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Evolution of substellar objects

Burrows et al. 1997
Substellar objects cool down and get fainter for ever

VLMS

BD

PMO

UCD
|
!
!
!
!
!



The Independent Legacy Science Project on Ultracool Dwarfs 
with EUCLID (selected by ESA in 2012)

EUCLID wide survey: ~15.000 deg2 Jlim(Vega)~23, I+zlim (Vega)~24-25 
Slitless spectra R~350 1.25—1.80 microns
(Galactic lat) β<30deg (Ecliptic lat) βeta<5deg 
EUCLID deep surveys: 40 deg2 Jlim(Vega)~25 P.I. Y. Mellier (IAP)



Simulation Results: Detection Counts by A. 
Burgasser

Wide Survey J-band

1-2M L dwarfs
0.5-1M T dwarfs
100k sdLs & 10k sdTs 5



Simulation Results: Detection 
Counts

Spectroscopy*

100k-300k L dwarfs (10%)
30k T dwarfs (6%)
2500 sdLs, 150 sdTs (2%)

* assumes all sources observed!
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CAHA survey proposal
Led by N. Lodieu & M.R. Zapatero Osorio

190 nights over 3 years
Probing the low-mass end of the Initial Mass Function  

at different ages and metallicities

Methodology and tools

Using Omega2000, we will obtain astrometry and photometry for images covering:

~1 deg2 in the Pleiades: third epoch to be compared to previous Omega2000 frames.

~3 deg2 in Coma Ber: first epoch to be compared with future Euclid data.

100 young members of stellar moving groups (~6 deg2): first epoch to be compared 
with future Euclid data.

100 low-metallicity stars (~6 deg2): first epoch to be compared with future Euclid data.


Omega2000 J-band images (also H-band for the Pleiades):

Limiting Vega magnitude of 23, which is imposed by Euclid.

This proposal represents the only opportunity for us to exploit the science that 
Euclid can deliver in the field of substellar objects (northern hemisphere)



Examples of ultra-cool companions to 
nearby stars

(Gauza et al. 2012)

L dwarf companion at 312 AU of slightly 
metal poor HD221356 triple system 
(F8+M8+L3)

(Gauza et al. 2010)



VHS1256b: wide planetary mass
companion

(Gauza et al. 2015)

• A very red L7 planetary mass companion at 
~100 AU of a young (150-300 Myr) nearby 
(~13/16.5pc) M7.5 dwarf

• Intermediate aged super-Jupiter with 
underluminosity and strong flux excesses at 
near-IR.
•The primary is itself binary (Stone et al. 2016)



Two L dwarf substellar companions
in Upper Scorpius.

NTT/SOFI NIR spectrum VLT/X-Shooter NIR spectrum

(Chinchilla et al. 2020)

L0 and L0.5 companion at 2900 and 3500 AU from M2.5 and M3.0 stars 



Wide substellar companions around young stars

M dwarfs

L dwarfs

T dwarfs

Increasing number of substellar companions are discovered at young ages 
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YMG: Beta Pictoris
Beta Pic: (Age~25 Myr, d~45 pc)

13 companion candidates of 142 members
Preliminary binarity fraction: ~5-9% (>M5): ~0.7-2%



Young Nearby Stars in EUCLID

YMGs (AB Dor, Beta Pic, Tuc-Hor, TW Hydrae, Columba, Argus, Eta Cha): 
980 stars (~300 ultra-cool dwarfs)
Young nearby stars, SACY (Torres et al. 2006): 577 stars (486 not in YMGs)
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Young Nearby Stars in EUCLID

YMGs (AB Dor, Beta Pic, Tuc-Hor, TW Hydrae, Columba, Argus, Eta Cha): 
980 stars (~300 ultra-cool dwarfs)
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ILS substellar companions of young stars project for EUCLID
(led by V.J.S. Béjar)

Main objectives:

ü Multiplicity fraction of young stars 

ü Evolution of binarity with mass and age

ü Dynamical masses of young substellar objects

Expected number of young substellar companions with EUCLID:

• 1-3%: ~10-30 wide companions

• 10-20%: ~30-60 close ultra-cool companions (resolution VIS ~0.2”)



Dependence of binarity fraction with
primary mass and age

(Marks et al. 2017)



BDs in Coma Berenices:  
central area searches



BDs in Coma Berenices: 
CM diagram



BDs in Coma Berenices: 
GTC/OSIRIS follow-up



BDs in Coma Berenices: 
OSIRIS spectroscopic results



BDs in Coma Berenices: 
Search for lithium



SLDB in Coma Berenices



LDB ages for open clusters



Euclid Deep north survey contains a handful of UCD 
candidates detected by Gaia. MAAT could provide
spectroscopic characterization ahead of mission launch.  

MAAT – Euclid synergies for UCDs
• Euclid wide survey (~15.000 deg2) will be a unique survey 2 
mag deeper (NISP) than VHS/UKIDSS and 3-4 mag deeper 
(VIS) than Gaia to search for substellar objects. Need 
sensitive spectroscopic follow-up of substellar candidates. 
• Euclid will detect tens of benchmark young WIDE substellar
companions. MAAT will allow to properly charaterize their
physical properties with age (luminosity,Teff) and carry out RV 
searches for close binaries. 
• Euclid will detect dozens of brown dwarfs in the Coma
Berenices open cluster. MAAT can determine the SLDB in 
the second nearest open cluster. 


