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Discovery of `Oumuamua
Oct. 19, 2017
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Pan-STARRS 1 Meech et al. 2017



Catalina Sky Survey



Initial orbit determination



Elliptical orbit



Hyperbolic orbit



CFHTESA OGS (1m) b

Meech et al. 2017



Updated orbit determination



Updated orbit determination





ESA

Eccentricity 1.2



Morbidelli



ESA

Inbound velocity
26 km/s



ESA

Inbound velocity
26 km/s = 60,000 mph



ESA

Outbound velocity
26 km/s = 60,000 mph
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ESA

Crossed ecliptic plane on 2017 Sep. 2
Within orbit of Mercury



ESA

Closest to the Sun on 2017 Sep. 9
Distance 0.25 au

90 km/s = 200,000 mph





Closest to the Earth on 2017 Oct. 14
Distance 0.16 au = 60 lunar distances

60 km/s = 135,000 mph



• Size
• Shape
• Mass & Density
• Rotation
• Composition
• Color
• Comet of asteroid?
• Origin

Dear Santa,
Here is my wish list:

Love
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Hubble Space Telescope

Spitzer





VLT image of `Oumuamua Comet with 200 kg of dust





43 papers as of July 2018



Wainscoat



Effective diameter 200 m for 4% albedo



Wainscoat



Rotation period ~ 7.34 h
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STScI and Mark Showalter, SETI Institute
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Micheli et al. 2018
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ESAOutgassing like a comet?



Micheli et al. 2018





Coryn Bayler-Jones
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Where did it come from?

Bayler-Jones et al. 2018



Date V wrt Sun V wrt Earth Energy 
[Mton]

x Hiroshima x KT 
impact

Sep 9, 2017 87 km/s 68.3 km/s 17,900 1.2 million 0.0007

Oct 14, 2017 48 km/s 60 km/s 14,000 1 million 0.0006



Harris & D’Abramo, 2015




