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Motivation   Motivation   

TheThe discoverydiscovery of of 
thethe planetaryplanetary systemsystem

OGLE 06OGLE 06--109l 109l 



ClassificationClassification of of thethe knownknown 
multimulti--planetplanet systemssystems 

((S.FerrazS.Ferraz--MelloMello, 2005), 2005)

ClassClass IaIa ––>> PlanetsPlanets in in meanmean motionmotion resonanceresonance

ClassClass IbIb  LowLow--eccentricityeccentricity nearnear--resonantresonant planet  planet  
pairspairs

ClassClass IIII
 

NonNon--resonantresonant planetsplanets withwith significantsignificant
secularsecular dynamicsdynamics

ClassClass IIIIII
 

HierarchicalHierarchical planet planet pairspairs



Initial Initial ConditionsConditions and and ComputationsComputations

Jupiter:Jupiter: on on itsits orbitorbit

Saturn: Saturn: aa_sat_sat = 8 ..... 11 AU= 8 ..... 11 AU
ii_sat_sat = 10 ....  60 = 10 ....  60 degdeg

TestplanetsTestplanets in in thethe HZ:HZ:
aa_tp_tp = 0.6 ..... 1.6 AU= 0.6 ..... 1.6 AU

Mercury 6 (J. Chambers)

Integration time:
20 mio years

HZ:  maximum ecc.



HZ im Sonnensystem:HZ im Sonnensystem:

KastingKasting: 0.93 : 0.93 –– 1.3 AU1.3 AU
MischnaMischna: 0.93 : 0.93 –– 1.7 AU1.7 AU
ForgetForget: 0.93 : 0.93 –– 2 AU2 AU

a< 0.93 AUa< 0.93 AU 
 

HH22O O becomesbecomes a a majormajor atmosphericatmospheric compound and compound and isis 
rapidlyrapidly lost to lost to spacespace afterafter UV UV photolysisphotolysis

a>1.3 AUa>1.3 AU 
 

CO2 CO2 condensatescondensates in in thethe atmosphereatmosphere producingproducing COCO22-- 
clouds, clouds, thatthat cancan affectaffect significantlysignificantly thethe TT--COCO22 couplingcoupling



Sun Sun –– Jupiter Jupiter –– SaturnSaturn



IncreaseIncrease of of iiSaturnSaturn = 10= 10 degdeg





Orbits of Venus, Earth and MarsOrbits of Venus, Earth and Mars



iiSaturnSaturn = 20= 20degdeg

Escape of Saturn for a_Sat = 8.2 AU







iiSaturnSaturn == 3030degdeg







iiSaturnSaturn = 40= 40 degdeg







iiSaturnSaturn = 50 = 50 degdeg







iiSaturnSaturn = 60= 60 degdeg

Saturn will escape except for aSaturn = 9.6 AU



ConclusionConclusion

TheThe inclinationinclination of Saturn of Saturn influencesinfluences thethe 
inner Solar inner Solar systemsystem
For For smallsmall i i ---- thethe twotwo planetsplanets in MMRin MMR
High i High i ---- maymay leadlead to to escapesescapes of Saturnof Saturn
For i > 60  all For i > 60  all systemssystems areare unstableunstable
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