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InSight

Many of the results | will be presenting today have not yet been fully peer reviewed. Some
have been submitted and are in review, some have not yet been submitted. | have tried to
Identify this material in the presentation.

Results that have not yet been published should be considered under a “news” embargo.
Discussion in a scientific context is encouraged by journal editors (most of this work has been
presented at conferences), but it should not be further elaborated with the wider community.
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InSight

Goal: Provide constraints on the formation and early evolution processes
of terrestrial planets by studying the internal structure of Mars.

In order to address this goal, InSight will deter-
mine, through geophysical measurements:

v" Crustal thickness and large-scale layering
v' Mantle structure

v Core size and density

— Global heat flux

v' Rate and distribution of seismic activity

— Rate of meteorite impacts
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" aMars Seismic Data: Full-Sol Spectrogram, Sol 185
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All Seismic Data as of Yesterday, Feb. 15 (sol 790
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>eismicity
e This analysis is based on the

first 14 months of data.

— Currently re-analyzing, but no
larger events have been
detected.

« We find that the activity is very
close to terrestrial intra-plate
rates (5X less than East US).

 However, magnitudes above
3.5 are noticeably lacking.

— Deviation from Gutenberg-
Richter law (slope = 1)?

— Marsquake size cutoff?

— Statistical artifact?

InSight
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9 5s of the Crust — Receiver Function Analysis

.

Lyl 3 \'-
Upper Crust Upper Crust
Direct P

Direct P

Mid-Crust
Layer

\
1

depth (km)

L
[=]

Mantle
Lower Crust

Mantle

‘i 5
Knapmeyer-Endrun et al., Submitted to Science 4

16 February 2021 Decadal Survey Mars Panel



9y

oo=7e A) 2-Layer Model

& .
Tharsis Highlands InSight & Lowlands  Global Average

InSight

e Data on crust beneath InSight can be fit to two
models:

— Two-layer model

 Crust thickness 20+5 km (beneath InSight);
global mean is 24-40 km, depending on density | Mantle

e Crust density < 2900 kg/m?

depleted enriched highly enriched

— Three-layer model %) S-Layer Mode! Pe
 Crust thickness 37+10 km (beneath InSight); — . gsswmwm
global mean is 35-72 km, depending on density
e Crust density < 3100 kg/m? Crust

, <3100 kg m=

crug

)

— Moho——

Knapmeyer-Endrunetal., nantle
Submitted to Science P < 3400 kg m*
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Y ntle Structure — Multiple Phase Arrivals

InSight
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o tle Structure — Multiple Phase Arrivals

InSight

Khan et al., Submitted to Science
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e Results show nearly constant P-wave velocities and an S-wave low velocity zone in the
upper mantle (results in an S-wave shadow zone at epicentral distances of 40—60".

e This implies a thermal lithosphere 400-600 km thick.
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\ lo Tracking

InSight

e The radio tracking investigation on
InSight measures polar motion on
two timescales:

e Precession gives information
about the moment of inertia;
this has limited usefulness as it
is impossible to separate effects
of radius and density.

 Nutation measurements,
however, do allow separation of
the signatures of core radius and
density.
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Core

* Bi- and ter-annual nutation amplitudes independently constrain core radius.
* p,=515.3+4.0mas = 1760< R_< 2080 km
e r;=17.5+50mas = 1665<R_<1890 km

* Taken together, these constrain the core radius to R.= 1825 + 65 km

* Preliminary seismic analyses of apparent ScS core reflections give a similar

radius result.
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InSight

e Core momentum factor is calculated from the observed amplification of the
nutation amplitudes relative to those calculated for a rigid core.
e F=0.09+0.025
* This gives the core density p.= 5750 + 300 kg/m?

o
(N

Core momentum factor
o
o

0.1

560 580
Days past landing
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Y Measurements

InSight

 InSight measured the background magnetic
field at the landing site to be 2013 £ 13 nT

e This is compared to orbital measurements
that predicted a surface magnetic field
Intensity of 225 — 310 nT, nearly a factor of
10 lower

= Significant crustal variations at spatial
scales <150 km.

All IFG Data Through July 2019
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d to Earth and Moon

InSight

From the Encyclopedia of the | ,_
Solar System-2014 =~ = Earth °~  Mars

Oceanic crust - 7 &
5-15km ﬂ\ — Basaltic crust
: S 60 = 30 km?
" Continental crust —
'30-50km ———————— Upper mantle
" = j: “Core
Z Solid? Liquid?

" .1690 + 300 km?

Lower mantle

Fluid outer
core

Moon -

Core/mantle Basaltic crust

Ptnddry - 40'+10 km
5150 km . 2 .
Solid inner Mantle Fluid outer core
— Discontinuities core : : ; 1410 - 1500 km -
Partial melt r
o 1260 - 1410 km - Solid inner core

1500 — 1737 Km
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