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+ More than half a million objects

— What are Jupiter Trojans? Why should we explore the

+ Very low albedos and great distance from the Sun have
made ground-based observations very difficult

+ Two distinct subpopulations that are distinguishable in
visible (redder) and near-infrared spectra (less red)

+ Spectral groupings not conclusively linked to physical
characteristics or other observed parameters (e.g. albedo)

Formation Theories

1. Formation alongside Jupiter?
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Prioritization of Science Objectives

larger than 1 km in diameter, called
the Jupiter Trojans Asteroids
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system like the Kuiper Belt? — Nice Model aracteristics ie:mu

+ Librate about Jupiter’s L4 and L5 - Chaotic Capture (Morbidelli et al. 2005) Size < 1km_. >100km
Jupiter-Jump Capture (Nesvorny et al. 2013) Approx. Mean 5 km/s

Lagrange points -

2. Interlopers from other parts of the solar

Orbital

DeMeo and Carry (2014)

What We “Think” We Know

a = Approx. 5 AU

+ Potential source of insights into
long standing questions on the
origin and early history of the Solar

One of highest priority New Frontiers Class missions in the

Collisional Velocity

Approx. Combined

5.97x10% kg

Prioritized according to the 2013
Planetary Science Decadal Survey

Five instruments to achieve the science objectives

(a) surface mineralogical and elemental composition,
(b) interior structure,

(c) physical state of surface regolith: evidence and

Mission that conducts science

on two asteroid of different 1
spectra

Mission Requirements

2013 Planetary Science Decadal Survey Miatss consequences of external modification processes
System. Systems Binary/Non-Binary
—— A New Frontiers Mission Concept: Science Drives Mis  sion Design

The Mission is named “DUSK” as a tribute to

. Rendezvous with two asteroids
of different spectra
2. At least 6 months primary

Spacecraft Stowed Configuration

DUSK Spacecraft Details

INTERPLANETARY TRAJECTORY AND MISSION OPERATIONS

the DAWN Mission

No orbit insertion maneuvers
required at both Agapenor and
Hektor

Instruments Panel

REDDER LESS RED scie_nce mis_sion at egch_target S/C Bus 2x2x2m
3. Fulfill the science objectives High-Gain Antenna Thrusters 5 HiVHAC (Hall) Thrusters
Achilles Diomedes highlighted in the 2013 DResall
Hektor Agapenor Planetary Science Decadal UltraFlex Solar Panels — Szl::(eul_uaFlex)iukw
7 Surve
Agamennon Delpvios 4. Withinycost constraints of New Dry Mass CBE/MEV | 838 ke/ 1004 kg
Neoptolemus |Kalchas Frontiers mission class ($800 M DiyMassResetves [301 ke (308 0f MEV)
Teucer Eul’ybates in FY2015 $) Propellant CBE 1934 kg Xenon
Automedon |Amphilochos 5. Use only solar power (no ASRG Power 1.32 kW {at Trojan Distance)
Meriones  |X079 allowed)

. Atlas V 551used for launch

. Launch date 9/18/2026 with an initial
mass of 3439 kg

. Jupiter gravity assists for maximum
inclination change, 1/2029

. Rendezvous with Agapenor in
10/2033, with a 7.05 year TOF

. Approaches Agapenor at 0 km/s

. 6-month primary science mission at
Agapenor

. Rendezvous with Hektor in 9/2038
followed by 6-month primary science
mission (12 year TOF)

. Prior to both Agapenor and Hektor

arrival, opportunistic flybys of other

asteroids possible

Science Orbits Around Targets
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Model Point-mass model Triaxial ellipsoid (370x195x195 km)

Period, hr ~24 14.6

Velocity, m/s | 10-20 40

— Science Operations, Risk, and Cost of the Mission

+ Shapes of the targets are not properly known

+ Agapenor is modeled as a point mass and Hektor as a
triaxial ellipsoid

+ Because of the shapes science orbits around the targets will
need regular station-keeping

+ A 235 X 148 km orbit around Hektor is stable for around 30
days: AV needed to maintain orbit

+ The moon of Hektor is not considered while designing
science orbits

+ Science orbits station-keeping and science operations drive
attitude control propellant

+ Extra propellant is carried to account for uncertainties in the
long-term propagation of science orbits

+ Velocities of spacecraft around Agapenor (~20 m/s) and
Hektor (~40 m/s) helps in instruments operations

Risk Assessments via NASA's Priority Score System

Unmitigated risk matrix

Likelihood

Mitigated risk matrix

Likelihood

Consequences

3
Consequences

1 |FIVHAG Hall Twuster | TS, the system would not be able | 1o
to control its movement direction.

) —— it fil, the system would not be able | 1
to control fts movement direction.

3 |Reaction Wheels Miedium The system would not be able | 1
to make fine adjustments

4 |UltraFlex solarwings | Very low Technical

] maideriovnent Very low Technical

mechanism

+ Risks can be mitigated via appropriate actions

COST

* The cost of the mission is $752 Million in FY2015 $ (cost
cap of $800 M)

« Analogy-based, quasi-parametric, and grassroots models

* Reserves: 50% for Phases A-D, and 25% for Phases E
and F
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