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APPROXIMATE PLANETARY POSITIONS .., ..

Like so many high school students today, I loved to spend my spare time in
scientific tinkering with such things as radios, chemicals, rocks, telescopes and math-
ematics, Here is a problem that I wondered about and my solutions to it. = Perhaps
you too have wondered about it and will find if interesting.

I wanted to find the position of Mars in three months and the time of its next
opposition, It was Sunday, and the only astronomical data I had access to was that pro-
vided by a star map on which I had charted the position of Mars as I observed it that
morning, and information with which I was already familar. In solving this problem,

I developed a useful formula for making rapid approximations of planetary positions,

Since I haven't read of anything similar, it is possible that the formula is original, ¥*
My solution to the problem and the subsequent development of the formula follow:

PROBLEM:

(2) To determine the approximate relative positions of Mars and the earth three
months after 5-25-47,

(b) To determine an approximate date for the first opposition of Mars and earth,
following 5-25-47,

GIVEN:
Figure 1 in which
S is the sun's center

E and M are the centers of the earth and Mars, respectively, on 5-25-47,

*This is excerpted from Dr. Thorp's essay "Some Original Calculations," which he sub-
mitted as a high school student in the Eight Annual Westinghouse Science Talent Search
(1949). He was one of the 40 national winners that year.

**Much the same ideas were independently developed in an article which later appeared

in the Griffith Observer, an astronomical publication for the amateur astronomer
published by the Griffith Observatory of Los Angeles,




E' and M' are the centers of the earth and Mars, respectively, on 5-26-47,

24 hours later,

< MES = 32°, as determined from the star map, the observed position of

Mars, and the calculated position of the sun,
ES = 93,000,000 miles,

MS = 141,000,000 miles,

p is the time needed for Mars to complete a revolution around the sun,

equals 687 days,

It

q is the time needed for the earth to complete a revolution around the sun.

It equals 365 days,

The orbits of Mars and the earth are assumed to be circles with the sun as center,

(They are actually ellipses with the sun at one focal point.)

Figure 1

NOTE: Since the results are to be only approximate, the values of ES, MS,
that were drawn from memory at the time are quite satisfactory,

P

and g
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METHOD-DATA:
(1) <<ESE' = 360
@) <msm' = 30
P
(3) The amount (in.degrees) that the earth gains on Mars in a day, with reference

to the sun, = <tESM - <LE'SM' = (¥E'SM + <ESE') - (JE'SM + MSM') =

¥ESE' - ¥MSM' = 33”’ 5 3:“' 2 ﬁﬂu_35ﬂ;q[ -9)

(4) The number of degrees earth needs to gain on Mars so that Mars and the sun
will be in opposition, with respect to the earth, is equal to ¥ESM,

Sin 32° _ Sin 4SME ; PRCTAE e
(%) MS - ES (aw o )
(6) <XSME = 20° 23'
(7) <ESM = 180®* - 4SME - 4MES = 127° 37'
ESM ESM(pq) ; _
(8) 360°(p-9) = 360°(p-q) - 276 days, the length of time until the next
pg ' opposition of Mars and the sun, therefore

the next opposition should be on approximately

2-25-48, The actual date, according to the
1948 edition of The American Nautical Almanac, page 222, was 2-17-48, only 8 days
from the calculated value,

(9 Since the earth gains on Mars ﬁ%&-ﬂl (degrees) per day (See 3), it will
360°
gain 360° in 360'[E-q]{days]_. the mean synodic period of Mars and the earth, This
pq
formula will give approximate synodic periods for any two planets, where p = the
number of days needed for the outer planet to complete a revolution around the sun, and
q = the number of days needed for the inner planet to complete a revolution around the

sun. Table 1 compares the synodic periods of the planets with the ones calculated from
this formula, It also gives the figures used in the calculations that were obtained irom

the article "The Solar System!" in the Encyclopedia Americana, on the following day,
Monday,







