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Exploring ultra-cool 
dwarfs with Euclid

UCD WP, MW_RSP SWG, EC
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Anjana Mohandasan

A space telescope to rule them all: results 
from Euclid's first 50 square degrees and 
challenges ahead

https://eas.unige.ch/EAS2025/session.jsp?id=SS2
https://eas.unige.ch/EAS2025/session.jsp?id=SS2
https://eas.unige.ch/EAS2025/session.jsp?id=SS2
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Ultra-cool dwarfs

Credit:Reesecandy2003

● Stars with spectral type M7 and 
later (Kirkpatrick et al. 1997)

● Denotes stellar to brown dwarf 
transition



 
Known UCDs
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Ultra-cool dwarfs

Ground-based 
telescopes

+

1000 in deep fields and millions in the 
sky, because of the coverage.



Spectroscopically confirmed 
Known UCDs
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Ultra-cool dwarfs
● Large sky survey
● Deep Infra-red colours
● Visible observations
● Superior sensitivity

Ground-based 
telescopes

+

1000 in deep fields and millions in the 
sky, because of the coverage.

DENIS 
SDSS 
2MASS

Subaru
UKIDSS
VISTA
DES

Euclid
Rubin
Roman

Martin et al. 2023
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Ultra-cool dwarfs: New Candidates

1000 in deep fields and millions in the 
sky, because of the coverage.

New - UCDs

UCD template based search of 
spectra

in EDFN

in Q1
202 new UCDs candidates 

 (EDF-N;
20 deg2 
centred on 
RA = 17h 
58m 55.s9 
and Dec = 
66◦ 1′ 4 
.′′7)
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Ultra-cool dwarfs

1000 in deep fields and millions in the 
sky, because of the coverage.

New - UCDs

 

UCD template based search of 
spectra

in EDFN

in Q1
202 new UCDs candidates

DES UCDs

8435 spectroscopic and 
3821 photometric 

M7–Y3 UCDs

in Q1
     8 spectroscopic (2Ms + 

2Ls + 4Ts ) and 
     4 photometric (L + 3Ts) 

Literature UCDs

Smart et al. 2019 and more Carnero et al. (2019)

1745 LTs + 20863 Ms
VHS+DES+WISE

Photometric

in Q1
220 Ms + 106 Ls 
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 Spectroscopy

Take out the 
blue

Promising 
candidates

Q1 spectra of 
Literature UCDs 

—  Q1 spectral typing
—   Lit spectral typing
      Selected points 
      (MASK= 0 & cutting    
spectrum edges)
    

       

Euclid preliminary
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 Spectroscopy

Take out the 
blue

Promising 
candidates

Q1 spectra of 
Literature UCDS 

—   Lit spectral typing
      Selected points 
      (MASK=0 & 
cutting  spectrum edges)
    

       

Euclid preliminary

Mohandasan et al. (2025)
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 Spectroscopy

Take out the 
blue

Promising 
candidates

Q1 spectra of 
Literature UCDS 

—   Lit spectral typing
      Selected points 
      (MASK=0 & 
cutting  spectrum edges)
    

       

Euclid preliminary

Mohandasan et al. (2025)



U
ltr

a-
co

ol
 d

w
ar

fs
: S

pe
ct

ro
sc

op
y

 Spectroscopy

Take out the 
blue

Promising 
candidates

Literature + DES
UCDs Euclid preliminary
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Euclid preliminaryNew UCDs 
in EDFN

Euclid preliminary

 
- 33 confirmed 

candidates

Mohandasan et al. (2025)
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Euclid preliminary

New UCDs 
in EDFN

 

 GTCMULTIPLE2D-25A
PI: Eduardo L. Martin

GTC follow up
EMIR, OSIRIS+ 
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Euclid preliminary

New UCDs 
in EDFN

 

 GTCMULTIPLE2D-25A
PI: Eduardo L. Martin

GTC follow up
EMIR, OSIRIS+ 
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 Spectroscopy

Take out the 
blue

Promising 
candidates

Euclid preliminary

Mohandasan et al. (2025)
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Take out the 
blue

Promising 
candidates

Euclid preliminary

Mohandasan et al. (2025)
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Take out the 
blue

Promising 
candidates

Gaia-Euclid 
Synergy

Gaia

Euclid

Euclid preliminary

Gaia XP

~ Gaia RP

Euclid
selected

J0351−5012

Mohandasan et al. (2025)
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Take out the 
blue

Promising 
candidates

Gaia-Euclid 
Synergy

Euclid preliminary

Mohandasan et al. (2025)
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Take out the 
blue

Promising 
candidates

Which Flux ?
Euclid preliminary

Photometry

Mohandasan et al. (2025)
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Take out the 
blue

Promising 
candidates

Photometry

- - - QSO track
       Q1 x DES UCDs
       Q1 x Lit UCDs
       New Q1 UCDs

Euclid preliminary
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Take out the 
blue

Promising 
candidates

Photometry

- - - QSO track
       Q1 x DES
       Q1 x Lit.
       Q1 x B24 

 

Sanghi et al. 2024

L dwarf

T dwarf

 M dwarf

Euclid preliminary
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Take out the 
blue

Promising 
candidates

Q1 exploration
- spectra based 

● New-UCDs: 202  
Good - 33
Interesting - 46

● Known UCDs
Good - 109 (mostly photometric)
Interesting - 20

● Gaia-Euclid objects 
With photometry - 58
With spectra - 26

Ultra-cool dwarfs
with Euclid

Available in archive
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Ultra-cool dwarfs
with Euclid

First step

● UCDs in Euclid: Known and New. 
● Euclid spectra and spectral typing: For new and 

known. 
● Overlap between QSO and UCDs in colour 

space.
● Q1 paper and catalogue 
● Gaia-Euclid spectra combination and model 

fitting

In near future

● Selection criterions to detect more with Euclid
● Explore different populations in the Milky Way, 

in the thick disc and also Halo.
● Luminosity and Mass functions: low-mass end
● Substellar formation history
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Thank you
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 Spectroscopy

WISE J174556.65+645933.8 (EUCL J266.48504+64.99357)

EUCL J273.00762+66.26935EUCL J266.12418+67.45781

Bañados et al. (in prep)

From Euclid - QSO 
search
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 Spectroscopy

z = 5.4 quasar 
EUCL J273.87506+65.34833

WISE J174556.65+645933.8 (EUCL J266.48504+64.99357)

EUCL J273.00762+66.26935

EUCL J266.12418+67.45781

Bañados et al. (in prep)



Mention quasar 
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J1811+6658 - CWISE J181125.34+665806.4

Euclid preliminary

Euclid preliminary

Keck MOSFIRE
 J(MKO) band
27 August 2021

Euclid J image 
18 July 2024 
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J1811+6658 - CWISE J181125.34+665806.4

Euclid preliminary

Euclid preliminary

Keck MOSFIRE
 J(MKO) band
27 August 2021

Euclid J image 
18 July 2024 
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Davoudi et al. 2024


