1ECHNIDUALD IVIEUIAINLIR, Band £1, HEIt 3, (ZUU1), 2U/-214
Manuskripteingang: 21. September 2001

Open Orbits in Satellite Dynamics

F.P.J. Rimrott, F.A. Salustri

Recent investigations into the effects of a constant atmospheric drag force on an essentially circular satellite
orbit have led to an analytical expression for the resulting orbit, which is obviously not exactly circular, but so
close to it that profitable simplifications can be made in its derivation. In the present paper several of the
resulting type orbits are analyzed and compared.

1 Closed and Open Satellite Orbits

For a point satellite of constant mass m in the gravitational field p of a point master, the Kepler force (Chobotov,
1996) is of magnitude

K== (1)

If in additon to the Kepler force (1) there acts a negative transverse force of magnitude D, which we will assume
to be constant, then Newton’s second law requires that

—H—T = m('r'—réz) » (2a)

.
—D = mlré+2/6) (2b)

Depending on the magnitude of the term 7 in equation (2a) we may obtain for the orbit shape an ellipse, a circle,
or a spiral. We shall refer to ellipses and circles as closed orbits, and to spirals as open orbits.

The solution of equations (2) is exact if
D=0 and F#0 3)

and results in an ellipse as orbit. Conditions (3) by the way, may also result in a parabola or a hyperbola; but
strictly speaking, they are not orbits (Latin: orbis = ring).

The solution is also exact if

D=0 and r=0 and Fr=0 “
and results in a circle as orbit (Figure 1).
The solution obtainable if

D # 0 and 0<mr << K (&)
is approximate and results in a spiral orbit (Figure 2).

The present paper is devoted to an investigation of the spiral orbits which result from conditions (5).
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