Discussion: What is an Active Asteroid?
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Some Active Asteroid Milestones

1999/2000 133P activity recurrent

176P/ LINEAR - Now a class of objects
P/2010 A2 - A Disrupting/Impacted asteroid?
Schiela — an impacted active asteroid

P/2012 FS5 & P/2013 R3 - Disrupting

Multiple possible drivers for activity
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Active Asteroids — Sublimation (Main-Belt Comets)

 Repeated periodic dust production near perihelion
-> Suggests sublimation, but not detected yet (probably very weak)
- Maybe water,
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Reminder - Cometary Volatiles: Far More than Water

* Highly volatile compounds (mass spec) g
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Active Asteroids — Impacts

Comet-like Asteroid P/2010 A2 - January 29, 2010 Hubble Space Telescope - WFC3/UVIS
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Active Asteroids — Rotational Disruption

¢ e.g.,(62412) 2000 SY178 e
— Activity discovered by ® . i
Sheppard & Trujillo (2015) . 1% 0 .
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 Also P/2012 F5 and (6478) Gault
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Active Asteroids — Thermal Fracturing

 Thermal fracturing/dessication for NEOs at high temperatures
- e.g., Phaethon (q=0.14 au; T ~ 1000K)

2009 June 20

Jewitt et al. (2013)



Active Asteroids — Combinations of Mechanisms

 Multiple mechanisms could » Asteroids (mainbelt) with extended

operate simultaneously sllilriest
« Some dust from impact collisions
* e.g., Elst-Pizarro could be _ .
impact + rotation + sublimation 5L96 Sil:oenla plume Dec 2010
- Impact as initial trigger (Larson+10)
- Recurrent activity = sublimation e e B e
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Active Asteroid Bennu?

e Smaller-scale mass-
shedding

* Not detectable from
ground-based
observatories

e Alternatively,
| Comet P/1999 RQ36
S (LINEAR)?




Some Active Asteroid Question Topics

Science Taxonomy:

e What do we consider “active” or “activity”?
e What are the dynamical boundaries?

e Sub-classes (MBCs, RAMBOs, ABCs, DAs, IAs, ANEAs/APHAs, SGAAs,
etc.)?

e Where do they separate from “comets” (non-phenomenologically)?

Practical:

e What is the Hazard component?
e Should the ANEASs be included in NHATSs?
e Are these a resource?

 If we include AAs in NHATSs, do we include Comets (like P/2009 WXS51
Catalina)?

« AA Bennu? P/1999 RQ36 (LINEAR)?




	Discussion: What is an Active Asteroid?
	Some Active Asteroid Milestones
	Active Asteroids – Sublimation (Main-Belt Comets)
	Reminder - Cometary Volatiles:  Far More than Water
	Active Asteroids – Impacts
	Active Asteroids – Rotational Disruption
	Active Asteroids – Thermal Fracturing
	Active Asteroids – Combinations of Mechanisms
	Active Asteroid Bennu?
	Some Active Asteroid Question Topics

