How Well Does Backward
Orbit Integration Trace Th
Orbits Of Satellites?

Hanni Lux - ITP Zurich

with: Justin Read, George Lake

Heldelberg September 2009



Background [The Milky Way

®LeolV
UMal

. Geha, J. Simc



nd et al. 200




Recovering orbitsVYia Lactea

180

160} ’/\/\ -

M“U

6 s 10 12 14
t/Gyr




Recovering orbitsVYia Lactea

¥ Backwards orbit integration in a bxed
potential

¥ Dynamical Friction
¥ Mass loss of the satellite

¥ Mass evolution of the main halo

Chandrasekhar 1943, Zhao 20C
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5 Gyrs

Integration In with additional
bxed potential physics
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Group Infall [FInding groups

¥ Merge VL subhalo data sets:

¥ 6,553 surviving subhalos with a peak
maximum circular velocity > 5 km/s
(Diemand et al. 2007)

¥ 10,000 most massive subhalos at z=4
(courtesy of J. Diemand)

¥ bnd bound groups at each snapshot usir
skid (Stadel 2001) with smoothing scale
density Buctuations tau = 20 kpc (not

iImportant, no signibcant differences If us
1 kpc)
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Measurement errors Potential errors




Measurement errorsVelocity errors
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Summary

¥ Without Errors :

¥ We can trace back orbits for up to 5
Gyrs

¥ Additional Physics does not improve th
orbit integration, because group/binary
Interactions affect the satellites orbits

¥ With Errors:

¥We need the velocity precision of Gaia
meaningfully trace back orbits up to
5Gyrs




