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Dragonfly

Dragonfly's baselined use of an MMRTG remains in a pre-decisional 
state.  The decision about launching a nuclear payload is officially made 

after the NEPA process has been completed with the signing of a 
Record of Decision (ROD) or Finding of No Significant Impact (FONSI).
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Dragonfly mission science
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• Prebiotic chemistry
- Analyze chemical components and processes at 

work that produce biologically relevant compounds

• Habitable environments
- Measure atmospheric conditions, identify methane 

reservoirs, and determine transport rates

- Constrain processes that mix organics with past 
surface liquid water reservoirs or subsurface ocean

• Search for biosignatures
- Search for chemical evidence of water- or 

hydrocarbon-based life
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Barnes et al., 2021 
https://doi.org/10.3847/PSJ/abfdcf

https://doi.org/10.3847/PSJ/abfdcf


Dragonfly mission elements
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Rotorcraft Lander
Surface configuration with HGA deployed

Direct-to-Earth communication
• HGA articulation used to target 

cameras for panoramas of 
surrounding terrain

MMRTG power source
• Charges battery to power flight and science activities

• Waste heat maintains nominal thermal environment in lander

Spacecraft = Cruise Stage + Entry Vehicle

Entry Vehicle = EDL Assembly + Lander

Carry entire payload from place to place
• Measurements on surface and in flight, including 

aerial imaging and atmospheric profiles
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Dragonfly mission timeline

• Launch June 2027, and Titan arrival by 2034
- Direct atmospheric entry

- Similar latitude and same time of year as descent of Huygens probe
E-10 min

EI=1270 km

E+6 min
h=134 km
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Dragonfly mission timeline

• ~3.3 years or ~74 Tsols (Titan days) of science operations
- Traverse distance up to ~180 km

- Exploration of ~25-30 unique sites

approximate 
landing ellipse

Organic Sand

Interdune Materials

Ejecta Blanket

Impact Melt
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Multidisciplinary science measurements

• DraGMet: Geophysics & Meteorology Package 
(APL, JAXA Lunar-A seismometer)

• DraMS: Mass Spectrometer (GSFC, CNES)
• DrACO: Drill for Acquisition of Complex Organics 

(Honeybee Robotics)

• DragonCam: Camera Suite (MSSS)

• DraGNS: Gamma-ray Neutron Spectrometer 
(APL, LLNL, GSFC, Schlumberger PNG)
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Dragonfly mission updates and recent activities
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• Technical development, design evolution, and testing
- Priority is team safety as COVID-19 pandemic continues with onsite / in-person activities being conducted as possible
- Focus is on technology maturation activities, requirements and interface definitions, and risk reduction

• Replanning at NASA's request for June 2027 launch
- Benefits of latest NASA update include:
! shorter cruise trajectory accelerates and also enhances mission science return – higher MMRTG power output at 

arrival allows additional science measurements and increased data downlink

! avoids inner Solar System tour, reducing spacecraft design risk, simplifying thermal and telecom design, and 
simplifying cruise operations

• Next milestone review is PDR in September 2022
- L4 requirements in development and review
- Subsystem PDRs scheduled starting in Spring 2022



Dragonfly mission updates and recent activities, cont'd
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• Science requirements and operations
- Program Level Requirements Appendix (PLRA) signed
- Development of surface operations and ground-in-the-loop flow for different Tsol scenarios

• Rules of the Airways in development

• International agreements (CNES, JAXA, DLR) are being coordinated 

• Planetary Protection and Communication Plans are being developed with NASA

• National Environmental Policy Act (NEPA) Environment Assessment (EA) under development in 
cooperation with NASA, RPS, DOE

• Virtual Team Meeting in November 2020
- Welcomed Guest Observers, part of NASA trial program

• First cohort of the Dragonfly Student Guest Investigator Program selected (2020-22); selection of 
2nd cohort (2021-2023) in early September



• Goals of Program
- Extend opportunities for graduate students to work with Dragonfly scientists and engineers
- Encourage broader participation by making it easier for students who don’t already have connections to 
Dragonfly or NASA spacecraft missions and/or who don’t have a planetary science background

- Serve as an “on-ramp” to provide networking opportunities and to expand training of the next generation of 
mission team members and leaders 
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Dragonfly Student Guest Investigators – first cohort

Dragonfly Update, Z. Turtle

Project Dragonfly Team Mentors Mentees
Seismic investigation of Titan's interior 
using full waveform modeling

Mark Panning, JPL Andrea Bryant, University of Chicago, 
Physics

Spectral/compositional library for 
interpretation of DragonCam/DraGNS 
measurements 

Shannon MacKenzie & 
Richard Miller, APL

Karla Negrete, University of Maryland 
Baltimore County (UMBC), Mech. Eng.

Development of the DragonCam
microscopic imager multispectral LED 
arrays

Jorge Núñez, APL Brianna Wylie, Florida Agricultural & 
Mechanical University (FAMU), Mech. Eng.

Quick et al., 2021: https://www.hou.usra.edu/meetings/lpsc2021/pdf/2653.pdf

https://www.hou.usra.edu/meetings/lpsc2021/pdf/2653.pdf
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Recent activities
Preliminary design and hardware testing in the Titan environment

DrACO and DraGMet testing in APL’s Titan environment chamber Testing in NASA Langley 14x22 wind tunnel for CFD validation

Dragonfly Update, Z. Turtle



• Half-scale integrated test platform (ITP) demonstrated real-time NavCam imaging; guidance and control 
algorithms on flight-like hardware and software; close matches between optical navigation and GPS data from 
flight; autonomous takeoff, hover, hop, and scouting flights
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Recent activities
Octocopter platform flight testing
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Recent activities
Octocopter platform flight testing
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Autopilot flight test Image stream flight test

• Half-scale integrated test platform (ITP) demonstrated real-time NavCam imaging; guidance and control 
algorithms on flight-like hardware and software; close matches between optical navigation and GPS data from 
flight; autonomous takeoff, hover, hop, and scouting flights. 



Upcoming activities and engagement

14OPAG, 31 August 2021Dragonfly Update, Z. Turtle

• On track with technology maturation and requirements and interface definitions, leading up to 
subsystem PDRs in 2022 and mission PDR in September 2022

• Selections for the 2nd cohort of the Dragonfly Student Guest Investigator Program (2021-23)
- Next Dragonfly Student Guest Investigator Program Opportunities (2022-24) expected to be posted by early 2022 

https://dragonfly.jhuapl.edu/Student-Opportunities/

• Participation in NASA Here To Observe (H2O) program 2021-2022

• Completion of international agreements (CNES, JAXA, DLR), Planetary Protection and 
Communication Plans

https://dragonfly.jhuapl.edu/Student-Opportunities/
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