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Abstract
The ESA Gaia mission will revolutionize Astronomy observing objects as diverse as minor planets, 
stars throughout the galaxy to distant QSOs and addressing areas from extrasolar planets to relativity. 
Most brown dwarfs will be too faint for Gaia but some of the younger or older more massive ones will 
be detected. Here we attempt using the current compilation of known brown dwarfs to find which ones 
will be observed directly. This is part of a larger project to evaluate the impact of Gaia on brown dwarf 
research funded by the ESF GREAT program.

The starting list
From the compendium of L/T dwarfs at 
dwarfarchive.org list on 14/8/2013 there 
were 1281 L/T dwarfs. Any brown dwarf 
visible to Gaia would have been within the 
limits of the 2MASS surveys so objects 
without J magnitudes in this archive were 
removed. The selection criteria used for the 
discovery of these objects was mainly 
photometric and in the galactic plane the 
photometric errors were high the 
completeness is reduced. This is seen clearly 
in the distribution in galactic coordinates of 
the 1281 objects shown here.

Determining Gaia magnitudes           

We used the average SDSS and 2MASS color by spectral 
type from table 3 Hawley et al (2002) and the color 
transformations between Gaia and SDSS systems from 
Carme Jordi (Gaia internal document)

G- r = -0.05 + 0.1598 (r - i) -0.5613*(r - i)2 + 0.0628 * (r 
− i)3

to find G-J:2MASS vs spectral type calibration listed and 
plotted here. The Jordi transformations are for main 
sequence stars but the difference going from the blue to 
red stars is less than a 0.1 magnitudes.



Candidate Selection

The nominal magnitude limit for detection in Gaia is 
G=20 at 10 sigma, however as the actual limit will 
be spectral type dependent and not precisely known 
until Gaia actually flies we adopt a limit of G=21. 
This also allows for G to J transformation and J 
magnitude errors. Adopting the optical spectral types 
and J magnitudes in dwarfarchive we estimate a G 
magnitude for each object and find 554 objects that 
maybe detected by Gaia. Here we plot the 
distribution in G, spectral type and distance as well 
as listing the brightest 30 and those later than L5.

Candidates later than L5

The brightest 30 candidates



Expected Final Candidate List

Looking at the distribution in galactic 
coordinates we note that we are still missing 
many objects in the plane. Comparing the 
density of objects in the SDSS footprint 
where the search for L dwarfs is mostly 
complete we estimate the actual number of 
candidates all sky should be around 1000 of 
which around 500 would be brighter than 
G=20. 

Candidate Gaia brown dwarfs in galactic 
coordinates. The blue point is the only T 
dwarf visible to Gaia, Epi Ind Aa.

Future Work

Future work for the detected Gaia BDs. To fully exploit the Gaia observations for these objects 
spectroscopic observations will be required to find radial velocities, chemical composition and age 
indicators. In particular due to their small distances the perspective acceleration effect will be high so 
radial velocities are required to improve the determination of their astrometric parameters.
Outside the direct detections BD research will be directly impacted by the Gaia mission, in particular 
Gaia will:
1. Find many BDs indirectly that are unresolved companions of brighter stars due to detection of orbital 
motions.
2. Find many new common proper motion systems that will become useful benchmark systems. These 
could either be bonafide binary systems gravitationally bound or members of recognised moving 
groups.
3. Characterize the primary stars in benchmark binary systems directly finding astrometric/photometric 
and sometimes spectroscopic details of the primaries, and indirectly by improving stellar models.
4. Measure direct masses of a couple of isolated BDs via their astrometric micro-lensing effect.
5. Provide the kinematical frame work for age determination of many BDs via their motions
6. Increase the value of BDs as galactic evolution indicators following a better understanding of our 
galaxy
7. Increase the robustness of many statistical properties currently being used, e.g. the BD desert, the 
wide binary limit.
Some of these areas are being investigated by the OATo/UH groups as part of the ESF GREAT 
program.
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