ha

Institution Researcher FTE NOTE
INFN Associated INFN Associated
Staff | TD | Staff | TD/PhD | Staff | TD | Staff | TD/PhD
BO 4 1 3 0 1 1 0.7 0 ASI
FE 0 0 4 1 0 0 0.9 1.5
GE 2 141 3 5 0.5 2 0.9 3.2 ASI| + PRIN
LE 0 0 6 0 0 0 1.1 0
M 0 0 3 1 0 0 1.5 0.2
PD 3 1 8 3 1.3 1 2.7 2.7 ASI
RM1 0 0 8 5 0 0 2.9 2.6
TO e O 2 3 0 0 5 5
Total C&b 4 i 37 18 2.8 4 15.7 15.2

euclid

avuto “un occhio di riguardo” per la comunita cosmologica e astro.

E difficile far crescere un comunica in questo contesto. ...

INFN

Istituto Nazionale di Fisica Nucleare



euclici

INFN

1 2 Istituto Nazionale di Fisica Nucleare

0
AN
-
N
o
c
A
=
Q
()
| .
()
Y
()
o
(o
- -
wjd
-
o
(&)
=
1
©
>
o
e
)
o
2
LL
<
1
=
2]
-
o
o
-
©
Y
()
ajd
(/p)




Souclid

VIS/NIR PHZ/LE3|d A SHE delivery and AVIS/NIR/MER/PHZ A SIR/SPE/SHE/LE3id
CalProduct delivery SIR CalProduct Internal Publication Internal Publication
DR1 CCB A DR1CCB | A
_ SIR/SPE/SIM-WL LE3/SIM-GC LE3 final
Milestones delivery prelim delivery delivery

DR1 EXT SIM-WL (step3)

Prerequisites processing Pro ing

SIM-GC Processing

VIS/NIR/MER/PHZ DR1 Version dev DR1 Data Processing Validation and Publication

PF Development,
Processing and

data validation SIR/SPE/SHE/Le3id DR1 Version dev

DR1 Data Processing Validation and %
Publication

DR1 Data Processing
Validation and Publication

LE3 DR1 Version dev and integration on RR2 data

INFN

1 3 Istituto Nazionale di Fisica Nucleare
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Stefano Dus

UC 1C]

Observation of the Galactic Centre

On March 23rd 2025 the Euclid acquired 4.8 deg? close to the
Galactic Centre.

Mainly for exoplanet search.

The same area will be monitored by Roman for 5-year period
from 2027 for its Galactic Bulge Time Domain Survey

Euclid data will be released on Q2 in 2026

14

Euclid Galactic Bulge Survey area (4.8 deg?)
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lce contamination...

After the second decontamination of FOM3 the problem is over!!!

Launch 1stde-icing  2nd de-icing
¢ Short exposures ¢
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® Spectra Reconstruction

® NISP is a slitless spectrometer —> all the sources in the focal plane are dispersed
e Euclid use H , line to measure the redshift of Line Emission Galaxies (LEG), which are ~4% of the total

e NISP spectra resolution is A/ A4 ~ 480 and so the H, line is blended with N;; doublet —> no strong features to

identify the correct line.
® Slitless spectroscopy complicate the problem because of contamination from other spectra or signal persistency R S
from previous bright sources T

1.8F
c10-17 ' F(Ha 4 Xll}'— l.ZQTENIEZ‘;(I{.)().','.'J]Tlie 15 xjo- v i F(Ha + NII) = 2233256803 | 8 :"H'.’ e ~ 16 ' '
N . _ 5 Example: residuals _
Q ’ Example: bright S Ho
N ST from contamination
> BEN : emission lines
> B 1k, A g 1]
ﬂ ::_ 0 : g
© > ! P «
1; i NDITH=3 True Ha 1~ COMBINED NDITH >3 Ivwe Ho }- COMBINED H
.E d| : leasured Ho Incid ‘ : eda  —— Incident ' |
- - - - . — 4 . i . — = — .
2 o o Oboetved Wavelength (] | - Otommved Wosnlatgth () o o LOf
>
8 Mltlgatlon aCtIVIty 00 05 1.0 Zue 20 25 3.0
| ' ' ' ' ' ' ' ' ' 0.6 T T T . T . .
(4] : : i correct —¥— N_OBS > 3, R50 < 0.25”
4 ® Study the observed spectra to improve the spectra reconstruction and ™ — om . j— N.OBS >4, R50 < 0.25"
. . oo . . . . I” al -¥- N_OBS >3 |

E line identification (Granet, Scodeggio INAF Milano, Moresco UniBo) of (AN T measwed [ -4~ N.OBS>4

i . 8 52 04
Z ¢ Evaluation of the of the effect of presence of “interlopers” (wrong z) = |
= in the galaxy clustering analysis (Risso INFN-Ge) = e
= ® MC studies to evaluate the effect of spectra contamination also L . g o2y
7 C .. . . N .
= through the injection of simulated spectra into real images U 01| 1= 0% 099 Preliminary

| I O\ S speaprob2 099 T

= (Passalacqua INFN-Pd) | Risso, ++ in presso=~"—x . B
© 0 25 50 75 100 125 150 175 200 Ho, Ho,19 He,20 He,21 Ha,22 Ha,23 Ha,24
qd-) r [h~Mpc] Simulated sources
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nghllghts from Q1

!
- Zifa'ffifﬂ,il?f”§§r§§fm. 4 alThZJ'fiiffpge”f.;ff.SIZ”?U;TT!?@% A N GC 6505, about 590 million light-years
e e e Sl Y T from Earth, z = 0.042
e 7 0 s ’ o The galaxy has been discovered in 1984
. o | D e $ but nobody could observe the complete
0 - Einstein ring at the centre.
(=)
% ..
of * | The lensed galaxy is 4.42 billion light-
£ g years, z = 0.4058
o
Ic: : 1 kpc
Z e ” "
S e The estimated mass of the lens:
s e o o +0.06 11
S . . 1.3675 99 X 107 Mo
= LN -roction of DM with in ring
£ Ty e +5.4
= y . - - fDM (11 1—3 5) %
8 ‘ . v
o - . .
"0 o Ule ol B G, AP ‘ Euclid: arXiv:2502.06505



- CSN2 Torino 16 July 2025

Stefano Dusini - INFN Padova

Euclid: a strong lens discovery machine

40 random lenses discovered by the SL Discovery Engine in Q1
Euclid DES (4-meter telescope at the Cerro Tololo)

HST COSMOS

In Q1 data there are ’ o DRT "\ Wide

~ 500 galaxy-galaxy strong lens candidate We expect to find at the end Euclia | NN
~ 80 strong lens clusters Survey :

With Q1 Euclid doubled the number of ~100 k galaxy-galaxy, galaxy-QSO
observed Strong Lens ~ 10 k groups and clusters

HSC
@

KiDS 5
DES
o ®
DESI-LS
UNIONS @

Lenses per deg2

10! 102
Area (deg?



Stefano Dusini - INFN Padova - CSN2 Torino 16 July 2025

SLDE D, Li+ 2025
Double Source Plane

ay, D D®
X — XX
apB DgA) Dc(,f)

Mass of the lens

19

Correlate the redshift of
source with angular
diameter distance

Test expansion Universe

Ecker+ in prep.

Edge-on lenses

Lens Galaxy

Source

Lens DM halo

Test Dark Matter distribution around Galaxies

M. Walmsley, Strong Lensing Discovery Engine, ESLAB 2025



Qesa

eucli
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Q1 GC and x-correlation with CMB Lensing

First attempt of computing
Galaxy Clustering auto-spectrum, and
cross-spectra with CMB lensing

Galaxy positions x CMB lensing

EDFS EDFF EDFN

r 2.0

== Cut in Magnitude

-1.5

Source
galaxies

Only cuts in magnitude

2026

Lens
galaxies

VI

1.0

Pgal > 0.90

YLl B UNn DR % » N
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Dark matter CMB lensing x CMB lensing
P VA Classifier
% Sl 2

9 - -
.E ' . = -0.5
o Credits Y. Omori = -

1 V‘“

G 3

3 o}
O Density field
o
E 0.3
Z 2 7 0.2

: &
E : 00 el CMB Lensing
: M -—0.1
>

% O | - 0.2

% -—-0.3
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e
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euclid

Q1 GC and x-correlation with CMB Lensing

edfs FS2-DR1 = solid, Q1 = dashed (pga > 0.9 ), dotted (pstar<0.05)

21

1 bin case 3 bin case 6 bin case: bin4, binb, bin6
—— 0.0<z<2.5 | - —— 0.0<z<0.5 | —— 0.00<z<0.23 |
20l 95 L 0.5<2z<0.8 | 0.23<2z<0.45 |
- - : ; ; ! ' 08<z<25 | 0.45<z<0.65 |
Photometric redshift distribution | o | — 065<7<088 |
\ ' 20 T —— 0.88<2z<1.20 |
L5t i 120 <z<2.50 ]
N N - ]
E 3 L5 I
% 1O} % f !
© i 1.0 )\
S CMB Lensing Kernel 05| |
8 [ 0.5
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Q1 GC and x-correlation with Radio

X-Correlation of Euclid Galaxy map with Evolutionary Map of the Universe (EMU)
proved by ASKAP, Australian SKA observatory Precursor.
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Euclid Spacecraft
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—uclid is a wide angle telescope designed to acquire large portion of the sky in single images

Moon for scale
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(o

VIS: Visible Instrument

* 36 CCDs, 604 Mpixel, 12 pm pixels size

* 34.3 x 30.4 cm2, 2nd |argest camera after Gaia
* 0.1 arcsec per pixel on sky,

* 0.54 deg? per field

e Bandpass 550-900 nm

» Data volume 520 Gbit/day

* Mag limit: Photo mas < 24.5 (100); Deep +2

-d F(3S detectors
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NISP : Near Infrared Spectrometer and Photometer

NI-CU CaLA (Camera NI-SA U,
(Calibration Unit) Lens Assembly) (Structural Assembly)  Structure in SiC @ 135 K, stability in operation ~ 2 mK |

-
T
-

CoLA (Corrector
Lens Assembly)

* 16 H2RG (HgCdTe) 2048 x 2048 pixels, 2 uym cutoft
- * 67 Mpixel, 18 um pixel

oo SV W * 0.3 arcsec pixel on sky, 0.55 deg? per field

s ELN » Spectral resolution: MAA > 380

e 3filterY, J, H

* 4 grims: 1xB(920-1350 nm), 3xR(1250-1850)

* Data partially reduced on-board

e Data volume 290 Gbit/day

* Mag limit: Photo mag < 24.0 (50);

* Spectro mae = 21.0; Deep +2

NI-FWA (Fllter
Wheel Assembly)

FPA (Focal
Plane Array)

NI-GWA (Grism
Wheel Assembly) Operated at 94 K (stability < 1 mK)
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