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A trip through the Solar System. ..
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Mercury
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Earth
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Swarm: Electrical conductivity of the Earth’s mantle -

J. Velimsky, L. Valentova

accurate measurements of geomagnetic field from low orbits

electrical conductivity as an important geophfs'fbél parameter related .
to the temperature, chemical and mineralogical composition of the
Earth’s mantle .

part of the Level 2 chains and products
radial conductivity prof|les with sensitivity estimates

- towards 3-D conductivity models (Velimsky 2013)

RN g

10 Years in ESA



Swarm Electrlcal conductlvrty of the Earth’s mantle

J. Velimsky, L. Valentova

: towards 3-D conductlvrt models (Velimsky 2013)

accurate measurements of geomagnetic field from low orbits -

eléctrical conductivity as an important geophysrcai parameter related
to the temperature, chemical and mlneraloglcal composrtlon of the
Earth’s mantle

part of the Level 2 chains and produ,cts
radial conductivity profiles with sensitivity estimates

10 Years in ESA



- Swarm: Magnetic Signatures of Ocean Circulation .
» wind- and temperature-driven ocean circulation induces secondary magnetic field =
. » weak field on the surface but much stronger at ocean depths (Velimsky et al. 2018)
» can we detect it in magnetig-Swarri:data?
» can we monitor long- té&wVa;I\Bnﬁ%@L?cean currents by satellite magnetic measurements? -

2014-05-30 00:00:00 h=1800 m

J. Velimsky, L. Sachl 10 Years in ESA 7125



GOCE Congo Basm

> ac(:urate measurements of vertical gra.V|ty and vertlcal '
_gravity. grad|ent fromr GOCE

model GOCOQO3S up to degree 220.

>
» Helmert transformation
> derivation of a refined sedimentary model /_;@/
* » improved sedimentary model used to determine the vertical
density stratification in the southeast Congo Basin 1

(Martinec & Fullea 2014) e
» surface density contrast with respect. tosurrounding rocks

0.24-0.28 Y%em®* = ¥ . ) -
» decrease with depth of ,0.05—0.259’0%36)‘%"103 m
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PPGNET GNSS Network in Western Greece

> cooperation with Unrversrty of Patras and the Research Institute of Geodesy, Topography an
Cartography; five GNSS stations; observatlon srnce November 2013
> reconstructlon of relative motlons

FEE

(PATR/PATO):
© 12 mmyear NNE; R

9 myear NNE; =
_normal fault s
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Europa
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Europa: Formation of Double Ridges
» GALILEO: double ridges along faults: unique in the
solar system

» friction on the fault may lead to melting — sulb
water lenses

» lenses are gravitationally unstable
extracted (Kalousova et al., JG# g

» possible mechanism for dg /x- rmation
(Kalousova et al., JGR, 20867 :

xtol ™ 1~1888.0 kyr
30 40 50 60 0 10

K. Kalousova y 10 Yearsin ESA  13/25



y : Slip velocity Stress invariant
mOde”ed ..g- 1000006 5e7 0 57 1.000e-06 00006+00 25000  Se+4 75000 10000405

il 1 it i
sketch of strike-slip "% Surface
fault : ; g
..... :1.1_:1'_( "% Surface :

Time: 2.130707 (Earth's days)
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Ganymede and Titan

(proportions)
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Ganymede and Titan
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Geophysics and Planetary Sciences 10 Years in ESA 16/25
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Enceladus
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Enceladus .

» Cassini: global subsurface ocean, jets in the south polar

region — . -
» Tiger stripes: faults at the south pole NS .
> NumenCaLdeelmgL(Soucek etal. 2016 Bebgunkb\ etaL
201 7) ﬁuge lmpgctef trgngsﬁlpeSthHaLd fori

Ice crust

| Global ocean

= ‘ Y South polarregionf 4% souce:
‘\ with active jets y
D EL

variable, without faults ) variable, with fauls
exaggeration 5000x exaggeration 2000x

i 1ul (m) - .

5100
0.8

v

\ Z
O. Soutek, M. Béhounkova, O. Cadek 10 Yearsin ESA  18/25




lapetus
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lapetus

» CASSINI: equatorial ridge: a unique feature in the Solar System
» large flattening not consisent with current spin rate

» possible explanation: collision with another celestial body
(Kuchta et al. 2015)

» creation of the ridge depends on initial temperature, rotation, and grain size

10 Years in ESA
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A trip through the Solar System. ..
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A trip through the Solar System. .. and beyond

e
o e :
s % i = o
R Sy
.
»

Image by ESO, CC4.0
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Slidal heating and spin-orbit locking of exoplanets .

» Close-in exoplanets: extreme
environments, mfluence of host star,
_strong tldil loading

How much do they' ar.from

s 4

2

compositio
Joint mode terior structure with

v

Proxima Centauri b
Even small eccentricity of the orbit leads to an
extensive tidal heating (volcanic world?)

! i - L]
il L
M. Walterova 10 Years in ESA 22/25



Heat transport in large terrestrial exoplanets. : :

» large terrestrial exoplanets are

subject to much higher ’
self-compression than the Earth

mantle ( .

W TALA

 EBA,,..
BA

M Di=0.52

M Di=1.47
Mge Di=2.52

» numericalimodels that are used to study their internal
dynamics often neglect the compressible effects

» cour results demonstrate that compressibility effects

Nupas = 8. Raye p ¢ are important for mantle dynamic processes and
. y consequently also for formation of planetary
2=028 b=026 | | atmospheres and the existence of magnetic field
e through thermal coupling of mantle and core dynamic
1E+004 1E+005 1E+006 1E+007 systems (Cizkova et al. 2017)

Ra

H. Cizkova 10 Years in ESA 23/25



A trip through the Solar System. .. and beyond

Our department offers a unique opportunity to students at undergraduate, graduate, and doctoral
levels in the area of geophysical and planetological studies, deeply embedded into advanced
physical and mathematical framework.

JOIN NOW!

http://geo.mff.cuni.cz 10 Years in ESA 24/25
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