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4. A PREFERRED ORIENTATION, Q- \ = 90°

The search for orbits that are never eclipsed has led to the class of sun-
synchronous orbits witha 2 - A = 90° orientation. However, all combinations

of h and i of this class are not expected to be noneclipsing.

When an orbit is seen edgewise, it appears as a line segment with definite
end points. The locus of sun-synchronous orbit end points is presented in
Figure 7. The earth and straight lines delimiting the cylindrical shadow at
those times of the year that correspond to the vernal equinox (A = 0°),
summer solstice (A = 90°), autumnal equinox (A = 180°), and winter solstice
(A = 270°) are also shown. Note that for each time of year a portion of the
locus lies outside the shadow. For the times of year between those previ-
ously mentioned, the noneclipsed portion of the locus may be geometrically
described (Figure 7) by rotating the shadow boundaries through an angle 61.
The declination of the sun, 61, measured from the vernal equinox, may be
determined from \ by the relation sin 61 = sin € sin A\. At the equinoxes
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1

61 = -€¢ = -23744. The smallest of these noneclipsed regions corresponds

to the summer solstice (A = 90°) which is the most restrictive time of year.

0°, at the summer solstice 6l = € = 23744 and at the winter solstice

Computer runs of orbits in this smallest region were made and they verified

the fact that this region is noneclipsing.

The geometry which defines this region is presented in Figure 8. The
trigonometric relation which defines the sun-synchronous orbit that is
tangent to the shadow is cos(i + € - 90°) = sin(i + ¢) = R/(R + h). This
relation may also be obtained from Equation (11) in the following manner.

If @-X\=90°, @may be eliminated from Equation (11) and

-cos sin~ I(R—Rﬁ) = sin u,sin X[sin € sini + sin \ cos i(l - cos e)]

- cos i' - cos u'sin \ cos X(l - cos e)’ (14)
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