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ABSTRACT

The Janus mission is a planned NASA SIMPLEx mission that will launch with the NASA Discovery mission Psyche in August 2022. Janus is led by the University of Colorado with D.J. Scheeres as the PI, the mission spacecraft are being built and operated by Lockheed Martin, with instruments delivered from Malin Space Science Systems. Janus will send two spacecraft to fly by binary asteroids (35107) 1991 VH and (175706) 1996 FG3 in the first half of 2026. Scientific results from Janus will provide key insights into the mechanics of rubble pile asteroids in general, and binary asteroids in particular, and are detailed in [1]. 
The binary nature of (35107) 1991 VH was discovered by Pravec et al. from their photometric observations taken in 1997 [2].  Their follow-up observations taken in 2003 and 2008 confirmed its binary character and they indicated that the binary asteroid system is in an unrelaxed state with non-circular mutual orbit (e = 0.05) and a non-synchronous secondary with spin period Psec = 12.836 ± 0.003 h in 2003 [3, 4].  The asteroid had a favourable photometric apparition in January-March 2020 and we took thorough photometric observations with the 1.54-m telescope on La Silla (29 nights), the 0.9-m Spacewatch telescope (9 nights), and the 2.2-m telescope on Mauna Kea (3 nights).  The data revealed that while the primary spin period remained constant throughout 1997-2020 (Pprim = 2.6238 ± 0.0003 h), both the secondary spin period and the mutual orbit period decreased, by 1.2 h and 0.2 h, respectively, from 2003 to 2020.  We have analysed the behaviour and found that the increase in the secondary spin energy is equal to the decrease in the mutual orbit energy between the two years.  The exchange of energy between the secondary’s rotation and the mutual orbit suggests that there is a spin-orbit interaction in the binary system. Detailed numerical simulations of the system evolution using extended bodies have shown that such transitions can be modeled dynamically.  The properties of the binary asteroid (35107) 1991 VH are unique among known binary near-Earth asteroids and they make it a particularly interesting target for space mission, leading to its selection as one of the Janus targets. The flyby of binary 1991 VH is of key interest given its seeming chaotic evolution over time, making observations of 1991 VH of the highest priority. The planned in situ observations of the system, when coupled with ground-based observations, will ensure that a clearer understanding of the system can be found. 
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