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- A member of the Baptistina family (K/T impactor)
- Not an ice sublimation
- Impulsive mass ejection on a day in 2009 February or March
- Low ejection speed (< 30 cm/s)

~100m

debris mass ~ 5x108 kg



Spin-up Impact (shattering) Impact (cratering)

Jewitt+2010,2013; Agarwal+2013, Kleyna+2013, Kim+2017a

Spin-up vs Impact
The key is the rotation period of 
the largest fragment.
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PID: GN-2016B-Q-14 (PI: Y. Kim) 11 hour awarded



Observation with

- Two successive nights on UT 2017 January 27-28
- Gemini/GMOS-N, g'-band imaging
- 5 min x 90 exposures, 7.5 hr of total effective exposure time



Result: Rotation
A lightcurve, caused by the body’s elongated shape,
tells us its rotation period - how fast is it spinning.

Kim+2017b

- Slow rotation
 (Prot = 11.36 ± 0.02 hr)

- Highly elongated object
 (a/b > 1.94)

2a ~ 172.4 m

2b ~
 88.8 m



Result: Fragments
Kim+2017b

The size distribution of the fragments is different from
those of fragmented comets, meteoroids, and near-Earth asteroids.



Discussion 1. Spin-up vs Impact

“Slow rotation”
                 Prot = 11.36 hr
                 Pcrit = 3-5 hr

Pcrit is the critical spin period for breakup
(at which the gravitational acceleration equals the centripetal 
acceleration at the equator)



Discussion 2. Cratering vs Shattering

Kim+2017b

1. Crater radius Rc = 63 m > Body radius (re = 61.9 m)
2. Dust modeling supports the shattering hypothesis

!

(Shattering Model; Kim+2017a)

(Cratering Model; Kleyna+2013)



Jewitt+2010 Kim+2017 

(Shattering Model; Kim+2017a)



Scientific Significance

- The first evidence of the impact shattering that occurred in 
the present asteroid belt;

- The process of dust and debris production in the solar system, 
including the formation of meteoroid streams;

- The direct study of asteroid destruction to infer material 
properties such as the internal strength and porosity of the 
parent asteroid;

- This work will also offer significant collateral benefits to 
several other fields of study
(space weathering studies, laboratory experiments,
Smoothed-particle hydrodynamics simulations).
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