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We have discovered evidence of cometary activity originating from (551023) 2012 UQ

(alternately designated 2019 SN ), which we dynamically classify as a Jupiter Family Comet

(JFC). JFCs have eccentric Jupiter-crossing orbits and originate in the Kuiper Belt. Analysis of
these objects can provide vital information about minor planets in the outer solar system, such as

the distribution of volatiles within the solar system. Activity on 2012 UQ  was first recognized by

volunteers on our NASA Partner Citizen Science project Active Asteroids. Through our own

examination of archival image data, we found a total of ∼30 images presenting strong evidence of

activity near perihelion during two separate orbits. 2012 UQ  is notable as we found it to be
recurrently active. When 2012 UQ  approaches its perihelion passage in 2027 September, we

predict it will reactivate and will be a prime subject for follow-up observations.
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1. Introduction
Jupiter Family Comets (JFCs) are minor planets that have a Tisserand parameter relative to Jupiter
2 < T  < 3 (Levison 1996). (551023) 2012 UQ  (alternately designated 2019 SN ), discovered in

2005, is one such object. JFCs likely originate from the Kuiper Belt, having been thrust into the

inner solar system due to the gravitational influence of Neptune (Lowry et al. 2008). Since activity

exhibited by JFCs is often caused by volatile sublimation, observations of JFCs give us insight

into the solar system's volatile distribution. (Cheng et al. 2015).

2. Methods
Since objects exhibiting cometary activity are relatively rare, we solicit assistance from Citizen

Science volunteers via our NASA Partner program Active Asteroids to help us find more of these

objects. Using images we extracted from archival Dark Energy Camera (DECam) data, volunteers
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sift through images of minor planets, classifying whether they see activity or not (Chandler et al.

2018, 2019, 2020, 2021; Chandler 2022) . When volunteers flag an object as active, we cross-

reference archival images and conduct follow-up observations using telescopes for verification.
Since the project's launch in 2021 August, over 8500 volunteers have completed 6.9 million

classifications.

3. Results
Active Asteroid volunteers classified one image (Figure 1) of 2012 UQ  (semimajor axis a = 3.69 
au, eccentricity e = 0.48, inclination i = 16 6, perihelion distance q = 1.92 au, aphelion distance Q = 

5.47 au, Tisserand parameter with respect to Jupiter T  = 2.82, retrieved UT 2023 August 23 from

JPL Horizons; Giorgini et al. 1996) originally acquired UT 2014 April 30, as exhibiting activity.

Through further searches of archival image data, we found evidence of activity on 2012 UQ

during two separate orbits. We found ∼4 images acquired UT 2014 April 30–May 5 (true anomaly
angle 96 4 < f < 97 3) that showed a distinct tail pointed in the anti-motion direction. Additionally, we

found >20 archival Zwicky Transient Facility (ZTF) images showing activity between UT 2020

November 4–2021 May 5 (36 7 < f < 89 9). In both cases the object was outbound from a recent

perihelion passage. Given the recurrent activity near perihelion and its eccentric Jupiter-crossing

orbit, with T  = 2.82, we classify 2012 UQ  as a JFC. 2012 UQ  is currently outbound (on UT
2023 November 1 f = 173°), and will reach perihelion on UT 2027 September 15.
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o'clock. Right: UT 2020 November 12, 30 s r-band ZTF image taken by the 1.22 m Samuel

Oschin Telescope (Palomar Observatory, USA) shows a diffuse tail pointed toward the

coinciding anti-motion and anti-solar (yellow −⊙) vectors.
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