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The Insight Mission
• To understand the formation
and evolution of terrestrial planets
through investigation of the interior
structure and processes of Mars
• To understand the origin and
diversity of terrestrial planets
• To understand how the evolution of
terrestrial planets enables and limits
the origin and evolution of life
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Objectives
InSight will place a single geophysical lander (seismology, heat flow, planetary rotation)
on Mars to study the formation and evolution of terrestrial planets.
Science Goals and Objectives
• Understand formation/evolution of terrestrial planets through investigation
of the interior structure and processes of Mars
– Determine the size, composition, physical state (liquid/solid) of the core.
– Determine the thickness and structure of the crust.
– Determine the composition and structure of the mantle.
– Determine the thermal state of the interior.
• Determine the present level of tectonic activity and meteorite impact rate on Mars
– Measure the magnitude, rate and geographical distribution of internal seismic
activity.
– Measure the rate of meteorite impacts on the surface.
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Focused Set of Measurements
Single-Station Seismology
– Extremely sensitive, broad-band instrument
– Surface installation and effective environmental
isolation
– Advances in single-station seismic analysis
– Multiple signal sources

Precision Tracking
– Sub-decimeter (~2 cm) X-band tracking of the
lander allows tracking of rotation and its variations

Heat Flow
– Innovative, self-penetrating mole
penetrates to a depth of 3–5 meters
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Flight System’s Phoenix Heritage
InSight will fly a near-copy of the successful Phoenix System
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Surface Deployment Is Key
to InSight Success
The quality of a seismic station is directly related
to the quality of its installation.
– Installation couples the instrument to the ground
Seismometer

and isolates it from the rest of the environment.
– But after landing, the instruments are still ~1 m
from the ground…

Ground

Viking Seismometer

The Surface Deployment Phase completes
this process:
– Comprises an additional (albeit less complex)
“Site Selection” and “EDL” process for InSight;
– Is equally critical to InSight’s scientific success.
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Landing Region
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Launch and Arrival
Launch 03/2016
Arrival 09/2016

View from Ecliptic North Pole
Tick marks every 20 days
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Instruments
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SEIS (Seismic Experiment
for Interior Structure)
• SEIS has a sensitivity and frequency

• Managed by CNES, several partners:

response comparable to the best

- IPGP (France)

terrestrial research seismometers.

- ETH (Switzerland)

• Early version flew (briefly) on the
Russian Mars ‘96 mission.

- MPS (Germany)
- Imperial College (UK)

• Previously selected for NetLander,
ExoMars and SELENE-2 payloads.

SEIS
ExoMars Prototype

Long-Period Sensor

Short-Period Sensor
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3
HP

(Heat Flow and Physical
Properties Probe)
• HP3 has a self-penetrating “mole” that
burrows down to 5 meters below the surface
(flown, but not operated, on Beagle-2).
• Previously selected for NetLander, ExoMars
and SELENE-2 payloads.
• It trails a tether containing precise
temperature sensors every ~10 cm to measure
the temperature profile of the subsurface.
HP3

• Together with measurements of thermal
conductivity, this allows a precise
determination of the amount of heat
escaping from the planet’s interior.
• Contributed by DLR.
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RISE (Rotation and Interior
Structure Experiment)
RISE

RISE (Rotation and Interior Structure
Experiment) (X-Band Transponder – SDST)

• RISE uses the lander’s X-band radio link for Doppler tracking of the lander’s location
with an accuracy of a handful of cm.
• Since the lander is attached to the planet, this allows the measurement of the rotation
of Mars, and particularly variations in its rotation axis.
• These rotational variations are related primarily to the size and state of the core,
through its effect on the moment of inertia and damping of Mars.
• Science team led by JPL.
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InSight Mission
• InSight will illuminate the earliest evolution of rocky planets, including Earth.
• InSight addresses fundamental issue of solar system science, not just
specific questions about a single planet.
• InSight isn’t a Mars mission; it is a terrestrial planet explorer that just
happens to be going to Mars.
• InSight will learn about the processes that shaped the inner solar system
over 4 billion years ago by detecting the fingerprints of those processes
buried within the interior of Mars.
• InSight will use the most powerful methods used to study Earth’s
interior(seismology, precision rotation, heat flow) to investigate
an extraterrestrial planet.
• InSight will take the “vital signs” of Mars: its “pulse” (seismology),
“temperature” (heat flow probe), and “reflexes” (precision tracking).
• InSight will do for rocky planets what Juno is doing for gas giants.
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