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ABSTRACT

The heliacal phases of the planets and the stars are at the heart of the
Babylonian Astral Science.

In ancient Mesopotamia, the astronomer-priests strived to predict them
and as early as at least 700 BC they invented the empirically derived method of
the planetary periods.

The modern scholars, in contrast, use the largely theoretical astro-
mathematical method of the arcus visionis.

Which one gives more exact results and why?
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In the Babylonian Astral Science the heliacal phases of the stars are
important.  And they are probably the most important phenomena of all.

The apparitions of the planets for the first time before sunrise are powerful
and awe-inspiring events that were closely watched by the priests and feverishly
awaited by the kings.

Without question, the prediction of these events was the main goal of
the Babylonian Astronomy.

While the babylonian priest was interested in them in order to foresee
the future and consequently prepare his king and his country for the tides to
come, the modern scholar has much more idealistic motives...

He wants to date ancient texts or to infer the place of their composition...
Irrespective of the motives though, the ability to compute the heliacal

phases of the stars, is of the same utmost import for the scholar as it was for
the priest...

Though that the aim is the same, the ways may be quite various.
The ancient priest and the modern scholar employ different methods for

astronomical prediction and consequently one of them is much more successful
in the task than the other...

In order to find out who is the champion, we will investigate here their
methods in principle and in example.



2

THE  WAY  OF
THE  ANCIENT  PRIEST

In Old Mesopotamia the astronomer-priest was an empiricist.  His job
and his fascination was to watch the sky.  He carefully recorded his observations
for the future priests, many of whom would be his own grandsons...

For someone watching in earnest, it won't take too long to discover
that Venus repeats each one of her apparitions after 8 years minus 2 days...1

If 'The Queen of All Lands' 2, as they called her, arose in the morning in
Taurus, then after exactly 8 tropical years minus 2 days, she would do the
same.  She would rise in Taurus again and above the same place of the horizon
and she would disappear above the same place on the horizon...

In this manner, if the priest had enough initial observations and knew the
period of a given planet, then he could easily and exactly to the day predict not
only the time of a future heliacal phase but also the constellation where it will
occur, the brightness of the planet, the time of visibility, the altitude of
appearance....and everything else.....       And this is exactly what they did...

And this is because, the heliacal phases of the planets have certain cycle,
a certain time-period after which all factors come back the same3, conditioning a
close, and for most cases, especially for the bright Venus and Jupiter, a perfect
double of the past apparition...4  This is the cycle of the exact repetition which
is the time-period of a repetition in all its details...

The basic heliacal cycle is another cycle which is simply the time-period
of repetition of a phase.  The time that elapses from one Morning First
to the next one for Venus e.g. is ~584 days long.  Dividing the exact repetition by
the basic one, we will find the number of possible 'faces' of Venus or variations
of one and the same heliacal phase.  8 years divided by 584 days will result in 5.

There are five different Morning Firsts of Venus.  And five different
Morning Lasts.  And the same number of faces for all her other heliacal phases.

In the present age Venus will appear in August 2007 in the morning in
the constellation Leo.  Then,  after ~584 days she will rise again in Pisces and
then in Virgo, then in Taurus, then in Saggitarius....and again will follow a series
of morning rises:  Leo..Pisces..Virgo..Taurus..Saggitarius..Leo..Pisces....

The five faces of Venus will roll out in 8 years and then the same
succession of faces will keep coming back...

The priest will keep watching them...
As Venus has several different faces, so the other planets too.
Jupiter can have 11 faces, Saturn 57, Mercury 41 and Mars 8...5

All that the priest had to do was to watch and record.
Knowing exactly what is the period of every planet, he could then easily

compute any future apparition simply by adding the period to the date of an
actual past observation.
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THE  WAY  OF
THE  MODERN  SCHOLAR

The modern scholar has a diametrically different approach.  In contrast
to the ancient priest he does not watch the sky6.  And he does not have any
recorded observations.  To compute the heliacal phases of the planets, he uses
the mathematical method of the arcus visionis7 combined with the tables of Schoch
(1927).

To find out, e. g., the first morning appearance of Saturn, the scholar will
compute, by hand or with a computer program, the day when the Sun is 13 or
more degrees below the horizon at the moment when Saturn is just rising.

And he will be missing 4 very important things.  He will not take into
account first: the quality of the atmosphere; second: the different speed of rising
of the Sun and Saturn; third: the magnitude of Saturn and fourth: the azimuthal
distance between Saturn and the Sun.

Because of that he will be wrong in his prediction with a deviation of up
to 10 days8.

The error is much smaller for Venus and Jupiter but is the same or bigger
for Mercury and Mars9.

PRACTICAL  EXAMPLE

Let us consider the heliacal rise of Saturn in 2059 in Varna, Bulgaria.

THE  PRIEST
The priest would use my observation from 2000.  In this year I saw the

heliacal rise of Saturn on the 13th of June at 3:28 AM when the Sun was -9.3z
and Saturn +3.7z in altitude.  Their azimuthal difference was 25z and the magnitude
of Saturn was +0.2.

Adding 59 years and 2 days the priest will come to the 15th of June
2059.  At 3:28 all factors are absolutely the same and Saturn should be seen
provided that the atmospheric extinction has not changed too much.
Look at Figure 1.

THE  MODERN  SCHOLAR
The modern scholar using his tools would come to the date 18th of June

2059 when Saturn reaches 13z of AV.
For 2000 the calculated MF would be June 16.
In both cases the deviation from the observed MF will be 3 days.

Examples with Mars or Mercury could be much more drastic!



Figure 1
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Here on the left we have the MF of Saturn on the 13th of June 2000 at 3:28 AM,
the moment when Saturn just became visible in Varna, Bulgaria (43z 12x N; 27z 55x E;
TZ = 2 E.

On the right is the sky on the 15th of June 2059 at 3:28.  Virtually all param-
eters are the same.  Even Jupiter is close to Saturn ( at around 8z distance) again though
not as close as in 2000 (2z distance) and that’s why out of the screen.

The pictures are from my computer program for Babylonian Astronomy and
Calendar, ‘Babylonia’ ver. 1.3

CONCLUSION

The conclusion is astonishing and not very flattering for our ‘cosmic’
age.  The ancient priest who flourished 3000 or more years ago, could predict
much better the heliacal phases of the planets.  His empirical approach and constant
watching of the sky paid off!
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NOTES

1:  The first systematic observations of Venus, recorded in details for 21 years, come from
     the time of the First Babylon Dynasty, during the kingship of Ammizaduqa, estimated
    around ~1800 BC ~1500 BC.  See Pingree D. and Hunger H. (1999).
2:  See Koch-Westenholz U.(1995)
3:  To my knowledge this was suggested for the first time by Kugler F. X.(1907-
     1914), I vol., p. 40-47.  For the planetary periods see Kugler, I vol., p.43-44 and
also van der Waerden (1974), p. 107-114.
4:  The more bright the planet, the less the effect of the atmosphere on the timing of its
     heliacal phases.
5:  The medium periods of exact repetition and the basic heliacal cycles of the planets
are as follows:
Venus 8 years / 584 days; Jupiter 12 years / 399 days;  Saturn 59 y. / 378 d.;
Mercury 46 y. / 116 d. and Mars 15 (or 17) y. / 780 d.

There are also long periods like the 284-year cycle of Mars which allow for
very correct predictions even several thousand years ahead of an observation!
6:  True for the majority of scholars in the field of History of Babylonian Astronomy.
7:  Translated from Latin, it means 'arc of vision'.    The arcus visionis tells us what is
the altitude of the Sun below the horizon when a certain celestial body is exactly on
the horizon.  Described by Ptolemy in the Almagest.
8:  The possible error depends also on the latitude of the observer which affects the
daily change in the arcus visionis of the planet.  In more extremes latitudes the
possible error is bigger because the daily change in the AV can be smaller and
consequently more time is necessary for the right AV to be reached.
9:  This is because Mercury is more deviant in its magnitude and Mars is dimmer.
Opposite for Jupiter and Venus.  They are more stable and brighter.
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