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The CDSWG cold brown dwarf search

Datamine
UKIDSS LAS +

; SDSS:
corly—mid L - e near-IR colours
G ] (see box)
kﬁ dwarfs lote L/early T ] y opltlcal nl?a ':-IR
A—M IllI-V ] colours/limits
Lyon group models mid T i l
_700-400k_ | |- _L___L____ Isuji models

1000-700K - Follow-up 1:

(left-to-right)- Photometry to fill

in gaps/improve
limits (NIR +

——

Marley models Optlcal)
700-400K
(top—to—bottam) I
____________________________ Burrows r]lwdels
. . 700-400K
Y dwarf candidate selection box (top—to—bottom)

Prioritise

s

But, H band 50 limit % 18.5 — so we can probe Follow-up 2:

- 1 .5 1 1 I 1 1 L 1 I L 1 L L I L L 1 1 I
0.0 0.5 1.0 1.5

g
o

a volume 10x larger by searching for H+K 8m NIR

dropouts, with Y-J > 0.3. Spectroscopy



e J-H <0.1; J-K < 0.1
e Or Y-]J > 0.5 and H&K non-detection
e 7z'-J > 2.5 or SDSS non-detection



YJH(K) selection catches 1 candidate per ~10 sq degs
YJ-only selection adds 2 candidates per ~30 sq deg

Follow-up optical + near-IR photometry eliminates
contamination

Spectral types then confirmed using Gemini-N and Subaru

~85 T dwarfs now confirmed in the LAS sky
- 7 T8+ (ULAS0034,ULAS1238,ULAS1335,CFDBS0059,

Wolf 940B,ULAS1302, + 1 that shall remain unnamed)

(Kendall et al 2007; Lodieu et al 2007; Warren et al 2007; Pinfield et al 2008;
Burningham et al 2008; Burningham et al 2009, Burningham et al in prep)

cf 56 from 2MASS; 53 from SDSS dearfarchives.org); 41
from CFDBDS (Reyles et al, in prep






After applying corrections for:
— scatter from J-H selection (+5)
— unresolved binaries (correction factor 76-93%)

— exclusions due to mis-matches with SDSS
(3%)

- Malmaquist bias

...we estimate 567 >T4 dwarfs in DR4
down toJ = 19.0

WH\&/]”t:?can this tell us about the form of the



L Early” © ' 'Lote Early’ R [Early’ ~ ' " LateEarly

- LT T L L LT

. Loghormdl 1 L Incregsing 7=5.0
L _ . _ Fla - . _ _ Constant
L — o =—0.5 C L — . — Declining
' I Declining
L — ... Declining

| | .
500

1 1 | 1 1 1 | 1 1 1 | | |
2500 2000 1500

1000 1000

Teff

Deacon & Hambly (2006)

e simulations based on Deacon & Hambly (2006)

e normalised to 0.0038 £+ 0.0013 pc3




IMF: # = T4
dn/dm « m< | dwarfs
a=-1.0 53+18
a = -0.5 88+32
a =0.0 | 154+£53
a = 0.5 20067
a =10 |417%£140

Constant birthrate

a= 0 for TO-T8

(Metchev et al 2008)

We have 56 £ 7 > T4
dwarfs - o < 0

e o = +0.6 Upper Sco

(0.3 - 0.01 Msun;
Lodieu et al 2006)

e oo = +0.6 in Pleiades
(Moreaux et al 2003)

e a = +0.27 in Trapezium
(Muench et al 2002)

e a0 = +0.59In o Per
(Barrado y Navascues
et al 2002)

e o = +0.8in 0 Ori
(Bejar et al 2001)



The T8+ dwarfs
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An extremely cool T dwarf
(in a binary system)

Primary M4 -

Wolf 940A

~ Hycos3 = 765 £ 2 mas/yr
- Mz = -497 £ 2 mas/yr

Secondary T8.5
Wolf 940B (ULAS2146)

~ Hycoss = 771 £ 92 mas/yr

- Mz = -585 * 92 mas/yr

Distance to primary
combined with near-IR
spectroscopy + mid-IR

F otometry, age constraints
rom primary...

— Tes=570 £ 25 K

Wolf 940A: M4V
D=12.5pcC

. \
Wolf 940B: T8.5

Burningham et al (2009)
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