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Introduction % : % BN T '
= Young main sequence stars are often more intrinsically variable than.older - ; 7 : - We crossmatch . catalogue of 36,898 M dwarfs [Cook, N.J, meeld D.J 2016]
main sequence [Pace G, Pasquini L,2004]. M dwarfs are also known to exhibit Figure 1: M7-L1 candidate, ‘with GAIA DR3, to obtain the parallax, and proper motion values and calculated the

Z band imade from the

more variability [Khodachenko Makim L; 2007]."Hence a varlable M dwarf is fim:
Dark Energy Surve_y

likely'to be young. . . Vot .

. dtstance in parsecs. We crossmatch those M dwarfs with catalogues of known
. variable stars [Stellar variability in GAIA DR3 and GAIA DR3 Crossmatch with
"' _known. variable objects] : :

v ; v
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- A Brown dwarf is.generally defined as an ebject between13 and 80 M, Iljavid
S. Spiegel et al 2011]. However, there is a class of Brown Dwarfs of 13 M; and
below called Sub-Brown dwarfs or planetary mass objects, which form via cl‘oud
collapse but don't fuse deuterium [Jose A.Caballero, 2018]. Hence in this b W, _ :
project, planetary mass objects are used t0 refer to qur targets. . 3 PN - We crossmatch these potentlaf companlons with UHS/VHS and Pan STARRS, to

2% : o Wi S ol ol Sy obtarn vafues for magnittdes and colours'in the infrared. We use those values to

o ., - Weconducta coneé search of 20,000 AU around each M dwarf and érossmatch
3 ‘every pomt source W|th the ALLWI,SE catalogue

= Brown dwarfs gradually cool' down and contract in size over time and thus v.! s O '» : B select objects Wl.th a colours of an M7 object ¢ or cooler
change spectral type. Brown dwarfs may start their life as an M-type, the-n { er DA \ . . -
transition to L-T-Y. Thus, a young Lfl' dwarf is expectedto be Iower mass, B . : "Flgure 2, L6-T1 candkdate, Z ' Usmg the data obtairied from crossmatchlng with vanous catalogues, we, :
possibly a planetary mass object. - .~ - A W : Se : ~ bandimagefrom,the Dark estimate; spectral type, significance of propér motion, common “distance, and use
SRR LAV vz - \ S R space density estimateso calculate the chance alignment and the separation
/ ﬁngorta < . pA L. ! " : R e 7. distance between the Prlmary M dwarfstar and Bfown Dwarf/PIanetary mass
" =Young, planetary mass Brown dwarfs are useful exoplanet analogues for oL : (%) S : cand|date L ' . - e ‘
studies in the formation and development of Gas Giants planets and |rfusmg s s Ao da & % : A s RSy X SRS DR
' spectroscopy tostudy atmospheres and claud formatior. R SR e o g s e SRS ’ 3 Results st 1 S o : R
' 2 A o = - PR Lt o ..+ .= '3candidates with: J mag values of 17. 2, 20. 02 19 2, photometnc spectral type
* Some L/T type companions,are wide orbit exoplanets such as COGONUTS- Y el ranges of M7-L1, L6-T1,12-L4, and separation values of 29244, 1121, 5813 AU
2b, a Gas Giant exoplanef with a spectrdl type of T9.5 + 0.5, orbiting at 7;506°" A "« - - awayfrom their priméry star."All three candidates*have @ common distance,
- AU away from its primary, M dwarf [ Zhoujian' Zhang et al 2021] These ObjeCtS 3 : common-proper motion and low probab|||fy of chance alignment. .
.are also very useful for atmospheric studies, and targets for the search for v TR AN ¢ : y ST .
transiting exosatellites [Mary Anne Limbach et al 2021]. - : Figu;e s e 8 5. W
e ’ . g - v band image from the Dark. = (Concurrent) repeat méthod, butfortarger sample size, 440694 M dwarfs [Cook,
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