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MotivationMotivation

A A studystudy of   of   
ExtraExtra--solar solar planetaryplanetary systemssystems

similarsimilar to to 
ourour solar solar systemsystem



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
mm_sat_sat = 1 ....  30xm_= 1 ....  30xm_SatSat

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







Sun – Jupiter – Saturn 



InfluenceInfluence of a of a thirdthird giantgiant planetplanet

Jupiter -- Saturn

Jupiter – Saturn -Uranus









InfluenceInfluence of a of a thirdthird giantgiant planetplanet

Jupiter -- Saturn

Jupiter – Saturn -Uranus











SunSun--JupiterJupiter--SaturnSaturn--UranusUranus

Influence on an Earth-like planet at 1 AU
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