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Status of Observations

Galactic Globular Clusters (GGC):

e To date, 53 of ~ 150 GGC have measured absolute proper
motions, with formal errors between 0.1 and 2.0 mas/yr; mean
value ~ 0.5 mas/yr.

e Of the measured ones, 33 have one single determination, and 25
were measured by the Southern Proper-Motion Program (SPM).

e They are confined within 30 kpc from the Galactic center (only
NGC 7006 1s at ~ 40 kpc).



Status of Observations: GGC (cont.)
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Status of Observations

Milky-Way Satellites:

* There are determinations for 7 satellites out of some 20
known, with formal errors between 0.05 and 0.25 mas/yr;

6 of these have 2 or more measurements: ground based
and HST based.

» The HST results - Piatek et al. 2002, 2003 (Fornax,
Carina) before CTE correction, as well as the LMC result
from Kallivayalil et al. 2006 indicate that the orbits are
more energetic, more eccentric than the ground-based
determinations, (larger size proper motion).



Status of Observations: Satellites (cont.)
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Globular Cluster Results

Proper-motion measurements: 53 clusters including NGC 2808, 3201, 4372,
4833, 5927, and 5986 (Casetti-Dinescu et al. 2007, AJ 134, 195), + 4 Sgr clusters
(M 54, Ter 7, 8, Arp 2, proper motion same as that of Sgr) .
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From 94 clusters with HB classification:

14 EHB-strong — 11 measured (including M 54, Sgr’s nucleus)
7 EHB-moderate — 4 measured

5 Bimodal HB — 3 measured

In all, there are 26 EHB clusters that make up 53% of the total mass
of the GC system; 65% of the EHBs (58%, excluding 2 poor
measurements) have orbits measured.
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Globular Cluster Results: Velocities
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Globular-Cluster System Model: Velocities
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Globular Cluster Results: Orbit shapes
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Summary

- The EHB cluster system (also comprising the most massive clusters in our Galaxy),
have mean velocity components different from zero, indicating that they have preserved
some phase-space structure from their original parent(s) system, and therefore reinforcing
their extragalactic origin. Comparison with the Prieto & Gnedin model indicates that they
may come from very few initial systems (~4).

* The non-EHB clusters show a larger spread in the Lz at low orbital energies than do the
model clusters. Also, the observed clusters show a larger range in eccentricity than do
those of the model at low orbital energies. At high orbital energies, the observed clusters
appear to have preferentially highly eccentric orbits, unlike the predictions of the model.

» From the EHB system, by selecting clusters according to their orbital characteristics, we
can identify some 4 groups. For the one with the largest number of clusters, their appears

to be an age-metallicity relationship. Thus, it seems that the EHB clusters were formed in
a few systems, and not each in one different system.

 The proper-motion measurements of dwarf satellites appear not to be secure yet, thus
making it difficult to understand them as a system.



