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InSight

To understand the formation and evolution of
terrestrial planets through investigation of
the interior structure and processes of Mars.

Directly addresses the 2011
Decadal Survey objective to
understand the origin and
diversity of terrestrial planets .

| InSight is a terrestrial planets
' explorer that just happens to be
going to Mars
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InSight

Terrestrial planets all share a common structural framework

/ Solid inner core

Liquid outer core
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MERCURY VENUS EARTH MOON MARS

But Mars is uniquely well-suited to study the common processes that early-on
shaped all rocky planets and govern their basic habitability.

There is evidence that its basic crust and mantle structure have survived little changed from
the first few hundred Myr of formation.

Its surface is much more accessible than Mercury, Venus.

Our knowledge of its geology, chemistry, climate h istory provides a rich scientific context for
using interior information to increase our understanding of the solar system.
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InSight o

Because of vigorous mantle convection and plate tectonics, the
Earth has lost virtually all structural evidence reflecting its
differentiation and early evolution.

Mars likely retains such evidence in its lateral and radial
compositional variations.

SNC isotopic analyses indicate that isolated melt source regions have
persisted since early in Mars history, suggesting that mantle convection
has been insufficiently vigorous to homogenize the mantle.

Noble gas measurements indicate that only ~3% of A r produced from 4°K
has been degassed from Mars mantle, compared to >50% for the Earth.

Much of the martian crust dates to the first half billion years of solar
system history (or earlier).

Therefore, investigations of the martian interior are likely to find

structures that still reflect differentiation and early planetary
formation processes.
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(layering of different compositions) reflects
the depth and crystallization processes of
the magma ocean and the early post-
differentiation evolution of the planet (plate
tectonics vs. crustal overturn vs. immobile .
crust vs. ).

Mantle: Its behavior (e.g., convection,
partial melt generation) determines the

manifestation of the thermal historyona - omm———
planet s surface; depends directly on its WS ~y
thermal structure and stratification. ~Wetallic irop

¢ (winickel

Core: Its size and composition (density) -
reflect conditions of accretion and early /
differentiation; its state (liquid vs. solid)

reflects its composition and the thermal )
history of the planet.
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InSight

InSight capitalizes on advances in technology and analysis to enable
results that previously required 4 stations and >$1B.

Single-Station Seismology MM MWMWWWW

Extremely sensitive, broad-band instrument
Surface installation and effective environmental isolation

Single-station seismic analysis techniques
Multiple signal sources

Precision Tracking
Sub-decimeter (~2 cm) X-band tracking

Heat Flow
Innovative, self-penetrating mole penetrates to a depth of 35 meters
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VBB 3-axis sensors in

Ferrous pucks for magnetic evacuated sphere;
grapple engagement SP 3-axis sensors;
] ™ proximity electronics for
ﬂ?c:iﬁ!‘h‘ﬂ = signal preamplification
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10™18 Nm at 90 degrecs, Mars: All Modes
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* First measured constraint on Mars
core size came from combining radio
Doppler measurements from Viking
and Mars Pathfinder

— Viking (1977) and Pathfinder (1997) tracking
determined the directions of the spin axis 20

years apart

— Difference of spin axis direction gave
precession rate and hence planet’s moment
of inertia (constrains mean mantle density,
core radius and density)

 InSight will provide another snapshot
of the axis another 20 years later

o With 2 years of tracking data, it will be
possible to determine nutation
amplitudes
— Free core nutation constrains core

MOI directly, allowing separation of
radius and density.



