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30 years after discovery…



30 years after discovery…

Brown dwarf science joins 
the world of Big Data

Euclid



Open Questions

1) Are there unknown substellar objects lurking in our 
vicinity?

2) What halo brown dwarfs look like & how numerous?

3) What kind of planets orbit around substellar 
primaries?

4) Is there a substellar IMF cut off?

5) Does life thrive in habitable atmospheres of substellar 
objects?  



 

 
 

Euclid space telescope

EUCLID
Wide-field telescope
1.2 m diameter primary mirror

Diffraction limited

Visual Imager
0.55 - 0.9 μm band

Near-Infrared
GRISM Spectrometer  1.25 - 1.85 μm
Photometric Imager  Y, J, H

LAUNCH
July 2023
6 year nominal survey
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Data releases

- 2024: Early Release Observations (ERO)

- 2025: Q1 (62 square degrees)

- DR1 in preparation (~1900 square degrees)
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The VISible instrument (VIS) Near-Infrared Spectrometer 
and Photometer (NISP)

Spatial 
resolution - 
pixel size



The VISible instrument (VIS) Near-Infrared Spectrometer 
and Photometer (NISP)

Spatial 
resolution - 
pixel size

0.1 arcsec
0.3 arcsec



NISP AB magnitude system



Completeness: 
- 24.5 in NISP
- 25.5 in VIS
- Complementary 

with Gaia



What this means in practice? Example:

Martín et al. 2025

Sigma Orionis
400pc

ERO data



VIS



Spectrograph: slitless, R~450

CH4
K I



Example UCD spectrum in Euclid

T7 object, identified by Zhang et al. 2024

Plot: Dominguez-Tagle et al. 2025



Example UCD spectrum in Euclid

T7 object, identified by Zhang et al. 2024

Plot: Dominguez-Tagle et al. 2025

Stay tuned: 
Two talks about 
spectroscopy in Euclid:
Carlos Domínguez, and
Anjana Mohandasan



Early Release Observations (ERO) programme



Horsehead and Sigma Orionis (Martín et al. 2025)

Martín et al. 2025



Horsehead and Sigma Orionis (Martín et al. 2025)

Ongoing work: Talk by S. Tsilia

Martín et al. 2025



Taurus region LDN 1495 (Bouy et al. 2025)

- 130 pc (Galli et al. 2019)
- Ancillary data → proper motions



Taurus region LDN 1495 (Bouy et al. 2025)



Taurus region LDN 1495 (Bouy et al. 2025)

15 candidates (6 known)



Taurus region LDN 1495 (Bouy et al. 2025)

Free-floating planetary mass object candidates



Bouy et al. 
2025



Messier 78

B30: Barrado et al., 
submitted

Messier 78, in prep.

LDN1641, in prep.

3 more ERO regions in Orion



Observing programs

Nominal survey: Euclid Wide Survey

Euclid Deep Fields: three selected regions (Q1), 
Repeated observations
2 magnitudes deeper
Variability







Euclid Deep Fields
40-50 visits,
Completeness: 2 magnitudes 
deeper than the Wide Survey



BREAKTHROUGH
Reach deeper, further & wider than ever before
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First distance estimate in Q1 (in prep.)

 
  

 

 

M5              L0                L5                T0                T5                 

VIS+NISP detection required



Solano et al. 2021: 
2021MNRAS.501..281S

Predicted numbers in 
the J band (Wide 
Survey):

- L dwarfs: 2 million
- T dwarfs: 1 million
- Y dwarfs: a 

handful

All three NISP bands:
Around 1 million



UCDs in the Q1 data release
- 5306 UCD candidates, but 

we didn’t reach 
completeness limit

- Average density of ~100 
UCDs per deg2 in Euclid

- → 1.4 million of UCDs at 
the end of the mission (at 
least), detection in all 4 
bands (VIS)

- → 160,000 UCD 
candidates expected in 
DR1 See my next talk



SUBSTELLAR

The SUBSTELLAR overarching vision

SUBSTELLAR >  Euclid  + JWST + Vera Rubin + Nancy Roman



STATE OF THE ART / CHALLENGE
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Sara Muñoz Torres: 
The first substellar binary in Euclid



Synergies

Vera Rubin Observatory
Nancy Grace Roman
Space telescope



Thank you for your attention!


