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The Babylonians developed sophisticated theories for the 
motions of the planets.  These are interesting not so much for 
the light that they throw on the planets as for the methods used 
by modern research workers in  interpreting them.  Often the 
results of these researches are given without mention of how 
they were derived, and sometimes data are described as attested 
when in fact they do not appear in the Babylonian tablets but 
were derived from them. 

Two types of tablet are concerned with the theories.  Some 
tablets list calculated data. Others, called procedure tablets, 
explain the calculations. 

There are two main theories: a zonal system in which the 
ecliptic is divided into zones in each of which a relevant 
quantity is constant, and a zigzag theory, in which a quantity 
increases at- a constant rate from a minimum to a maximum, 
decreases at the same rate to the minimum, increases at the same 
rate, and so on. These (unimaginatively in my opinion) are 
usually called system A and system B. 

Most of the tablets concerned with the planets give 
calculated dates and longitudes for the synodic phenomena; 
very few give data for the planet between the phenomena. 

The synodic phenomena for an inner planet are its first 
appearance in the morning, MF; its subsequent disappearance, 
ML; its appearance and disappearance in the evening, EF and 
EL; 
and its stationary points. (The abbreviations morning first, 
morning last, and evening first and last, are from van der 
Waerden.) 

The synodic phenomena for an outer planet are its appearance 
(in the morning) MF; its disappearance (in the evening) EL; 
opposition; and the beginning and end of retrogression, BR 
and ER. 

The Babylonians recorded the longitude of the planet at 
each occurrence in signs (of the zodiac) and thirtieths of a 
sign, which I shall convert into degrees. 

The arc of the ecliptic separating two successive 
occurrences of a synodic phenomenon is a synodic arc. 



Many zonal systems are described in procedure tablets. These include
a system for Mercury's MF using three zones, a different system for its EF
also using three zones; three different systems, each using two zones, for
Jupiter, one using four zones and one using six zones; and finally a system
for Saturn using two zones.

There are also tablets for the ML and EL of Mercury clearly using
zonal systems. We have not found a procedure tablet explaining either of these
but the zones can be deduced from the longitudes. The results are often
cited, and the deduction must have been made early on, probably by Kugler
in a work that I cannot find. (Nor can anyone whom I have asked.) The
same applies to a system for Mars using six zones.

The first aim of this paper is to show how the deductions could be made.
The second aim is to comment on the relations between the synodic and the
sidereal periods.



Zonal system

To show how a typical system works I use the one for the MF of Mercury
explained in ACT 801.

Given the longitude X of one MF to find the next:-
First step. If A is between 121° and 286° add 106°

If between 286 ° and 60° add 141° 20'
If between 60° and 121° add 94° 13' 20".

Second step If the arc added takes you into the next zone, multiply
the portion in this second zone by the arc added in the
second zone divided by the arc added in the first zone.

Example If A. is 201°, the first step takes us to 307°, of which 21° is
in the second zone. We multiply this by 4/3 (as stated in ACT 801: of
course, 141° 20' is 4/3 of 106°), getting 28°. So the next longitude is
28° in the second zone, which is 314°. (If this had taken us into a third
zone, a third step would have been needed.)

Mercury

ACT 300a gives the longitudes of successive occurrences of ML. By subtracting one
longitude from the next we find the length of the synodic arc. These arcs,
arranged in the order of the longitudes at which Ghey start, are:

start arc
12° 120°46'40"
31-40' 117°301

43° US^^O"
5r20' U4''13'20"
62°40' l l2°20'
71° lll^O'
82°20' m-20'

100° m°2o'
116°23'20" 116''36'40"

start arc
132''46'40" 119°53'10"
149°10' 123-10'
165''33'20" lly.<'26'W
175° 121°361

182"201 120''.25'
WW U7°35'
213-20' 112°40'
233°- 107°45'
252< '40 I 102°50'

start arc
272°201 99°40'
288° 103-40'
296°30' lOB^O'
302°45' 108''351

311°151 111''25'
317a301 113''301

326" 116''20'
340°45' n9"15'
355°301 120''53'2^"
















