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Introduction: We conducted an extensive search 

for rings, dust clouds, and debris features at all phases 
of the New Horizons 2015 exploration of the 
Pluto/Charon system.  This program was supplemented 
with HST imaging searches conducted in advance of the 
encounter.  No features were discovered at I/F limits 
roughly comparable to those at which faint rings had 
been detected around other solar system objects. The 
search is described in detail in [1]. 

Back Scattering Searches:  A dedicated search for 
rings by back-scattered sunlight was initiated nine 
weeks prior to the encounter. This approach used re-
peated sequences of deep imaging with the New Hori-
zons LORRI camera with the primary goal of detecting 
any aggregates of fine particles within the Pluto/Charon 
system that might have been hazardous to the space-
craft.  The final I/F limits on rings or any other faint dust 
cloud  within 105 km of Pluto was resolution dependent, 
ranging from I/F ~ 2 x 10-8 for 1500 km wide rings, 1 x 
10-8  for 6000 km rings, and 7 x 10-9 for 12,000 km rings, 
all at ~15° phase angle.  HST imaging conducted in ad-
vance of the encounter established limits of I/F ~ 8 x 10-

8 for radii > 105 km from Pluto. 
Forward Scattering Searches: Several deep imag-

ing surveys were conducted after the time of closest ap-
proach, with New Horizons looking back at Pluto and 
Charon at ~165° phase angle for forward-scattered light 
from any rings or dust clouds as it departed from the 
system. Because of the small sun-angle, correcting for 
light scattered into the camera optics was crucial.   The 
most sensitive searches were thus made with the MVIC 
instrument, given its markedly superior scattered light 
performance over LORRI.  I/F limits from forward scat-
tering were 8 x 10-7 on 104  km scales interior to the 6 x 
106 km Hill radius of Pluto. 

Occultations and Dust Impacts:  Apart from the 
LORRI and MVIC imaging searches for light scattered 
by rings, four stars were monitored at closest approach 
by the Alice instrument to look for occultations by any 
rings or dust clouds.  Again, no events were detected.  
Exact limits depend on the extent of the occulting object 
being tested for, but rough limits of optical depths of 
~10-3 are reached on scales of a few km.  Lastly, the Stu-
dent Dust Counter instrument detected no dust impacts 
over the duration of the encounter that can be attributed 
to the Pluto/Charon system. 

Discussion: The New Horizon ring limits in back-
scattered light are at least an order of magnitude 
stronger than the best limits provided prior to the en-
counter by HST observations [2], and provide the first 
constraints on detection by forward scattered light. The 
red points in the figure below [1] locate the New Hori-
zon ring detection limits in the context of various com-
ponents of the Jovian ring system and the more diffuse 
Saturnian rings.  The limits on rings in the Pluto/Charon 
system fall below all known systems except the Jupiter 
Thebe gossamer ring. 

 

 
Estimates of the impact gardening of the small sat-

ellites of Pluto made prior to the New Horizon mission 
argued for a substantial possibility that rings would be 
seen above the limits of the present searches [3].  The 
paucity of small impact craters on Pluto and Charon 
seen in New Horizons images [4], however, implies a 
strong downward revision in the gardening rates as-
sumed by [3].  The complete absence of and dust con-
centrations in the Pluto/Charon system is also expected 
as consequence of efficient clearing of the system by so-
lar radiation pressure [5]. 
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