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Oxygen is an important element in the chemistry of the solar system objects given its abundance and its presence in many 
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The Nice model of the dynamical instability and migration of the giant planets can explain many properties of our 

1.!$!)&"*+,-."*:$&!;K"-)%"0-)"8!"#$!%"&+"0+)$&.-6)"6&$"!-.,:"-.0'6&!0&#.!H"Z)"&'!"_#;16)I"j#16&!."9!.$6+)"+4"&'!"560!"
;+%!,K".![#6.!%"4.+;"&'!"&!..!$&.6-,"1,-)!&"0+)$&.-6)$K"j#16&!."6$"6)9+,9!%"6)"!)0+#)&!.$"J6&'"-)"60!"I6-)&H"M!.!"J!"$&#%:"
&'!"$#.969-,"+4"&'!"`-,6,!-)"$-&!,,6&!$"6)"&'!"_#;16)I"j#16&!.";+%!,H"/'6$"6$"-)"6;1+.&-)&"0+)0!.)"8!0-#$!"&'!"60!"I6-)&"
!)0+#)&!.$K"64"%!!1"!)+#I'K"0+#,%"%:)-;60-,,:"6)&!.4!.!"J6&'"&'!"+.86&$"+4"&'!"`-,6,!-)"$-&!,,6&!$K"-)%",!-%"&+"6;1,-#$68,!"
.!$#,&$H"/'!"_#;16)I"j#16&!.";+%!,$"-.!"&-U!)"4.+;"5!$9+.)k"-)%"G+.86%!,,6">?@>"25G@>3H"7#.";!&+%+,+I:"6)"&'6$"
$&#%:"&-U!"6)&+"-00+#)&"&'!"!44!0&$"+4"&'!"*#)K"j#16&!.T$"+8,-&!)!$$"-)%"+8,6[#6&:K"-$"J!,,"-$"&'!"1,-)!&-.:"0,+$!"!)0+#)&!.$"
&.-0U!%"6)"5G@>"#1+)"&'!"`-,6,!-)";++)$H" !"0+)$6%!.!%"&'.!!"6)$&-86,6&:"0-$!$"&'-&"%644!.!%"6)"&'!")#;8!."-)%"
%6$&.68#&6+)"+4"60!"I6-)&"!)0+#)&!.$"J6&'"j#16&!.H"Z)"!-0'"0-$!K"J!"0+)$6%!.!%"@???".!-,6N-&6+)$"+4"&'!"`-,6,!-)"$-&!,,6&!"
$:$&!;"8!4+.!"&'!"6)$&-86,6&:K"-)%"6)&!I.-&!%"&'!"%:)-;60-,".!$1+)$!"+4"$-&!,,6&!"+.86&$"&+"60!"I6-)&"!)0+#)&!.$H" !"4+#)%"
&'-&"6)"+)!"+4"&'!"0+)$6%!.!%"0-$!$K"J'!.!"&'!")#;8!."+4"0,+$!"!)0+#)&!.$"J-$".!,-&69!,:"$;-,,K"&'!"`-,6,!-)"$-&!,,6&!"+.86&$"
J!.!")+&"$6I)6O0-)&,:"%6$&#.8!%H"Z)"&'!"+&'!."&J+K"&'!"O)-,"+.86&-,"!00!)&.606&6!$"J!.!"d?Q?H>eK"-)%"<-,,6$&+T$"$!;6Q;-_+."
-V6$"!)%!%"J6&'6)"d>>QF?eE_K"J'6,!"&'!"+&'!."$-&!,,6&!$"U!1&"&'!6."$!;6Q;-_+."-V6$")!-.,:"0+)$&-)&H"D$"<-,,6$&+T$"$!;6Q
;-_+."-V6$";-:"9-.:"-$";#0'K"J!"-,$+"'6)&"+)"&'!"1+$$686,6&:"&'-&"-,,"4+#."`-,6,!-)"$-&!,,6&!$"J!.!"+.6I6)-,,:"4+.;!%"6)"-"
A-1,-0!".!$+)-)0!K"-)%"<-,,6$&+"J-$"U60U!%"+#&"+4"6&"8:"!)0+#)&!.$H"/'!$!".!$#,&$l"63"$'+J"&'-&"`-,6,!-)"$-&!,,6&!$"-.!"-)"
6;1+.&-)&"0+)$&.-6)"+)"&'!"1,-)!&-.:"6)$&-86,6&:m"663"0-)"0'!0U"+)"&'!"1+$$686,6&:"&+"&'!"`-,6,!-)"$:$&!;"'-9!"8!!)"4+.;!%"
6)"-"%644!.!)&"0+)OI#.-&6+)"+4"$!!)"&+%-:H"D0U)+J,!%I!;!)&l"bDCa*C

503.02 – `Getting down to brass tacks’ in the Grand Tack scenario: matching important accretion and timing 

constraints

Seth A. Jacobson1, 2, Alessandro Morbidelli1, Kevin J. Walsh3, David P. O’Brien4, Sean N. Raymond5

1. Observatoire de la Côte d’Azur, Nice, France. 2. Bayerisches Geoinstitüt, Bayreuth, Germany. 3. Southwest Research 

Institute, Boulder, CO, United States. 4. Planetary Science Institute, Tucson, AZ, United States. 5. Universite de Bordeaux, 


