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... This citizen science program has engaged
s nearly 100,000 citizen scientists to discover

‘ 5‘ %’ hundreds of faint moving sources in multi-
epoch mid-infrared data from WISE/NeoWISE

12+ sky coverages
Spanning 8+ years
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Near-infrared spectroscopy with
Keck/NIRES allowed us to
characterize the object’s spectrum
as a metal-poor L-type subdwarf

1.0 12 1.4 16 1.8 20 22 24
Wavelength (um)

Burgasser et al., Hypervelocity L Subdwarf, AAS 244



Normalized F;,

2.5

2.0

1.5y

0.5 1

0.0 1

— J1249+3621
=== Normal L dwarf

Metal-poor L subdwarf

[ Kl H>0 Extremely metal-poor
Kb, | L subdwarf
H,0
CIA H,
Na |
'\ | ol
. ‘v,
\‘/ h"

12 14 16 1.8 20 22
Wavelength (um)

2.4

— le—13

£ 81

3 — J1249+3621

£°] SAND model T=1760 K,

84 d [M/H] = -1.3, [a/Fe] = +0.3

£ 2]

8 -\-"-’——‘-\
go'"‘j.: : ; : —_ =
< 1.0 12 14 16 1.8 2.0 22 2.4

Wavelength (um)

Comparison to new SAND
atmosphere models
(Alvarado+2024; poster 406.04)
yielded precise estimates of
temperature and element
abundances (about 5% solar)
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J1249+3621’s Galactic Odyssey

3 8 Our observations found that
g0 J1249+3621is moving at a speed of
§ o 456+27 km/s (1 million miles/hour,
c | 0.1%the speed of light) in the

§ | galactic rest frame, potentially fast
- enough to escape the Milky Way
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orbit simulation by galpy; Milky Way graphic by Robert Hurt Burgasser et al., Hypervelocity L Subdwarf, AAS 244



J1249+3621’s Galactic Odyssey
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orbit simulation by galpy; Milky Way graphic by Robert Hurt Burgasser et al., Hypervelocity L Subdwarf, AAS 244



How did J1249+3621 get its kick?
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Ejection following Scattering by a black hole Accretion from
SN la explosion binary in a globular cluster Milky Way satellite
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Visualization by W. M. Keck Observatory/Adam Makarenko Burgasser et al., Hypervelocity L Subdwarf, AAS 244




Visualization by W. M. Keck Obsefvatory/Adam Makafen.kq. ‘Bur;gasé,er et al,, -Hy.p.ervel'ocity L Subdwarf, AAS 244




Key results

J1249+3621is a nearby (125 p¢, 400 light-years) metal-poor, very low mass star
discovered by citizen scientists in the Backyard Worlds: Planet 9 project

It has a speed of 456+27 km/s (1 million miles/hour, 0.1% the speed of light) in
the rest frame of the Milky Way, fast enough that it may escape our galaxy

We explored three possible explanations for its high velocity: (1) an ejected
companion of an exploded white dwarf, (2) ejection from a globular cluster

after an encounter with a binary black hole system, and (3) accretion from one
of the Milky Way’s satellite systems; all are feasible but not proven

Analysis of its elemental abundances may reveal J1249+3621’s true origin

Visit our iposter Thursday morning 406.01
Please also see talk 219.04 (Gerasimov+) and iposter 406.04 (Alvarado+)

Adam Burgasser (UCSD) aburgasser@ucsd.edu http://www.coolstarlab.org




