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I FAILED MY
STAR TEST.-

Brown Dwarfs

BUT I STUDIED
REALLY HARD!

Caprice Phillips

13M; < Mgp < T5M;

 Insufficient to sustain
hydrogen fusion

 Luminosity and effective
temperature steadily decrease with
time

“Failled Stars”

Brown dwarfs are found in a variety of
environments

NSBP 2019



Benchmark Brown Dwarfs

« Brown dwarfs with two fundamental parameters: age and luminosity
« Helpful for mass determination using substellar evolutionary models

Companions Moving Groups

Caprice Phillips \ NSBP 2019 \/



There Are Only 5 Known Ultracool Companions in
the g Pictoris Moving Group

Planets Brown Dwarfs

Macintosh et al. 2015

Lagrange et al. 2010

Lowrance et al. 2000

Biller et al. 2010
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There Are Only 5 Known Ultracool Companions in
the g Pictoris Moving Group

Dupuy et al. 2018

CFHT/WIRCam (2.122 um) t al. 2000
Macintosh et al. 2015 Lagrang Biller et al. 2010
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2M0443+3723 B

KECKII/NIRC2 H-band

2M0443+3723 B
7.6” (550 AU)
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Phillips et al., in
prep
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2M0443 B:

an analog system to PZ Tel B

KECKII/NIRC2 H-band

2M0443+3723 B

KIAII

7.6” (550 AU) 7 o
2M0443 B PZ Tel B i W

M6 £ 1 M7+1

M%W \
www W ;o

M‘wm»wwwﬂw
Pt

1.25 1.50 1.75
Wavelength (um)

550 20

2800 =100 2700 % 100

Maire et al. 2015

YJH
< 4.5
PZ Tel B
L 1
B
_92.5140.10 0
13 AU 1. 1.1 1.2 1.3

4 1.
Wavelength (um)

Caprice Phillips NSBP 2019



2M0443 B is Comparable to Young and Field Ultracool Dwarfs
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Determining Spectral Type with Allers & Liu 2013

Allers & Liu 2013
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Atmospheric Model Comparison Show T, = 2800 K
and log g = 4.0 dex
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Age + Luminosity =)

Brown
Dwarfs
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Model Dependent Mass is > 75M;
99 + 5 M,

—
(-
-]
(Vp]
—
~
—
~—
(@)
@)
—

|
PZ Tel B (M7) *

|
HR 7329 B (M8.5)%

Phillips et al., in prep

Caprice Phillips NSBP 2019



Age Changes the Inferred Mass

Brown
Dwarfs
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2MO0443 B Could Be an Unresolved Binary

HOST STAR: 2M0443 A 2MO0443 B

Phillips et al., in prep
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Assessing Membership with BANYAN X
2MO0433 AB kinematics are

Gagné et al.
(2018a) with nearby
Proper young moving groups
Motions
2M0443+3723 A Columba
Membership Probability 2M0443+3723 B Carina
BPMG e TW Hya
2M0443 B: 0 % for BPMG and 99.9% for field BnaresinfPMG 7 s ononis
uc Hor

2M0443 A: 0.4 % for BPMG and 99.6 % for field

nsep 20fNillips et al., in prep
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