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Triple conjunctions between the bright outer planets are presented for the years Ap 0 to 3000. It is shown that
for Mars—Jupiter and Mars-Saturn, two subsequent triple conjunctions are possible with a time separation of

one synodic period.

Triple conjunctions of other outer planets as well as triple conjunctions of the bright outer planets with
first-magnitude zodiacal stars are discussed for Ap 1900 to 2050.

INTRODUCTION

Although the physical relevance of triple conjunc-
tions (three subsequent conjunctions of two celestial
bodies in the course of a year) is nowadays very re-
stricted, periodically these phenomena receive some
attention. The reason for this is that triple conjunc-
tions (TCs) may be quite spectacular, so that when a
TC of two bright planets or a TC of a bright planet and
a bright star takes place, people become interested in
future and past occurrences. Such a TC is thus com-
monly followed by some papers on the subject.

For instance, the triple conjunction of Jupiter and
Saturn in 1940-41 gave rise to a study of Heilmann'
and the recent TC of Mars and Jupiter and of Jupiter
and Saturn in 1979-80 and 198081, respectively, to a
paper by Porter?. Similarly, the TCs of Mars—Spica in
1967, Jupiter—Regulus in 1968 and Mars—Antares in
1969 inspired us to study triple conjunctions in three
papers (in Dutch, however)*s, and one of us (J.M.)
more recently published a discussion on TCs of
Jupiter-Saturn®. In the present paper we summarize
the most important results of these papers as well as
of Porter’s paper, adding further comments but, at
the same time, restricting ourselves mainly to the
bright outer planets.

GENERAL CONSIDERATIONS

The definition of a triple conjunction depends on the
choice of the co-ordinates. A TC may, for instance,
take place in right ascension (RA) or in longitude. In
most cases, both will happen, but there are excep-
tions. In 1982, for example, a triple conjunction of
Saturn and Spica took place in RA (on Jan. 8, Feb. 25
and Sept. 25), but only one conjunction in longitude
(on Oct. 5). This situation is illustrated schematically
in figure 1. From the figure it is clear that the prob-
ability for this is highest for wide TC in the region of
the sky where the ecliptic is close to the equator.

In this paper we shall refer only to conjunctions in
longitude, since the plane of the ecliptic seems to be a
more useful reference for planetary phenomena than
the plane of the Earth’s equator. Table I summarizes
some main parameters of TC. Here, 4¢ represents the
extreme difference between the dates of oppositions
of the planets, where a TC remains possible (denoted
as T, — T, by Porter?). The long periodic cycle which
represents the shortest possible time between two
subsequent TCs is denoted by T.,. This table is
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Figure 1. In some cases a triple conjunction takes place in

right ascension, while a triple conjunction in longitude is

absent. Also, the reverse may happen. The probability for

this is highest for wide conjunctions in the regions where the
ecliptic is far from the equator.

Table I
Some parameters for triple conjunctions of the
bright outer planets
Planets At Thuin
Mars-Jupiter 3-9days 47-0yr
Mars—Saturn 5-4 days 34-2yr
Jupiter-Saturn 1-7 days 19-7yr

Note: At denotes the extreme difference between the dates
of opposition where a triple conjunction is possible. T,
represents the shortest time interval between two sub-
sequent triple conjunctions. In this table, the eccentricities
of the planetary orbits are neglected.
















