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Brown dwarfs and where to find them

e Objects between 13 and 80M;
e 2?2 transiting brown dwarfs

e One eclipsing brown dwarf binary



The transiting brown dwarf population
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Why are transiting brown dwarfs so uncommon?
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The big questions

e Why haven't more transiting brown dwarfs been
discovered?
o What clues are there in the mass distribution or
mass-radius diagram?

e How to brown dwarfs form?
o Like stars?
o Like planets?
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What do transiting brown dwarfs reveal about their formation?
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The TOI-503 system

e Host star is a metallic-line A star (Am star)

e First Am star known to host a brown dwarf



The TOI-503 system
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The TOI-503 system
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e Roughly 200 Myr old
e Orbitis circular
e Circularization

timescale:

>T100 Gyr >> 200 Myr
(Zahn 1975)



The TOI-503 system

mmm Convective (M=0.5, A, =0.006) = Radiative (M =2, E, =10"")
mmm Convective (M=0.8, A\, =0.006) ® Radiative (M =5, E, =10 %)

e Roughly 200 Myr old

mmm Convective (M =1, A\, =0.006), Radiative (M =10, E, =10 ¢

e Orbitis circular

e Circularization
timescale:

>T100 Gyr >> 200 Myr
(Zahn 1975)
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The TOI-503 system

mmm Convective (M=0.5, A, =0.006) = = Radiative (M =2, E, =10"")
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e Roughly 200 Myr old

mmm Convective (M =1, A\, =0.006), Radiative (M =10, E, =10 ¢

e Orbitis circular

e Circularization
timescale:
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The TOI-503 system

mmm Convective (M=0.5, A, =0.006) = = Radiative (M =2, E, =10"")
mmm Convective (M=0.8, A\, =0.006) m ® Radiative (M =5, E, =10 %)

e Did TOI-503b form
IN-Situ?

mmm Convective (M =1, A\, =0.006), Radiative (M =10, E, =10 ¢
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Final thoughts

e TESS has found 3 new brown dwarfs
e Transiting brown dwarfs tells us about their evolution

e Expect this population to grow for TESS Science
Conference |l
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