You Spin Me Round: Finding Fast Rotations of Near-Earth Asteroid Candidates
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Synthetic Tracking @ TMO

e Since 2020, we have used Synthetic Tracking to observe over 1500 Near-Earth
Asteroids (NEA) with the 1-m Table Mountain Observatory (TMO).
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e Synthetic Tracking utilizes a series of short exposures that are software-aligned B e S e T
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on our NEAs to avoid streaking. y e
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e This technique enables high-precision astrometry (~10 mas), as well as
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high-cadence (1-sec) photometry of our targets. TE——
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Determining Spin Rates of NEAs

e We perform periodogram analysis on our photometric data to determine
rotation rates of a preliminary subsample of 50 bright (mg< 19.5) NEAs
observed from Sept 2022 - July 2023.
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variability consistent with rotation. S '

e Sizes, estimated based on H-mag values and an assumed mean albedo=0.15
(range=0.03-0.3) are combined with our period fits to place objects in the
context of known NEAs. SackuD, o oo auaa cscaske B ZTeDOTT, Zripa-2uas LDam:3a
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—— amplitude = 0.21 mag, rotation period = 278 seconds , m_v = 19.1 mag —— amplitude = 0.23 mag, rotation period = 112 seconds , m_v = 18.4 mag
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—— amplitude = 0.38 mag, rotation period = 539 seconds , m_v = 18.8 mag —— amplitude = 0.39 mag, rotation period = 535 seconds , m_v = 18.7 mag
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Left: A histogram by brightness of observed NEO targets. F i 1 : L | | . — . —
4 ' t —— amplitude = 0.1 mag, rotation period = 87 seconds , m_v = 17.8 mag —— amplitude = 0.02 mag, rotation period = 203 seconds , m_v = 16.7 mag
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Right: Mosaic of candidates with measurable rotation.
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Top: Example Lomb-Scargle periodograms for the candidates in the first row.
Bottom: Multi-epoch light curves of our candidates with best-fit sine functions overlaid.
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Astrometric Residual Comparison by Observatory:

Left: A visualization of
synthetic tracking and the
resulting stacked images.

Right: A histogram showing
the mean astrometric
residuals by observatory in
the follow-up program.

olays Jeain
2GI) premels

) uop.ed 1S
[9ose| UBS
(00A) HVANOS
(9€H) 10|pUES

(969) uowwia YN
(e6

(65) 0zUOS|,p e

(s6r) p

Other Targets
Candidate Targets

=
o

18.0 18.5 19.0

Mean Magnitude (mag)

Lot RO N SR
'o-",'- o ¢ °

Spin Rate (rev/day)

o
P ————

100 10!
Diameter (km)

Top: RMS vs. m , with best candidates highlighted.
Bottom: Spin rate vs. diameter overplotted on existing
asteroid data.
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