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Introduction:  NASA funding for ground-based 
support of spacecraft missions to small bodies has in-
creased to enhance data science return.Thus emphasis 
for targeted asteroids (i.e. Lucy) data collected during 
observations carried out at ground-based observatories at 
mission estimated time of arrival (ETA), would provide 
to, and be recognized by, NASA as a valuable asset. Lucy, 
a SwRI mission proposal to study primitive asteroids 
among the Jupiter’s Trojans, is one of five science in-
vestigations under the NASA Discovery Program [1].  
Lucy’s science payload/instrumentation is mirroring 
the New Horizons payload with: L'Ralph, Panchro-
matic and color visible imager and Infrared spectro-
scopic mapper (400nm -2.5µm); L'LORRI, high-
resolution visible imager (350-850 nm); L'TES, thermal 
infrared spectrometer is similar to OTES on the OSIRIS-
REx mission (spectral range 5.71–100 µm (1750–100 
cm–1); and radio science investigation will determine 
the mass of the Trojans by using the spacecraft radio 
telecommunications hardware to measure Doppler 
shifts [2]. 

Approach: Observations through the LBT Multi-
Object Double Spectrographs (MODS 1) - Imager and 
spectrograph covering 0.32-1.1 microns with a 6'x6' 
FOV - has been targeted for this assessment [3]. The 
importance of some Eurybates members spectra show 
a drop off in reflectance shortward of 0.52µm - similar 
features are seen in main belt C-type asteroids and 
commonly attributed to the intervalence charge trans-
fer transition in oxidized iron [4,5]. 

 
Figure 1. Lucy’s Jupiter Trojan Asteroids albedo [4,5]. 
 
To derive Lucy targeted asteroids information for best 
ground-based observation at mission estimated time of 
arrival (ETA) we used data from JPL Horizons [6].  

 
Figure 2. Lucy’s Jupiter Trojan Asteroids ETA [1,2]. 
 
The workflow, shown in Figure 3, used expect & tcl, plus a 
python wrapper to access the JPL Horizons [6] database and 

extract observations of targeted asteroids at twilight condi-
tions. The derived data provide the best suitable opportuni-
ties to observe the asteroids using LBT ground observations.  

 
Figure 3. Workflow/pipeline for data extraction. 
 
Results: The extracted observations for all targeted 
asteroids outlined several opportunities for suitable 
LBT ground observations. However, only one was 
found to be suitable during close approach of Lucy 
ETA to asteroid Leucus, as shown in Figure 4.  

 
Figure 4. LBT ground observations. 
 
Considerations: This effort could be enhanced by 
integrated spacecraft, space telescope, and ground observa-
tory missions. A possible space telescope would be 
SOFIA, while candidate ground station to be consid-
ered in future work is the European Southern Observatory 
(ESO) in Chile. Also, the 23m Fizeau Imaging on LBT 
could fill the pre-ELT gap (~ 2018 to 2023) for resolved 
imaging of Lucy mission targets via appulse events, which 
are estimated to occur approximately once per week [7]. 
 
References: [1] Levison H.F. and the Lucy Science 
team (2016) LPSC 47th, Abstract #2061. [2] Weaver 
H.A. et al. (2008) Space Sci. Rev. 140(1-4), 75-91. [3] 
Rothberg B. et al. (2016) Astrophysics, 
arXiv:1608.00037 [astro-ph.IM]. [4] Fornasier et al. 
(2007) Icarus, 190 (2), 622-642. [5] Fernadez Y.R. et 
al. (2009) The Astro. J. 138, 240-250.  J. H. (1996) 
LPS XXVII, 1344–1345. [6] JPL Horizons: 
ftp://ssd.jpl.nasa.gov/pub/ssd/Horizons_doc.pdf 
[7] Conrad A.  et al. (2017) AO4ELT5, 1-8.  

6032.pdfInformatics and Data Analytics (2018)


