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THEORY
e Isolated systems
¢ Systems on circular galactic orbits

e Systems on oval galactic orbits
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CLUSTER ON CIRCULAR GALACTIC ORBIT

Theory:

time scale of mass 10ss o t, ﬁtcr



Tidal Models
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Fig. 2. Pwmily o of peviodio orbis, All arbise are costable

The simplest case is provided by family f. As
Fig. 3 shows, for ' — oo, all points of the orbit go
more and more away from M,. Therefore the
attraction of M, can be neglected in a first approxi-
mation, and the equations of motion (2) reduce to:

E=27+3¢8 #=-2¢ (7)
This systéin is eawily integrated, and the gemeral
solativh is:
§= K, 000t + K slnt + 2K,,
n= — 2K, sint + 2K, cost — 8Kt + K,, ®)

where K,, K,, K;, K, are the four oconstants of
integration. The corresponding value of Jacobi’'s
comstaat is found by substitution into (4):

r-3g-A1-A. ®
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Fig. 3. Fanily f of periodic orbits. All orbits aze stable

Eqs.(8) represent in general an epicycloidal motion.
Since we are interested in periodic orbits only, we
maust set: Ky = 0. Also, gince we restrict our attention
to orbits symmetrical with respect to the § axis, we
mast set: K, = 0. By an appropriste choioe of the
origin of time, we oan aleo have K, = 0, and the
equations reduce to (of. Matakuma, 1632):

E=K,cont, n=-2Ksnt, I'=-K} (10)
The orbit is an ellipse, having ita center in X, its
major axis in the vertical direction, an axis ratio
equal to 2, a period equal to 2/7 and a retrograde
direction of rotation. The relation between I' and
£, abscissa of the intersection of the £ axis in the
positive direction, is found by elimination of K,:

fo - - (‘ I')ln. (ll)
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