Searching for Solar System Analogs with SIM Lite

* Solar System Analogs,
SOASAS,

°To determine orbit:
P <~ 2XT

ORBIT MISSION

*All outer planets have
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*SOSAs & Heavy SOSAs

have a “Jupiter” &/or “Saturn” || SO5SAs: P e [11.9, 165] yr

Me [ 0.05, 1] U
HOSAs: P € [11.9, 165] yr
Mel| 1 , 13]

*Fraction of Plan. Systems:
[Tabachnik & Tremaine (2002) or Cumming et al (2008)]

Migration Theories predict
‘lnward migration (known “RV”
planets)

*Outward migration (Uranus &
Neptune)
-Outer edge: 50-100 AU (350 —

1,000 vyr) [ida & Lin, 2004]
*Predict massive long-period

~160 yr: GAIA only
~320 yr: SIM only
~1,280 yr: GAIA + SIM data

Proper-motion difference between epochs
SIM vs. Hipparcos?? 3xe (HIPP) ~ 3 mas/yr ==> ®

Next-Gen Astrometry missions: RN
Detection of acceleration down to: FRRRINRRA
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EVAL : HIP are degenerate:
. multiple Masses & Periods

— O
Porar = 2X Tccion SOSAs: 13 /o planets | |
-HOSASs: (17 = 3)% *requires massive disks
[AU] [yr] M. ] © (165-250 vr)
Jupiter 5.2 11.9 318
S ot 294 o -MUCH, MUCH, MUCH longer
Uranus 19.2 84.0 15 than ZTMISSION
Neptune 30.1 164.0 17
Expected values for size, velocity & acceleration M=10 M,,, P=80 yr, D=20 pc,
3 _ 95/d (P+2 M _2)1/3 M [},LaS ] a,=8.8 mas, pu_..,,=0.69 mas/yr
0 10pcC TOT
lu| = 600/d,, (P! 2)1/3 [uas/yr |
OpcC TOT 60 |
dw/dt| = 3800/d (P-4 2)13 M [uas/yr?] . Extrapolate SIM astrometry to
HOpe e ___ﬁ, earlier (Hipparcos) epoch and
10 Muemen @ 20 pc o i . compare positions [oiing, 20071
Period %o 1] |dp/dt] Comment e s E
[yr] [was]  [pas/yr]  [pas/yr] ’ time [yr—1900] MG .
10 2,191 1,376 864.9 5 yr; Std. Orbit Fitting Difference be_tween-
20 | 3478 1,093 343.2 gy CE backtrapolations:
40 5,521 367 136.2 E B ‘5 ,
80 8,763 688 54.1 § ofA. . T Quadratic: A, ,,
160 13,911 546 21.5 GAIA 5yr (3-0, = 14.5 pas/yr?) S e Linear: A,
320 22,082 434 8.5 SIM 5yr (3-6__= 7.5 pas/yr?) e - - —3  tells Period & Mass
040 35,053 344 3.4 fime [yr=1900]
1,280 | 55,644 273 1.3 5+G 5yr (3-6, = 1.5 nas/yr’) Extrapolate SIM astrometrlc model to HIPPARCOS p05|t|on
Standard method: oyt e fern v LINER FITS: R
osition Differences 5-! -

at given pos.dif

! QUADRATIC FITS:
| Lift Degeneracy
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Analytically proven
(face-on, circular)
PD depends only on
orbital motion:

FPos. Diff. from Qua
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Position Difference from Linear fit [mas]

MEASURE=(SIM; dur=5.0 yr); EVALUATE at HIP; AT=—25.2 yr; Distance=20.0 pc




