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Solar Eclipse Computer Program Accurate to 1/2 Mile

The computer program shown below was used to solve for the center line of solar
eclipses along the earth’s surface. It was originally written in Fortran 4 and it worked on
both DEC KL-75 and VAX mainframes. The program was one of the most accurate
programs ever written for the purpose of solving for the solar eclipse center lines. The
goal set for this computer program was to obtain a center line accurate to within 1/2 mile
on the earth surface! This goal required the programmer to expend a total of 1,500 hours
of personal time. Scientifically speaking, it required the programmer to include the
effects of a total of 392 gravitational perturbations including those from the sun,
relativistic phenomenon, five planets, and the non-spherical shape of the earth.

The improved accuracy in this program was partially met by solving for a center line
using a unique calculation approach. Instead of solving for the Brown's fundamental
plane published in many orbital physics textbooks, this program sought to solve for the
intersection of the moon's shadow with an oblate spheroid, i.e. slightly flattened sphere.
This was accomplished by first intersecting a spheroidal shaped earth using the assumed
larger equatorial radius. The “true” radius of the earth calculated from the intersected
latitude was then used to recalculate the moon shadow intersection using a new sphere
using this improved earth radius. The convergence towards the ½ mile goal of the shadow
on the earth’s surface was surprisingly fast and only required 2 loops per longitude
calculation.

In 1985, the major drawback of this approach was that it required more computer
processor time, e.g. 2 mins of CPU time on a DEC KL-75 or ~ 2 secs on a VAX, than the
conventional standard fundamental plane approach described by Brown. On the other
hand, the benefit of this approach was that it allowed for the rapid corrections in the
errors of solar eclipse calculations from errors in the known shape of the earth’s true
shape – new information now readily available from multinational GPS satellites.

Edwin C. Jones, MD, PhD (AE4TM)
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