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Fig. 11. Spectral response of Euclid’s imaging (VIS: Iy; NISP: Y, Ji, Hg) and spectroscopic channels (NISP: BGg, RGg) 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).
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Table 2. General median properties of the 17 Euclid ERO fields with a 0.60 deg” sky coverage for single ROS observations.

Band L . Iy H; Unit/note

FWHM 0.157 0.477 0.486 0.492 arcsec

FWHM 1.57 1.59 1.62 1.64 pixel

Pixel sampling 0.1 0.3 0.3 0.3 arcsec pixel !

Depth 5 o stars 2712 24.45 24.60 24.52 mag (PSF or aperture photometry)
Depth 10 o galaxies 25.29 22.97 23.22 23.31 mag (Kron magnitude)

Limiting surface brightness 29.9 28.2 28.4 28.4 mag arcsec 2, 10” x 10” scale at 1 o
Sky background 22.3 22.1 222 22.3 mag arcsec2, range: [-0.5, +0.5]
Photometric zero point 30.13 30.0 30.0 30.0 mag, ADU (first ERO public data release)
Astrometry (internal) 3 14.9 14.9 14.9 mas

Saturation 20900 141 000 107 000 111000 ADU

Total number of sources

11359274 5257808 5257808 5257808

All ERO (common detection on NISP)

Notes. Tables B.1 and B.2 list all properties per ERO field. All magnitudes are instrumental and in the AB system. The range of the sky background
reflects the ecliptic latitudes covered across the ERO fields.
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Fig. 9. Number counts of Euclid sources in the catalogue of the o
Orionis region before and after filtering. The correspondence between
VIS magnitudes and masses has been made using the ATMO 3 Myr
isochrone.
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Figure 2. Spectral regions used for the spectral index search, plotted over the
spectra of the T dwarf standard templates (references in Appendix A).

spectral range covered by NISP that a fast algorithm
computing ratios can easily detect these absorption bands.

Dominguez-Tagle et al.

Table 1
New Late L and T Dwarfs Found by the Spectral Index Search Algorithm
Alias SpT PJ-JH PH-JH PH-HK
E528241 TS 0.9 0.7 0.7
E265716 T4p 0.9 0.9 0.9
E523574 T4 0.9 0.8 0.8
E273062 T3p 0.9 0.8 0.6
E536416 T2: 0.8 0.8 0.8
E273015 d i i 0.8 0.8 0.8
E644720 T1: 0.7 0.6 0.6
E511520 T1: 0.8 0.8 0.9
E267056 L9: 0.7 0.7 0.5
E517518 L9 0.6 0.6 0.5
E271934 L9 0.7 0.6 0.4

Note. The third to fifth columns are the search indices defined in the text. The
SpT is described in Section 3.3.
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Figure 3. Top: Postage stamps of the T3 dwarf EUCL J002516.31—-491618.5. The Euclid Ig, Yg, Jg, and Hg images are 5 arcsec on a side. Bottom: NISP RGg
grism spectrum (black line and the uncertainties in green). The blue line shows a template of a T3 binary: 2MASS J12095613—1004008 (Burgasser et al. 2004;
Dupuy & Liu 2012).
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Figure 5. Top: Postage stamps of the z = 5.4 quasar EUCLJ181530.01+652054.0. The Euclid Iy, Yg, Jg, and Hg images are 5” on a side while the
LOFAR image is 30” on a side. The LOFAR beam is shown on the lower left of its panel. Middle: NISP grism RGg spectrum (black line; masked pixels
are in grey, and the uncertainties in green). The blue line shows the best-fitting power-law emission plus C 111] and Mg 1l broad emission lines, identifying
this as a quasar at zyg n = 5.404 £ 0.007. Bottom: LBT/MODS optical spectrum (black line and uncertainties in green), confirming the quasar nature of
EUCLJ181530.014+652054.0. The vertical dashed lines correspond to the expected position of the labelled emission lines based on the Mg 11 redshift. The
dashed rectangles indicate the Si Iv and C 1v BAL regions shown in Fig. 7.
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Fig. 1. Location, name, and nature of the 17 ERO fields on an all-sky map. The general Rol of the EWS is highlighted by the four blue contours.
These outlines signify that some of the ERO targets will be revisited in the coming years. The distinctive nature of the ERO programme facilitated
explorations spanning from the Galactic plane to the southern Galactic cap, areas that were accessible during the observation period. This range
of coverage showcases the ERO programme’s goal to venture across a wide variety of astronomical phenomena and regions. The blue background
depicts the stellar density across the sky.
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Fig. 14. Euclid Rol in an all-sky Mollweide projection. The blue borders enclose the 16 000 deg? Rol that contains the observed sky of the Euclid
Wide Survey. The Rol 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).
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1 Commissioning & Performance Verification
1 3 months

Early Survey Operations
6 months

DR1 Q2 DR2 Q4 DR3
T1=T0+14 Ti+1yr T1+2yrs T143yrs T1+4yrs T1+5yrs T1+6yrs
months

main mission < Sxtension
6 years (optional)

] | ] |

6 years after launch 8

Fig. 35. Tentative timeline for public data releases, indicating the three
main DRs as well as four smaller quick releases (Q1-Q4). The moment
of release is linked to the start of early survey operations, but unfore-

seen changes to the mission operation may lead to some changes to this
nominal schedule.
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Euclid’s Early Release Observations (ERO)

: ‘Despite Euclid’s large FoV, ERO program covered
it relatively small parts of Orion & Taurus SFRs

Rogelio Bernal Andreo, APOD 23 October 2010
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Fig. 4. Ig vs. Ig — Jg colour-magnitude diagram for the o Orionis part of the FoV. The black points are all the Euclid sources that remain after
applying all the cuts. Benchmark objects are denoted with red circles. New objects near the cluster sequence are denoted with blue squares and
labelled with capital letters. Known sources other than the benchmarks in the o Orionis cluster are denoted with green circles. An ATMO CEQ
isochrone (see Phillips et al. 2020) for an age of 3 Myr and a distance of 402.74 pc is shown. Theoretical masses are labelled on the isochrone.
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Euclid resolves
wide
companions
around Rogue
Worlds
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Fig. B.2. Euclid VIS FWHM (in pixels) versus Iz apparent magnitude for objects confirmed by Euclid to be in the o Orionis cluster sequence.
Both the FWHM and I photometry values come from the ERO catalogue. Four objects were found to have FWHM values larger than the mean
value of cluster members (more than 3 o significance) and hence are considered as possible binaries that deserve further scrutiny. Two of them
are benchmark objects, namely (S Ori 52 and S Ori 60), one is a known object (S Ori 38), and the faintest one is a new discovery (Euclid object of
interest G).




Gaia & Euclid
complement

each other in

Orion:

Gaia covers stellar IMF
Euclid covers substellar

Little overlap

Fig. B.3. Unresolved binary-corrected very low mass Euclid-Gaia IMF of the o Orionis cluster with linear fits in three different mass regions. A
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Fig. 1. Photograph of the LDN 1495 region showing the Taurus molec-
ular clouds and the Taurus members presented by Galli et al. (2019) and
Esplin & Luhman (2019) as red squares. The Euclid observation field
of view is represented by a white square. (Photograph credit: Bobby
White).
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Fig. 7. Spatial distribution of our candidates (red circles) and of known
members from Esplin & Luhman (2019) and Galli et al. (2019, red
crosses). The Euclid VIS image field ofview is represented as a white
rectangle. Photograph credit: Chris Fellows.
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Fig. 4. Proper motion diagram for the sources in our catalog, selected
based on their morphology. The members from Galli et al. (2019) and
Esplin & Luhman (2019) with a counterpart in our catalog are repre-
sented as red squares. A blue circle shows the area we used for the
member selection.




What Euclid provides:
Deep optical & NIR imaging
High spatial resolution
Deep low-resolution NIR spectroscopy

Large area coverage
Homogeneous & stable dataset

What Euclid lacks:

Time domain astrometry
Full sky coverage




Euclid — Gaia NIR synergies:
Euclid’s imaging reaches into the planetary domain in nearby SFRs
Photometric selection of candidates is complex
Euclid spectroscopy useful but limited

Membership assessment in the Substellar regime

needs Euclid & Gaia NI
parallaxes & pro

R combination (NIR

oer motions)
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