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https://mars.nasa.gov/insight/weather/

3-Day Weather Report
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mar a Marsra jarunk majd nyaralni
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Felnyitottak azt a kis idokapszulat, amelyet 1969-ben az akkori
uttorovasutasok a Gyermekvasut végallomasanak épiiletébe falaztak.
Voltak merész elképzelések arrol, milyen lesz majd az élet 2019-ben.
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MarsQuake Marsrengések & Kretereke xeres
o o marskutatast.
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A kiadvany letoltheto az alabbi linkeken:

s

www.bgs.ac.uk/marsquake Szeizmoldgia mas bolygokon
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http://marskutatas.suliszeizmo.hu/
http://telapo.datatrans.hu/mars/

= A kuldetes feladatai

-

)-'_

> Megtudni, hogyan keletkeznek a kdzetbolygok.

> Meghatarozni a Mars felszinére becsapodo meteoritok szamat.
> Megmeérni a Mars szelzmlmtasaL z ; j
> Meghataroznl a marsrengesefk magfntudOJat és fold(mars)r '
eloszlasukat. - -
~ Megtudni, hogy mllyen vastag a Mars kérge és mllyen

~ Megismerni a Mars kap.enyenek az osszw‘ turajat.

» Felderitennphogy mekkora aMars-nﬁja' en osszeteétell és milyen
a fizikai allapota (szilard vagy folyekony).

- Megbecsilni a Mars belsejének homeérsekletet.

ezete.



AYoros Bolygo titkai feltarulnak a marsrengesek megligyelesevell

-

O New dated impacts
@ CTX-CTX detections
@ Malin et al. 2006
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~Mirol "érulkodnak a rengeshullamok?
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Kraterek a Marson




S *‘9 A szeizmometerek rogzitik a becsapodaskor keletkezo szeizmiku's:-'
hullamokat -

A krater tavolsagat a Marson elhelyezett P és S hulldm
muUszertl az S - P id6bdl lehet

meghatarozni * * \
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- ABRét szeizmomeéteren regisztralt hullamoka amplitidojanak a grafikonja. A
grafikon azt az iranyt adja meg, ahonnan-a hullamok johettek.
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- RISE (Rotation and Interior Structure Experiment)"

A RISE eszkoz kozvetlenul kommunikal a Folddel a-Marsrol két kozepes erosségu,
X-savos (8 GHz) radioantenna segitsegevel. (A SEIS és a HP3 adatainak tobbsege
az UHF radio és muholdas adékon keresztul lesz a Foldre kuldve, de a RISE kisebb
mennyiségu adatot maga is képes tovabbitani. UHF=Ultra High Frequency 300-
1000 MHz, radar frekvenciasav, a deciméteres huIIamhossztartomany)

Az InSight két darab ktirtantenna segitsegével a vele egyutt erkezd', de Mars koruli
palyan marado utazotaska méreti ket MarCO (Mars Cube One) és a még mukodo
MRO (Mars Reconnaissance Orblter) muhpldon keresztul tatja a Folddel a
kapcsolatot. e et

A kiserlethez"a Fold Deep Space NetWorKicﬂdi aIIomasalroI a RISE antenhakra
kiildenek jeleket, majd azok wsszaverrodile a RISE-rél a Foldre jutnak. ?

Az elkuldott eI frekvenmajat az ado ismeri és a vevoegység meri. Miv oldi
allomasok és az InSight egymashoz képest mozognak, a jelek frekv: aa
Doppler-hatas miatt eltéro lesz. A féenysebesseg allandoan, ig
frekvenciavaltozasok pontesan az ado és a vevo k : ességéhez
kapcsolédnak. Mivel az InSightpontas hel W onnyen
meghatarozhaté a palyabdl, kisza atjok orgastengelyének iranyat.

A RISE-t hetente 2 é6ran at figyelik majd a Foldrol. Egy tavoli kvazar csillaghoz
képest 10 cm-es pontossaggal meg tudjak majd mérni az Insight helyét, illetve
mozgasat a bolygovalegyutt:



Within the INSIGHT mission, the radioscience experiment aims at obtaining the rotation and-
interior structure of Mars. It is called for that reason RISE (Rotation and Interior Structure

“ Experiment). It does not uses an instrument stricto sensus but uses the spacecraft X-band

communication system. The parameters that will be determined from the rotation and orientation
observation (i.e. from length-of-day variations, precession (long-term changes in the rotational
orientation), and nutations (periodic changes in the rotational orientation)) are the angular
momentum of the atmosphere, the moments of inertia of the whole planet and of the core. This
will allow to constrain the interior models of Mars. The Doppler effect on the radio signal is
related to the variations of the rotation and“orientation of thesplanet Mars. When measured for a
time longer than the seasonal timescale, the observation can proﬁde values for the moments of
inertia. The mean moment of inertia is a strong constraint on the core size afd density, core
temperature and mantle mineralogy. The size of the core has major consequer}ges for internal
structure and planetary evolution. For example; atarge,core makes a perovskitespearing lower
mantle impossible, due to insufficient pressure at thesbase of the mantle. The endgthermic phase
transition spinel-perovskite has a strong effect-on-martle-convection. The size a omposition
of the core are also important in the history-ofthe-magnetic dynamo, which in as important
consequences fok the retention of the atm,9§ph,e,ne;aﬁﬂ‘the possible habitability of the surface
early in Mars' history. e =

RISE — Rotation and-Interior Structure Experiment >

RISE is an X-Band Dopplér. Tracking Experiment to precisely measure the pl n
of Mars as well its variations (e.g. nutation). Such measurements were also t by the Viking
missions in the 70s, Pathfim@ler in 1997 and intermittently by the Mars E Rovers.

The new set, extending the observatioR arc to four decades, will 18N amplitude, spin axis
direction and‘precession rate to be constraie d ery naree iyt or a conclusive determination of
Mars’ core size and whether it exists in liquid ef'solidior > b

For the RISE study, the baseline lander and spacecraft design employed by NASA’s Phoenix was changed in
that an X-Band Small Deep Space Transponder (SDST) was moved from the Cruise Stage to the Lander while

a Solid-State Power Amplifier was added to keep up Cruise Stage redundancies while also enabling the
lander to operate as a full\ngguipped transmitteronce onthe suriace:

rotation rate
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oo"rhe SDST and SSPA are coupled to a pair of redundant Medium-Gain Antennas used to
receive and transmit the 7.152/8.402 GHz signals for the RISE experiment. The MGAs
reside on opposite sides of the lander to provide omni-directional azimuth coverage for
an elevation range between 30 and 55 degrees to allow for continuous tracking when
IEarth i:;, at low elevation (when the Doppler signature due to the rotation of Mars is
argest

e The basis of RISE is widely used for deep space nawgatlgn an X-Band equipped ground
station sends a signal to the spacecraft which immediately re®transmits it to Earth where
its Doppler Shift can beanalyzed to reveal the exact relative velocity between Earth and
the lander on the surface of Mars. Data correction for signal re-transmission delays
Intrinsic to the fander electronics will increase-aceuracy to around two centffgeters and a
long observation arc will further help-nail down the’exact rotation and precessio
parameters'sought by scientists. = = o

e Doppler Measurements from Viking an;tPat/ﬂnderhelped scientists cons
size and precession rate which confirmed: that Mars-has undergone a history of
differentiation. Subsequent Doppler-measurements carried out by orbiting mi s like
the Mars GlobakSurveyor, Mars Odyssey and the Mars Reconnaissance Orbiter provided
additional information for narrowing down the precession parameters throu ects of
the Martian gravitational field on the spacecraft orbits. However, the dete
nutation signature is_.no %ossmle from orbit.

0

e ObtaNuRgythe nutation %ln axis will provide the |
the nature of the Martian core. If thescore.is fluideas s d on previous data,
then the nutatieWithsaow a &gnaturc@thp Ay : entof inertia of the core and the
free-core nutation period which will also provid€information on the size and shape of the
core. In addition to nutation values, RISE will also be capable of measuring small

variations in Marsirotation vate due to the exchange of carbon dioxide between the
atmosphere and theng@larice caps as seasons change:

ars’ core

assessing



