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• Oct. 2021 launch

• MBA rehearsal in 
2025

• 5 Trojan encounters  
from 2027-2033

 Total of 7 objects

 Lucy is a Trojan tour 

Overview

Lucy offers groundbreaking science with very low risk
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• Oct. 2021 launch

• MBA rehearsal in 
2025

• 5 Trojan encounters  
from 2027-2033

 Total of 7 objects

 Lucy is a Trojan tour 

Overview

Lucy offers groundbreaking science with very low risk

274 days, 11 hr, 5 min from now
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The Case for Small Bodies

Stable Objects in Solar System

You are here
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The Case for Small Bodies

Stable Objects in Solar System

Main Asteroid 
Belt

Trojans

Kuiper Belt

and

Scattered Disk

The small body reservoirs were created during 
the formation and early evolution of the planets.  
They have remained relatively unchanged since 
then. 

i.e. they are the fossils of planet formation 
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The Case for Small Bodies

Stable Objects in Solar System

OSIRIS-REx

Dawn

New Horizons

Main Asteroid 
Belt

Trojans

Kuiper Belt

and

Scattered Disk

Hayabusa

Rosetta

Stardust

Hayabusa 2

NEAR

Chang’e-2
Deep Space 1

Deep Impact

Thus, they are the best 
opportunity to untangle 
how the Earth and planets 
came to be.
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 To boldly go where no one has gone before
• We have never seen one close up

 Trojans are remnants of giant planet formation
• They  should be low density and volatile rich below a

desiccated surface layer with complex surface chemistry.

 But, they are not a homogeneous population
• Contain C-, D-, and P-type spectral types 

• Have visible albedos from ~4 - ~15% 

Science Motivation

(DeMeo et al.)

(Grav et al.)

Trojans are very diverse, which makes them particularly exciting

• Wide range of colors.

(Emery et al.)
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An Amazing Trajectory

Lucy’s unique trajectory is the key aspect of the mission
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Coverage of Diversity (1/2)

Lucy will visit the full diversity of the Trojan population

(Grav et 
al.)
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Lucy’s Rich Trojan Targets

All known spectral types — Both the L4 and L5 swarms — Disruptive collision remnant
A near-equal mass (primordial?) binary — Ultra Slow Rotator — Wide sample of sizes

Artist conception based on Earth-based observations

Patroclus
Binary & P-type

Menoetius
Binary & P-type

Eurybates + 
Queta
C-type

Aug. 2027

Orus
D-type

Nov. 2028
Leucus

D-type

Apr. 2028

Polymel
eP-type 

Sept. 2027

L4
:

L5
:

Mar. 2033
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Lucy Measurements

Lucy will transform our understanding of the Trojans

Surface Geology

Interiors
Satellites and Rings

Surface Color and Composition Lucy’s remote sensing: 
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Payload and Spacecraft 

LOng Range Reconnaissance Imager (LORRI)

High spatial resolution visible imager

Heritage: NH 

TTCam

Terminal Tracking Camera (TTCam)

Visible imager used for target centroiding

Supplier: Malin Space Systems

L’TES
Thermal Emission Spectrometer (TES)

Point FTIR spectrometer
Heritage: O’REX, MGS

Multi-spectral Visible Imaging Camera (MVIC)

Linear Etalon Imaging Spectral Array (LEISA)

Color visible imager (MVIC) and 
infrared imaging spectrometer (LEISA)

Heritage: NH, O’REX

L’Ralph

SC Telecommunications link with DSN 
provides Doppler measurements which 
enable mass density determination of each 
Trojan SDST Heritage: MAVEN/OREx/InSight

Radio Science

L’LORRI
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Where are we now?

We are started Assembly, Test, and Launch Operations:

You are here

L’LORRIL’Ralph

L’TES
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Spacecraft

Solar Array Structure Panel
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Where are we now?

Our 7.3m Solar Arrays



“I Love Lucy” logo – Courtesy of CBS Broadcasting Inc.  
Used under License 





Lucy in Space Contest is supported by

Southwest Research Institute

Institute of Human Origins

School of Earth and Space Exploration

NASA L’Space Academy

National Aeronautics 

and Space 

Administration



Lucy in Space Contest
• A creative and engaging way to connect students’ understanding of the human 

drive for exploration and discovery of our origins on Earth and the origins of our 

solar system

• Connects to NGSS Biological Evolution: Unity and Diversity, Earth’s Place in the 

Universe, and Space Systems

• Eligible for Middle and High School students in the United States and on military 

bases worldwide



A research center of The College of Liberal Arts and Sciences iho.asu.edu

Questions? 

Contact Julie Russ jruss@asu.edu

Enter and details at 

https://LucyinSpace.asu.edu



58Q&A Segment

Harold Levison

Principal Investigator

NASA’s Lucy Mission

Donald Johanson

Founding Director

Institute of Human Origins

Julie Russ 

Assistant Director

Institute of Human Origins



59Thanks to Today’s Presenters…

Harold Levison

Principal Investigator

NASA’s Lucy Mission

Donald Johanson

Founding Director

Institute of Human Origins

Julie Russ 

Assistant Director

Institute of Human Origins



60Thank you for participating!



61Collection of Resources

This collection includes the slides (as PDF), handouts 
and other resources. 

Link to the collection:

https://my.nsta.org/collection/ZEipXJXfrLo_E?
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Teacher Tip Tuesday: Supporting Ambitious 

Science Teaching

January 26, 7:00 PM ET

Science Update: Cosmic Explosions

February 11, 7:00 PM ET

https://my.nsta.org/webseminars

NSTA Web Seminars (free)
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NSTA Web Seminar Series

https://my.nsta.org/event/nsta-web-seminar-series-topic-study-

assessing-three-dimensional-learning-usin
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NSTA Author Series: The NSTA Atlas of the 

Three Dimensions

January 28, 7:00 PM ET

Transforming Science Learning: Theory to 

Practice: Practical Guidance to Engage MLs in 

3D Science

February 24, 7:00 PM ET

https://my.nsta.org/webseminars

NSTA Member Web Seminars
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National Science Teaching Association
Tricia Shelton, Director Professional Learning
Flavio Mendez, Assistant Executive Director

Kate Soriano, Standards Implementation Specialist
Wendy Binder, Program Director
Laura Jackson, Project Manager

Michelle Phillips, eLearning Engagement Specialist
Eddie Hausknecht, Web Developer

Don Boonstra, Technical Coordinator

Thanks to the NSTA Virtual Learning Team

This concludes today’s program.


