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Overview of the DART Mission 
Seven Months to Launch



n a s a . g o v / p l a n e t a r y d e f e n s e

NASA’s Planetary Defense
Coordination Office (PDCO)

• Established January 2016 at NASA HQ
• Manages planetary defense related activities across NASA
• Coordinates with U.S. interagency and international efforts in planetary defense

Mission Statement
• Lead national and international efforts to: 
• Detect any potential for significant impact of planet Earth by natural objects
• Appraise the range of potential effects by any possible impact
• Develop strategies to mitigate impact effects on human welfare
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DART is the first full-scale 
flight demonstration of an 
asteroid deflection 
technology: kinetic impact



Part of a Larger Strategy
National Near-Earth Object Preparedness Strategy and Action Plan
A Report by the Interagency Working Group for Detecting and Mitigating the Impact of 
Earth-Bound Near-Earth Objects of the National Science & Technology Council, June 2018
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Goal 1:
NEO Detection, 

Tracking, 
Characterization

Goal 2:
NEO Modeling 
and Information 

Integration

Goal 4:
Increase 

International 
Cooperation

Goal 5:
Strengthen and 
Exercise Impact 

Protocols

Goal 3:
NEO Deflection 
and Disruption 

Mitigation

DAMIEN (Detecting and Mitigating the Impact of Earth-Bound Near-Earth Objects) Membership: Department of Commerce, 
Department of Defense, Department of Energy, Department of Homeland Security, Department of the Interior, Department of State, 
NASA, National Science Foundation, Office of the Director of National Intelligence, National Security Council, Office of Management 
and Budget, Office of Science and Technology Policy



First demonstration of asteroid 
deflection by kinetic impact on 
Dimorphos, to change its orbit

First prompt imaging of 
the impacted surface, ejecta 
plume evolution and of the non-
impacted hemisphere of 
Dimorphos

AIDA 
international 
collaboration

LICIACube

LICIACube
Mass of Dimorphos
Detailed dynamical characterization
Detailed investigation of final crater
Overall characterization of the 
asteroids 

+

AIDA

Synergy from  

DIDYMOSDimorphos

with

Milani
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DART = Double Asteroid Redirection Test
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DART = Double Asteroid Redirection Test

• There is no known asteroid that poses an actual impact risk to Earth.

• The current impact hazard comes from asteroids not yet discovered.

• The test is being conducted to develop a deflection capability, in case one 
is needed in the future.



Launch Window
Nov. 18, 2021 – Feb. 15, 2022
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Late Sept. –
Early Oct., 2022

Dimorphos
160 meters
11.92-hour orbital period Didymos

780 meters
2.26-hour rotation period

DART Spacecraft
676 kilograms wet mass 
15,000 miles per hour 
(6.6 kilometers per second)

Earth-Based Observations
6.8 million miles (0.07 AU) from 
Earth at DART impact

1,180-meter separation 
between centers

LICIACube
(Light Italian Cubesat 

for Imaging of 
Asteroids)

ASI contribution

• Target the binary asteroid Didymos system
• Impact Dimorphos and change its orbital period
• Measure the period change from Earth
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The Ideal Target: A Natural Laboratory
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§ A binary asteroid allows a 
detectable deflection of 
an asteroid of relevant 
size.

§ DART’s kinetic impact 
will change the orbital 
period about the larger 
asteroid by ~1%.

§ Detectable in weeks to 
months.

§ Same kinetic impact on a 
non-binary asteroid 
would change the orbital 
period about the Sun by 
~0.000006%.

§ Would take many 
years to detect.

The Ideal Target: A Natural Laboratory



Impact Dimorphos
During its Sept/Oct 2022 close 
approach to Earth

Measure the period 
change
To within 7.3 seconds, from 
ground-based observations 
before and after impact

DART’s Level 1 Requirements
Defining the Mission’s Planetary Defense Investigation
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Lowell Observatory

Change the binary orbital 
period
Cause a ≥73-second change in 
the orbital period of Dimorphos

Measure “Beta” and 
characterize the impact 
site and dynamics
Beta = the momentum 
enhancement factor

1 2 3 4



Impact Dimorphos
During its Sept/Oct 2022 close 
approach to Earth

Measure the period 
change
To within 7.3 seconds, from 
ground-based observations 
before and after impact

DART’s Level 1 Requirements
Defining the Mission’s Planetary Defense Investigation

23 April 2021DART – Double Asteroid Redirection Test 13

Lowell Observatory

Change the binary orbital 
period
Cause a ≥73-second change in 
the orbital period of Dimorphos

Measure “Beta” and 
characterize the impact 
site and dynamics
Beta = the momentum 
enhancement factor

1 2 3 4

DART spacecraft ops No DART spacecraft ops
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DART = Double Asteroid Redirection Test
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DART = Double Asteroid Redirection Test
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DART = Double Asteroid Redirection Test

1. Test the ability to achieve a kinetic impact on a real asteroid
2. Test how a real asteroid responds to a kinetic impact

Test 1 ends, and Test 2 begins, at the moment of impact.



DART Spacecraft
Mass: NLT 676 kilograms
Power: ~5000 watts
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19 m

2.6 m

2 m

NEXT-C Cover
top hat

High-Gain Antenna 
(RLSA)

Hydrazine
Thrusters

DRACO 
with cover on

LICIACube
Cubesat

NEXT-C 
Ion Thruster



DART Operations
How DART targets Dimorphos
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8 hours 4 hours 60 minutes 4 minutes 2 minutes 20 seconds10 days30 days

Camera detects 
Didymos system

Continuous ground 
antenna coverage

Begin 
pre-terminal phase

Begin terminal phase
SMART Nav guidance 

is enabled

Fully Autonomous

30 days 10 days 8 hours 4 hours
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24,000 kilometers
Didymos – 6.5 pixel

Dimorphos – 1.4 pixel 
Secondary becomes 

observable

1600 kilometers
Didymos – 99 pixel

Dimorphos – 21 pixel 
Final divert maneuver 

corrections

800 kilometers
Didymos – 197 pixel
Dimorphos – 41 pixel 

Divert maneuvers 
complete, drift to impact

130 kilometers
Didymos – N/A

Dimorphos – ~300 pixel 
Pixel-scale 

requirements met

Itokawa at 50 cm/pixel

60 minutes 4 minutes 2 minutes 20 seconds

8 hours 4 hours 60 minutes 4 min 2 minutes 20 seconds10 days30 days 4 minutes

DART Operations
How DART targets Dimorphos



Light Italian CubeSat for Imaging of Asteroids

1. Obtain multiple (at least three) images of the 
DART impact ejecta plume over a span of 
times and phase angles, to allow estimation of 
plume density structure

2. Obtain multiple (more than three) images of 
the DART impact site with sufficient resolution 
to allow measurements of impact crater size 
and morphology

3. Obtain multiple (at least three) images of the 
non-impact hemisphere of Dimorphos

4. Obtain images of the ejecta plume and of the 
asteroid target to characterize color and 
spectral variations

LICIACube Goals
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Capable 6U CubeSat provided by Agenzia Spaziale 
Italiana (ASI)
Based on Argomoon CubeSat that will be flying on EM-1 
mission (first flight of SLS in 2020)
Two cameras (goal of 2 m/pixel resolution imagery)
Current concept of operations includes flyby of Didymos
~3 minutes after DART impact and downlinking data 
after event
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From Kinetic Impact to Beta – Looks Easy, but Isn’t!
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Determined directly from ground-based measurement of period change

Known spacecraft & binary asteroid parameters

Constrained by DART & LICIA imaging of Dimorphos and impact site

Constrained by impact simulations and LICIA imaging of ejecta plume

From Kinetic Impact to Beta – Looks Easy, but Isn’t!



• DART is 7 months from launch, and 17 months 
from its kinetic impact on Dimorphos.

• DART will be a historic first test, both of 
humanity’s ability to deflect a real asteroid and of 
a real asteroid’s response to a deflection.

• DART will enlarge our understanding of NEOs for 
planetary defense and planetary science, both on 
its own (along with LICIACube) and synergistically 
with Hera.


