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“The discovery of a new dish does more
for human happiness than the discovery of
a new star.”

Anthelme Brillat-Savarin (1825)
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“The most exciting phrase to hear in
science, the one that heralds new
discoveries, is not 'Eureka!’ (I found it!) but

I

'That's funny ...
Isaac Asimov
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brown dwarf basics
surface gravities
metallicities

clouds

the big picture
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“meet your neighbors”

the more brown dwarfs we know, the
better we understand them
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“weighing the baby”

surface gravities provide mass and age
estimates for individual brown dwarfs -
and may uncover new populations
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Direct Age
Determinations

TWA 5B, ~12 Myr
Lowrance et al. (1999); Neuhauser et al. (2000)

Gliese 570D, 2-5 Gyr
Burgasser et al. (2000)

Orion Nebula Cluster ~ 1 Myr

© 2007 Adam J. Burgasser



0.08

SA \\n,, R

e | TN

0.237 Mg |

Evolutionary tracks of stars 4

Evolutionary tracks of brown dwarfs

Evolutionary tracks of planets J

Isochrones in log,,(yr) i

1@
—~
[72)
(@)]
(&]
-
>
=
>
®
—
O
(O]
8 «
‘©
>
n
(oY L
(@]
|
M —f; “"'
9.5\ | |
L g .
85N\
- 8 .
75 ' 0.0005
i 7
65
i 0.0003
N 1 1 1 1 I 1 1 1 I 1 1
0 500 1000 1500

Burrows et al. (1997)

2000 2500 5000

Effective Temperature (K)



700 1

800 1

1000 t

T(K)

1300 +

1500 1

1700 +

2000 1

2500 L

Lodders (1999)

Total pressure, log (P, bars)

14

12

1

1097 (K) ©

Pph o« g/Kg

© 2007 Adam J. Burgasser



T T T T T T T T T T T T T T T T T T T e

5H| —— KPNO 12 i

1 1 |
7500

1 1 I
8000

8500

9000

A(R)
Luhman et al. (2003)

© 2007 Adam J. Burgasser



log (Normalized F,)

2MASS 0141-4633: ~10 Myr and nearby

Py qu T L 1
N8
NY

2MASS 0141-4633 |

......

1ot \ ‘ - W
ai f
| v A I

- A AN TR ATA! vy I 3

\ 'n'- ,‘L'Vﬁ.o"' P\ 4 | LO.5
oV 4 N Al AR Y
Laan W WA ‘/ N Jrr“. A p |‘I" LAY u"";l‘/}*’\‘«v 0.5 .

L1

] 1 1 1
7000 8000 9000 10000 0

iz.
Normalized Flux (F,) + Constant

1 1
1 1.6 2 2.5

Wavelength (A) Wavelength {um)

Kirkpatrick et al. (2006)

© 2007 Adam J. Burgasser



indicators of low surface gravity/youth:

1. weak optical alkali lines (Na |, K |, Li |?)
enhanced metal oxide bands (VO, H,O, CO)
a “peaky” H-band peak

L N

reddened near-infrared SEDs
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10-50 Myr brown dwarfs in the vicinity of the Sun
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“the poor dwarf blues”

metallicity can have a profound
influence on the spectral energy
distributions of brown dwarfs
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2MASS 0532+8246
Burgasser et al. (2003)
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“the rain makes me blue”

can we gauge the weather on a brown
dwarf?
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Normalized F,

Lower metallicity? Higher surface gravity?
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Thinner clouds?
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Thinner clouds?
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“round ‘em up”
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13

he important thing in science is not so
much to obtain new facts as to discover
new ways of thinking about them.”

Sir William Bragg
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