
IMPACT RATE ON 2014 MU69, THE NEXT TARGET FOR THE NEW HORIZONS.  Y. JeongAhn1,3, R. 

Malhotra2, and M. Reyes-Ruiz3, 1Korea Astronomy and Space Science Institute, Daejeon, Republic of Korea 

(jeongahn@kasi.re.kr), 2Lunar and Planetary Laboratory, The University of Arizona, Tucson, AZ, United States, 
3Instituto de Astronomía, Universidad Nacional Autónoma de México, Ensenada, BC, México 

 

 

Introduction:  The New Horizons spacecraft 

will arrive to 2014 MU69 on January 1, 2019, and is 

expected to transmit the first surface images of the 

not-yet-explored Cold Classical Kuiper Belt Objects 

(CCKBOs). The measured crater density can be used 

as a proxy of surface age if the impact rate of 

projectiles is provided. However, the size 

distribution of small KBOs, which is crucial factor 

for the calculation of impact flux, are not well known 

due to the difficulty of observation. Furthermore, the 

impact flux may fluctuate over time as the orbit of 

the target body evolves, which complicates the 

problem.  

As the first step on a long journey, we assume 

that the power-law slopes of the intrinsic size 

distributions of KBOs do not vary among 

sub-populations, and compare the impact flux on 

2014 MU69 with that on Pluto. Here, we report the 

ratio between the time-averaged impact fluxes on 

two bodies and contributions of the projectile 

sub-populations to the total impacts. 

Methods:  For the large impactors (Hg<9.0), we 

adopted the CFEPS L7 synthetic model for the hot 

and cold classical KBOs and resonant objects [1] and 

the Oort cloud simulation result for the scattering 

objects [2,3]. The orbits of 2014 MU69 and Pluto are 

numerically integrated with four giant planets in 

order to obtain representative orbital elements during 

past ten million years. We used the improved 

Öpik-Wetherill method to estimate impact flux [4,5], 

and examined the flux variation over time. Our 

method gives a clear advantage over the traditional 

Öpik-Wetherill method when the evolution of angu-

lar orbital parameter is far from the uniform preces-

sion such as the case of Pluto’s argument of perihe-

lion.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Results:  The total impact flux on 2014 MU69 is 

calculated to be two times higher than that of Pluto 

and it does not show significant variation over time. 

The low variability of impact flux is due to its low 

eccentricity and low inclination which is characteris-

tic of the CCKBO. The two largest impact contribu-

tions are from the CCKBOs (~75%) and hot classical 

KBOs (~10%). 

We find the tie-averaged total impact flux on 

Pluto is almost consistent with the previous result [3], 

and it varies by a factor of two over time. The heli-

ocentric distance of Pluto at the outer node let the 

impact flux of CCKBOs on Pluto vary by a factor of 

seven, and this effect dominates the variability of the 

total impact flux. The three major sub-populations for 

the impact flux are the CCKBOs (~40%), the hot 

classical KBOs (~20%), and the resonant objects 

(~20%). 
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