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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 -2.5um); 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 pm (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 0.52pm - 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].

Mission Number Target Vmag Size (mas) | Albedo (um)
3548 Eurybates 16.8 to 17.7 13 to 20 0.052
15094 Polymele 18.9 to 19.8 5to7 0.091
11351 Leucus 17.8 to 18.8 Tto 1l 0.079
Lucy 21900 Orus 169t017.9 | 11to 16 0.075
617 Patroclus 15.9 to 16.5 33 to 39 0.047
52246 Donaldjohanson | 18.3 to 20.1 2to4

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].

Dia-
Encounter meter  Spectral  ETA

Lucy Mission date Location  (km) Wee  targets
Launch Oct. 2021

Main
DonaldJohanson April 2025 belt 39 C
Eurybates Aug. 2027 Greeks 64 C 12 Aug 2027
Polymele Sept. 2027 Greeks 21 P 15 Sep 2027
Leucus April 2028 Greeks 34 D 18 Apr 2028
Orus Nov. 2028 Greeks 51 D 11 Nov 2028

113/

Patroclus/Menoetius March 2033 Trojans 104 P 02 Mar 2033

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
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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.

Expect & tcl+
python wrap/
access JP

Selection of observations
- astronomical twilight
conditions “A” -

JPL Horizons

can be used for observational trajectories, and
use SPK-expect & tcl - however, info for LUCY are
not yet there....so implementation should hold till
2025...or perhaps sooner

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.

55 Date____JoUT A RAL
1 2461563.009011574 A 16
2008-Apr - 1 2461864.000011574 A 16 45 62
2028-Apr-83 1 2461865.000011574 A 16 47 57
2028-Apr-B4 16 47 53.1706 -
16 47 47,5929 -

0sD a(nzt et
767% 18

03:00:01 2461879.625011574 A 1
2008-Apr-19 0309701 461868 625911574 &
2028-Apr-20 03:00:01 2461881.625011574 A 16
2628-Apr-21 l 2461862..62501157- #
2028-Apr-22 7
2028-Apr-23 6
2028-Apr-24 03:09:01 2 16 43 59,1450 -2
2008-Apr-25 03108101 2961886.625011574 A 16 43 30,6468 -2
Observation days for Leucus are 22

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].
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