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Set8

Problem8.1

The�guretotherightshowsKeckfollow-upradialvelocity

(RV)measurementsforaCoRoTtransitcandidatewithasug-

gestedorbitalperiodof2.82days.Theverticalsolidlinei n-

dicatesthecenterofthetransitandtheverticaldashedlin ethe

timeofegress.(AlthoughtheRVdataweretakenduringthe

Rossiter-McLaughlineffect,theeffectitselfis not visible,most

likelyduetothelowrotationalrateofthestar.)Thereisac lear

slopetotheRVdata.Estimatethisslopeanduseittoesti-

matethemassoftheplanetcandidateassumingastellarmass

of1 M

�

.Canthisbeplanet?(Hint:forshortperiodplanetsthe

orbitshouldbecircular.)

(2points)

Problem8.2

The�gurebelowshowsagainatransitlightcurvefromaCoRoT planetcandidate,thistimewithanorbital

periodof13.68days.Estimatetheradiusofthehoststarass umingastellarmass M

�

= 1 M

�

.Isthisagood

candidateforbeingaplanet? (1point)

Problem8.3

InthescenarioofT HOMMES ,L EVISON ,andD UNCAN ,theplanetsUranusandNeptuneoriginallyformedat

adistanceofaround7AUfromtheSun.Duetointeractionwith JupiterandSaturntheyweresubsequently

scatteredoutwardtotheircurrentorbits.AssumenowthatJ upiterwasthemainreasonforthatmigration.How

muchdidJupiter'ssemimajoraxisdecreaseduringthisproc ess? (2points)

Problem8.4

ThesurfacedensityofsolidsintheMinimumMassSolarNebul aisassumedtofollow Sµ r

� 3 = 2

withavalue

of3gcm

� 2

atadistanceof5AU.EstimatethemassintheregionoftheKui perBeltbetween30and50AU,

whereplanetesimalshavefailedtogrowtofull-sizedplane ts. (1point)

TheactualcurrentmassoftheKuiperBeltisestimatedtobe0 .1Earthmasses,atmost.Whyisyourresult

different? (upto2extrapoints)
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