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Brown dwarfs were baked into WISE

-rom the 1998 proposal for the
Next Generation Sky Survey (NGSS):

The primary scientific objectives of NGSS are:

 The nature and evolutionary history of ultra-luminous infrared galaxies

(ULIRGs), and the identification of the single most luminous galaxy in the
universe (§A.1.2.4).

e The space density, mass function, and formation history of brown dwarf
stars in the solar neighborhood. NGSS will be exceptionally sensitive to
old, cold brown dwarf stars with T ~ 125 - 1000 K (Jupiter-Gliese 229B),
among which is likely to be the nearest star to the sun (§A.1.2.5).



Not on the docket

e Daniella Bardalez Gagliuffi
J-WZ2 colors and their utility on finding spectral binaries

e Chris Gelino
Uncovering Faint Companions of WISE Brown Dwarfs



W1 & W2 were tuned to find cool
brown dwartfs
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W1 & W2 were tuned to find cool

brown dwarfs
W1 W3

o ' | ' ! ' ' ' o
121 L T,=3500K |
H,0 2400 K -
1500 K _|
1000 K -

400K

10

—_— CH4

Normalized fv + Constant
(@)

CH, n CH.

2 _JL/J\
] NH,? NH,? NH,? n_ff ij ; }
0 T 2 = -

1 1 1 1 |
1 2 3 4 5 6 7 8 910
Wavelength (um)




Cool brown dwarfs are red in W1-W?2
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Brown dwarf demographics
and cartography



WISE has vastly increased the
number of late-type brown dwarts
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WISE has vastly increased the
number of late-type brown dwarts
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WISE is filling out the local 8 pc volume

Total = 23

data from Kirkpatrick et al. (2012, Apd, 753, 156)
courtesy Adam Schneider
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WISE is filling out the local 8 pc volume
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Lunman’s binary and brown dwairtf
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Today, 1:30 pm: Kevin Luhman

Searching for Brown Dwarfs Near the Sun with WISE
Proper Motions
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WISE 1828+2650 i1s not a T dwart
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WISE 1828+2650 i1s not a T dwart

ir(1.25 pm) &~ f (1.6 pum), J — [4.5] ~ 9 = T < 300 K
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There are ~23

6

Spectroscopic
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Y dwarts known

Photometric
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The Y dwarf sequence

e The J-band narrows

e The Y/J/H peaks move
towards unity ratios.

 [he peak of the Y band
shifts blueward.



Brown dwarf astrophysics
enabled by WISE



Y dwarts are cool, e < 500 K
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Y dwarts are cool, e < 500 K
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Colors transition at the T/Y boundary
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As a result of Na»>S and KCI formation
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The mass function summarizes how
molecular clouds turn gas into stars
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The mass function IS most sensitive
to the coolest brown dwarts
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VWe can rule out a=+1
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And, a simple
power law doesn’t
appear to match
the data well.



Poster: Mariusz Gromadzki

Searching for Y dwarfs at the faint limits of WISE



Brown dwarfs were baked into WISE

From the 1998 proposal for NGSS
(Next Generation Sky Survey):

The primary scientific objectives of NGSS are: |

 The nature and evolutionary history of ultra-luminous infrared galaxies

(ULIRGs), and the identification of the single most luminous galaxy in the
universe (§A.1.2.4).

e The space density, mass function, and [formation history of brown dwarf
stars in the solar neighborhood. NGSS will be exceptionally sensitive to
old, cold brown dwarf stars with T ~ 125 - 1000 K (Jupiter-Gliese 229B),
among which is likely to be the nearest star to the sun (§A.1.2.5).




Kinematic searches with WISE

e Joday, 1:30 pm: Kevin Luhman
Searching for Brown Dwarfs Near the Sun with WISE
Proper Motions

e Today, 4:35 pm: Adam Schneider
The NEOWISE-Reactivation Proper Motion Survey -
Methods and Initial Result

* Thursday, 4:20 pm: Kendra Kellogg
Searching for Ultracool Subdwarfs Using the AIIWISE

Motion Survey
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