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1. Introduction

The main purpose in this work is to present some analytical results about
the spatial distribution of the stars in the Galactic Bulge. These results
have been obtained by considering that the stellar system verifies the
collisionless Boltzman equation and the  ellipsoidal hypothesis
(non-axisymmetrical) for the distribution of peculiar velocities of the
stars.

A qualitative study of the kinematical behavior and mass distribution for
an axisymmetric multi-component galactic model is presented by Cubarsi &
Herndndez-Pajares in this Symposium [1]. The angular dependence for a
stellar system characteristic of the external galactic bulge is studied in
our work by considering a point-axial velocity distribution function.

The general solution for the potential in a stationary point-axial system
model can be found in [2], also, the separable potentials in the
time-depending models can be found in [3]. These potential functions are
compatible  with  triaxial  spatial  distribution of stars when the
hydrodymamical equations are fulfilled.

2. The galactic model
We adopt the galactic model based on the collisionless Boltzman equation:
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and an ellipsoidal hypothesis for the distribution of peculiar velocities
of stars: .
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where: Q = v:Av and A and o are functions of position and time.

Equation (1) under hypothesis (2) gives the well known Chadrasekhar
equations [4], which leads to the elements of the velocity ellipsoid. A
more precise description of the model is presented in [5]. The model admits
the following potential function separable in ® and Z:
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The scalar function ¢ is invariant along of the local centroid trajectories
[5], which is related to the mass distribution by :
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The determinant |A| is a fourth degree polinomy in ® and z, which
coefficients are functions of 20, and

D a(20) o’
o= ; ( a(20) w’+ k3z2) Y — - 5)
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where
’= (K- QM)k, : a(26)= K + Q sin(26+9), (6)
being Dl. kz’ Y constants, and the others parameters are arbitrary

functions of time.
Taking into account (S5), the stellar density (4) in the Galactic Plane can
be written as:
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3.- Discussion

1) The stellar density (7) 1is characterized by two differentiated
contributions in the exponential factor, both functions of the azimuthal
angle ©:

- The first term is due for the harmonic potential and takes into account
the anisotropic distribution of velocities. Being D1 positive, this term
fixes the scale length of the bulge.

- The second term is associated to the rotation of the stellar system. It
produces a displacement forward of the mass density maximum. If the system
1s fast rotating, it can predominate in front of the other.

2) For a non-rotating system (y=0), the isodensity surfaces are ellipsoids
which axis-ratios are determined from the parameters of the velocity
distribution. Nevertheless, in a rotating system the isodensity surfaces
shows bulk shapes and also elliptic-toroidal shapes. The isodensity curves
in a fixed meridian section are Cassini ovals.

For the numerical application, we have taken the values that corresponds to
the last estimations publishes in the literature [6,7,8,9].
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