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ABSTRACT

The rst Euclid Quick Data Release, Q1, comprises 63.Pdéghe Euclid Deep Fields (EDFs) to nominal wide-survey depth. It encompasses vis-
ible and near-infrared space-based imaging and spectroscopic data, ground-based photomeitrg,in thendzbands, as well as corresponding
masks. Overall, Q1 contains about 30 million objects in three areas near the ecliptic poles around the EDF-North and EDF-South, as well as
EDF-Fornax eld in the constellation of the same name. The purpose of this data release — and its associated technical papers — is twofold. Fi
it is meant to inform the community of the enormous potential ofEhelid survey data, to describe what is contained in these data, and to help
prepare expectations for the forthcoming rst major data release DR1. Second, it enables a wide range of initial scienti ¢ projects with wide-surve
Euclid data, ranging from the early Universe to the Solar System. The Q1 data were processed with early versions of the processing pipelin
which already demonstrate good performance, with numerous improvements in implementation compared to pre-launch development. In this |
per, we describe the sky areas released in Q1, the observations, a top-level view of the data prodésslithanfd associated external data, the

Q1 photometric masks, and how to access the data. We also give an overview of initial scienti ¢ results obtained using the Q1 data set by Euci
Consortium scientists, and conclude with important caveats when using the data. As a complementary product, Q1 also contains observation:
a star-forming area in Lynd's Dark Nebula 1641 in the Orion A Cloud, observed for technical purposestiiiialy performance-veri cation

phase. This is a unique target, of a type not commonly fourttliclid's nominal sky survey.

Key words. space vehicles: instruments — surveys — techniques: imaging spectroscopy — techniques: photometric — methods: data analysis

1. Introduction bined with ground-based photometry in the, r, i, andzbands

L . from large-area surveys. In the southern sky, the Dark Energy
Euclidis a space mission of the European Space Agency (ES&\)rvey (DES; Abbott et al. 2021) is currently used until deeper
with the primary goal of studying dark matter and dark energysa from the Vera C. Rubin Observatory (\ezit al. 2019)
using two main probes, weak gravitational lensing and galagkcome available. In the northern sky, a new collaboration has
clustering (Euclid Collaboration: Mellier et al. 2024 uclid peen set up, the Ultraviolet Near-Infrared Optical Northern Sur-
uses a 1.2-m diameter Korsch telescope with a eld of vieyey (UNIONS; Gwyn et al., in prep.), with the aim to survey the
of 0.54 deg, imaged by two instruments, VIS (Euclid Collab-syy in theugriz bands. This is a joint eort between the Canada-
oration: Cropper et al. 2024) ano_l the Near-lnf_rared Spectrong§ance Imaging Survey (CFIS; Ibata et al. 2017) fordrendr
ter and Photometer (NISP; Euclid Collaboration: Jahnke et ghngs, the Panchromatic Survey Telescope and Rapid Response
2024), with the mission of conducting the Euclid Wide Suigystem (Pan-STARRS; Chambers et al. 2016) foi thend, and
vey (EWS), covering 14 000 dégf the extragalactic sky (Euclid the Subaru Hyper Suprime Camera (HSC; Miyazaki et al. 2018)
Collaboration: Scaramella et al. 2022). VIS is a broad-band opgy hoth theg band, through the Waterloo-Hawaii-Ifg-band
cal imager with a spatial resolution o8, designed to measures, ey (WHIGS, Pis K. C. Chambers and M. J. Hudson), and the
the distortion of galaxy shapes with . 24:5. NISP combines ; hang, through the Wide Imaging with Subaru-Hyper Suprime-
the capabilities of animager in the near-infrared (NIR) bands cam Euclid Sky survey (WISHES, PI M. Oguri). In tiiclid
Je, andH. (Euclid Collaboration: Schirmer et al. 2022) t0 depygject, we refer to these external data as "EXT'. They are in-
rive the photometric redshifts of the galaxies whose shapes §&ted and recalibrated to a ux scale in common with the VIS

measured with VIS, together with a near-infrared slitless spegyg NISP data. Together, the space- and ground-based data form
trograph to measure accurate redshifts of galaxies with bright Euclid mission data set.

emission lines.

The VIS singlel: band is too wide to allow for the determi-  In addition to the main survey, a signi cant fraction of obser-
nation of the photometric redshifts of the objects whose shapesional time is spent on speci ¢ elds that, thanks to repeated
are being measured. To this end, theclid space data are com-visits, will accumulate greater depth than the EWS, up to a gain
of about two magnitudes (Euclid Collaboration: Mellier et al.
e-mail: herve.aussel@cea.fr 2024). These are the Euclid Deep Fields (EDFs) and the Euclid

?
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Auxiliary Fields (EAFs), supporting our instrument calibration The main EDF properties are summarised in Table 1. EDF-N
and characterising the source population (Scaramella et al.jsiran ecliptic-polar eld with a circular shape covering 20 éeg
prep.). to full depth by DR3. This eld has the lowest zodiacal back-
Nominal EWS observations started on 14 February 2024 gitound, but it also has a lower Galactic latitude and thus a some-
will take Euclid 6 years to collect all of its 14 000 dégnd as- what higher stellar density, extinction, and reddening. Because
sociated Euclid Deep Survey (EDS). The project foresees thtbis eld is always visible, it can be observed with a wide spread
major data releases of the survey data, DR1 to DR3, with DR position angles throughout the year. This strategy yields the
using the rst year of data collected, DR2 the rst three yearsliversity of spectral directions needed to build the complete and
and DR3 occurring after all survey observations have ended. Thee spectroscopic reference sample; the EDF-N Q1 data corre-
internal and public releases of DR1 are scheduled for Octolsgmond to one particular orientation. EDF-S is at a lower eclip-
2025 and 2026, respectively. A special data release, Q1, aintiedatitude with two relatively long visibility windows per year,
at giving a taste of the capacities of tReiclid mission to the meaning that the range of position angles is restricted compared
astronomical community was planned to take place 14 monthsthat of EDF-N. It has a stadium shape, encompassing two
after the start of the survey. The elds to be included in the réangent circles each covering 10 dewith a total coverage of
lease were to be the three EDFs and other areas of interests. Zhded. The EDF-F covers a 10 dégircular region centred on
area of Q1 is not large enough to allow meaningful derivatidhe Chandra Deep Field South (CDFS), a location with a con-
of cosmological parameters, but it is large enough for a slew siflerable amount of multi-wavelength data that is easily accessi-
non-cosmological studies, as testi ed by the more than 30 putde from ground-based observatories; Eurclid it has two short
lications from consortium members based on this release.  visibility windows per year. Figure A.1 shows the EDF sky foot-
In Sect. 2 we present the sky elds that comprise Q1, anmlints of the Q1 visits. The footprints are reproduced in Ap-
Sect. 3 contains a summary of the associfadid and ground- pendix A as standard-format region les. Figure 1 zooms in the
based EXT observations. Overviews of fheclid mission data three EDF areas showing information on sky quality and cover-
processing are given in Sect. 4, with details expanded in sepagge by other surveys.
papers, and in Sect. 5 for the EXT data. The survey masks are
discussed in Sect. 6, and data access is outlined in Sect. 7. We
conclude with a presentation of various scienti ¢ results enabled ) .
by the Q1 data release in Sect. 8 and discuss a few importé: LDN 1641 in the Orion A Cloud
caveats to bear in mind while using the data in Sect. 9.
All Euclid magnitudes are in the physical AB system (Ok

& Gunn 1983), the astrometric calibration is agaiGstia DR3 Euclids ne-guidance sensor (FGS) comprises four charge-

(Gaia Collaboration et al. 2023), and the photometric calibrati&ﬂupled devices (CCDs) adjacent to the VIS detectors, observ-

. in the same 530-920 nia passband as VIS itself. To test
?Sgeagn; tgt.heé-léjhb”t;]leggﬁczeoggl)e'scope (HST) CALSPEC databaéa%gd further optimise the performance of the FGS in September

2023, two months after launch, we needed to observe an area that
had a particularly low number density of suitable guide stars.

2. Q1 sky content Because of thermal constrainEs,clid can observe within a nar-
. . row meridian circle only (Euclid Collaboration: Scaramella et al.
2.1. Euclid Deep Fields 2022). The only suitable area visible at that time, where all FGS

. . . etectors would see very low guide-star densities, was a part of
The 63.1 degof Q1 comprise observations of the Euclid Dee .
Field North %(]EDS-N), Euolid Deep Field South (EDF-S), angy”OIS Catalogue of Dark Nebulae (LDN) 1641 (Lynds 1962),

Euclid Deep Field Fornax (EDF-F) - see Table 1~ to the singf—1 extended dust-obscured part of the Orion A Cloud. We re-

visit depth of the EWS. They provide a preview of the typic P 0 éms_arsiigﬁ’gfr"eg g&ucﬂd ags tzhg%géirk cIqud ' é:elgtred
depth expected across most of thaclid survey. By DRS the I(?(?robser_ved a sin Izneld ?):‘:\_/iew in the dz(j(liecloll?d ai.e;_i e
EDFs will have been observed multiple times, reaching 2m roximatelv 0 5dge?g N
deeper than the EWS over an area of 53d&yiclid Collabo- proxi you.
ration: Mellier et al. 2024). The total number of visits to each ) ) ) ) )
EDF is adjusted to the derent levels of zodiacal background _This star-forming area is known for its young stellar objects
present at the location of each eld to reach a uniform depfl{SOs, e.g. Fang et al. 2009, 2013; Roquette et al. 2025), pre-
at DR3. Each EDF visit consists of a so-called “patch’ of reflominantly becoming visible at wavelengths aboyeri There
erence observing sequences (ROSs), the building block of &€ targeted near-infrared HST observations of protostars (pro-
EWS (Euclid Collaboration: Scaramella et al. 2022). The tilingramme ID 11548, Megeath 2007) that were used, for example,
of a patch places the ROSs side-by-side with some overlap. ER¢rHabel et al. (2021). The area was catalogued as part of the
visit covers the full deep eld counting toward 53 degh mar- Herschel Orion Protostar Survey (HOPS, Furlan et al. 2016), fa-
gin is needed because of the varying position angle from the 6ffitating far-infrared studies (e.g. Fischer et al. 2020), and was
bit progression and the tiling itself, resulting in the additionanapped at sub-millimetre wavelengths by the Atacama Large
10 ded for Q1. Millimeter/Submillimeter Array (Grant et al. 2021).

The EWS and EDS dier concerning the NISP spectroscopic
observations. While the EWS is exclusively observed with the The dust extinction in the area ranges from 2 to at least
‘red grism' (RG, 1206-18921m), the EDFs are also observedl9 mag inR-band (Schlay & Finkbeiner 2011), with a typical
with the “blue grism' (BG, 926—1366.m), maintaining an ap- value of about 7-8 mag that reduces to about 2 to 1 mag at wave-
proximate blue-to-red exposure-time ratio of 5:3. This enablksgths of 1 and Bm, respectively. Accordingly, the VIS data
the construction of a pure and complete spectroscopic referermeeal comparatively little, whereas NISP shows an unprece-
sample of galaxies. The EDF observations selected for Q1 aredalhted, wide and contiguous view of the embedded objects in
made with the red grism. their larger environment.
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Table 1. Summary of the properties of the EDFs. We list the Q1 area, and the smaller area in DR3 that reaches full target dephdHeeder
to ecliptic longitude and latitude, respectively.

Field Qlarea DR3-depth area RA Dec DR3 visits
EDF-N 22.9ded 20ded 269733 66018 258690 89446 40
EDF-S 28.1def 23ded 61:241 48423 36493 66:599 45
EDF-F 12.1deg 10ded 52:932 28:088 40772 45397 52

Fig. 1. Layout of the three EDF tilings comprising Q1 (black squares), overlaid on the reddening map from Planck Collaboration XI (2014), with
bright stars from 2MASS (Skrutskie et al. 2006) and ATLAS-Refcat2 (Tonry et al. 2018). The thick blue lines show the approximate areas the

will be covered to full depth by DR3.

2.3. Target populations

With 63.1 ded, the Q1 area coverage is likely to be comparable
within a factor of a few to that of HST since its laurichVhile

! The actual HST sky coverage is diult to determine, due to over-
lapping observations and parallel elds. We did not attempt to make an
accurate estimate.
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for maximum photometric stability. Lastly, the visit had to occur
in time for the planned reprocessing campaign in October 2024.

For the EDF-F, only two passes were available, one with
the blue grism and one with the red (patch 59). The latter was
obtained between 2024-08-05T20:56Z and 2024-08-07T00:55Z,
and matched all our criteria. For the EDF-N, out of six available
passes with the red grism, one was lost to high Solar activity and
another was acquired with heavy ice contamination on one of
the mirrors (Euclid Collaboration: Schirmer et al. 2023). Among
the remaining four, we selected the one with the least data loss
to cosmic rays, patch 49, obtained between 2024-07-17T16:06Z
and 2024-07-19T720:43Z. For the EDF-S, we used patch 71, ob-
served between 2024-09-05TT13:52Z and 2024-09-08T05:34Z,
which was preferred over two other passes because of low Solar
activity.

All selected passes were executed afteclid's second ther-
mal decontamination on 8 June 2024 to remove water ice, restor-
ing a largely stable throughput since then. The associated self-
calibration observations to infer uniform relative photometric
calibration at the level of a few millimag, and absolute calibra-
tion at the level of 1%, were taken on 19 June 2024, 19 July

Fig. 2. Map of young stellar objects (YSOs) in the Orion A Clou02024’ 23 August 2024, and 29 September 2024.

(adapted from Fang et al. 2013). The markers show the various object Furthe_r cal_lbratlpn pFOdUCtS' such as biases, darks, lamp
classes, superimposed on a grey-s¢aBO emission map. The large &tS, nonlinearity, distortion, spectral traces, and wavelength

blue square in the bottom-left corner marks theclid observations, calibration, are based on a large number of observations with

comprising about 100 YSOs. varying cadences fronieuclids routine calibration plan and
performance-veri cation (PV) phase. They were selected to pro-
vide the best match for the Q1 data. It is beyond the scope of this

the range of astrophysical targets in Q1 is naturally smaller thgaper to describe this process in detail. More information about

HST's, due to the restricted instrument suite onboBretlid the calibration is given in the technical papers complementing

and because dtuclids preferred sky areas, it is nonethelesg1 (see also Sect. 4).

considerable. Aside from tens of millions of galaxies the data

comprise, for example, three extended planetary nebulae: PN K

1-16 (Kohoutek 1963; Montez & Kastner 2013) and the welB.2. Dark-cloud observations

known Cat's Eye Nebula (NGC 6543), both in the EDF-N; ar(;g

: : - . he dark-cloud data included in Q1 were observed using the
the little-studied Robin's Egg Nebula (NGC 1360; see also Gol ; .
man et al. 2004; Garcia-Diaz et al. 2008) in EDF-F. The OS on September 24 and 27, 2023, using threerént ol

data of NGC 1360 are arguably the best images ever take ﬁll_es of A,lA: 5:5'f 6:5, and 7:;{; (seel EuclldhCoIII_aIboranon:
it, resolving numerous cometary globules and showing the tie 'ef €t al. 2024, for spacecraft angles). The slitiess spectra
bipolar jets in great detail. However, we note that our pipelin ere not processed by the pipeline due to the extended, rich neb-

have an active background subtraction geared toward coeré)—Sity’ and are therefore r_10t available fort_his particular eld.
logical science. Therefore, extended nebulosity and Iow—surfa{gg In total, 68 and 34 nominal and short-science exposures were
brightness features such as tidal tails, galactic haloes, and intf&€n With VIS, for a total of 4;- 1‘;;0 sor17times the EWIS expﬁ_-
cluster light are either suppressed, removed, or over-correchtfe time. However, due to the heavy dust extinction along this
in the stacked Q1 images (see also Euclid Collaboration: M€ Of sight (Sect. 2.2), the VIS data do not reveal much. 68 ex-

Cracken et al. 2025: Euclid Collaboration: Polenta et al. 20280Sures were also taken in each of aeJe, andH. bands, for a
Euclid Collaboration: Romelli et al. 2025). Notably, the EDF-NPt! 0f 5930 per band using the standard NISP imaging mode.

contains theEuclid self-calibration eld, which will eventually "€ NISP data also comprise 17 times the exposure time of the

become the deepeBuclid eld, with many hundreds of visits, EWS and thus —in the absence of shot-noise from foreground

The self-calibration eld contains our recently published Ein€Mission —the S point-source depth would be expected to be

- . bout 1.5 mag deeper than that of the EWS, or about 25.9 mag
stein ring around the nucleus of NGC 6505 (O'Riordan et &t .
2025). g ( aﬂ] each band. Figure 3 shows a small cut-out of the NISP data

centred on HOPS 221.

3. Observations 3.3. Ground-based observations

3.1. Selection of the Q1 observations of the EDF areas .
Q The EDFs are the target of dedicated deep ground-based obser-

The criteria for the selection of the single pass of each EDF feaitions. The EDF-N is one of the targets of the Cosmic Dawn
Q1 were as follows. First, the pass had to be observed using $wvey (Euclid Collaboration: McPartland et al. 2024), gather-
red grism to reproduce the observations of the EWS. Secoimdy MegaCamu and Subaru Hyper Suprime Camera (H2)
the data set had to be as complete as possible, meaning na ,im; z, andy imaging together with SpitzARAC 3.6um and
strument failure during observations, and absence of high Sala&um data. The EDF-F and EDF-S sit in Vera C. Rubin Ob-
activity for optimal data quality. Third, the pass had to be olservatory's Legacy Survey of Space and Time (LSST) footprint
served shortly afteEuclids second decontamination campaigiflvezic et al. 2019) and will accumulate deep data over the course
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