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We now see from equation (26) that the actual motion in R is as though the potential 
in the galactic plane was not tIt(R) but ~(R). If peR, 0) decreases with R, this E z 0­
dependent addition to the potential increases both apogalacticum and perigalacticum 
distance. The effect is small for Ez 0 small compared with ER0 and has been neglected 
in the computations in Section IV. Even when the neglect is not valid, the planar ttec_ 
centricity"- as defined by equations (14), (15), and (16) still classifies orbits into ttnear 
circular" and "near rectilinear" groups. 

III. DYNAMICS IN A CONTRACTING GALAXY 

Later we will have to consider times before the potential field of the galaxy was inde­
pendent of time. It is important to know what properties of a stellar orbit are preserved 
throughout its history and how other properties are changed by changes in the galactic 
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FIG 3.-Same as Fig. 2 The more circular orbit is for HD 29587 with a = +IF.13. The more elliptical 
orbit is for Ross 106 with a = +IF.26. The orbit for Ross 106 is retrograde. 

field. Since at earlier times much of the galaxy was gas, it is equally important to discuss 
some of the properties of the gas dynamics. We shall make two assumptions; (1) the 
gravitational potential of the galaxy is axially symmetrical at all times, and (2) masses 
whose angular momenta (about the galactic axis) are significantly different from one 
another do not exchange angular momenta through pressure gradients or magnetism. 
Assumption 1 is really the assumption that our Galaxy was never a barred spiral. As­
sumption 2 is probably correct if the scale of any turbulence was always much smaller 
than the size of the galaxy. We assume the truth of both assumptions for all times since 
the first stars in our Galaxy were formed. 

.:-Under these circumstances the main forces on the material will always have occurred 
in planes containing the galactic axis, and each element of matter will have conserved its 
angular momentum. In practice, the distribution of angular momentum with mass, ~s 
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