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Introduction
Year 539 BC. has been historically
established as the year when King Cyrus of
Persia conquered Babylonina. Strengthening it is very important information for
a reliable review of the history of the
Middle East.
This annex briefly sets out the rationale
for that year's timing. In addition,
archeology and ancient lunar eclipses
reveal surprising information about the
history of Persia.
This is Appendix II of the book “Ancient
eclipses divulge the mystery”, which will
be published during in 2021.
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1. Lunar eclipses of
Cambyses II
The two lunar eclipses recorded in the 7th
year of the reign of Cambyses II help to
time the time of his reign, and at the same
time to date the time when Cyrus
conquered Babylon.
Clay tablet BM 33066 mainly looks at the
astronomical events of the 7th year of the
reign of Cambyses II. It also has a few
lines from his 8th and 9th years of
government.
The contents of this clay board can
suddenly look a bit confusing. One reason
for this may be the time measure beru in
the table, which is estimated to correspond
to a period of 2 hours.1 However, its exact
time is not known, as its length seems to
–7–

vary. The reason for the variability may be
that the author of the clay tablet never told
the exact time, but about the time of
approximately one-third of the beru.
Today, when time is measured in minutes,
the length of the beru is not always fully
focused to the same length. Moreover, it is
likely that during that time the times of
sunrise and sunset were not always
accurate, but were timed according to
human observation.
The other side of the clay tablet lists the
observations made about the location of
the moon and orbiting stars in the starry
sky. All observations were made mainly in
the morning.
The findings are not listed in full order.
Each observation was probably first
written on a small clay board, from which
they were later assembled into one larger
clay board.
Lunar eclipses were marked separately on
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the bottom lines.
The first lunar eclipse has the following
text on lines 19 and 20:
Year 7, month 4, night of the 14th, 1⅔
bēru after sunset the moon made a
eclipse, a little remained:
This eclipse occurred on July 16, 523 BC.
In that, those words “a little remained”
apparently refer to the phrase “a little

Partial lunar eclipse on July 16th, 523 BC.
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remained visible”, i.e., the eclipse was
partial.
The lunar eclipse at its greatest at about.
22.20 local time.
The sun went down around 18.05. The
shading of the moon were clearly visible as
early as. 21.30 so in that respect that was
1⅔ berua, that is a little over three hours.
The second lunar eclipse is described by
the following lines on the clay tablet:
Month 10, night of the 14th, when 2½
bēru remained to sunrise the moon
made a total eclipse
This lunar eclipse occurred on January
10th, 522 BC. in the morning.
The sun rose at about. 6.15. The moon
began to shade around noon. 02.00 and
the complete phase of the eclipse began
at about. 02.50.
– 10 –

Lunar eclipse on January 10th, 522 BC.

Here it can be deduced from that
expression “2½ berua to sunrise” that the
time of sunrise was recorded a little more
freely, only at about seven o'clock in the
morning.
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2. Interpretation of
astronomical
observations
On the other side of the clay tablet are
many mentions of planetary and lunar
movements that can be located. The two
most significant mentions emerge, first on
line 14 describing Jupiter passing Venus.
Month 7, the 29th, last part of the night,
Venus on the north side [came near] 2
fingers to Jupiter.
This is a rare event during the year,
however, this can be found just from the
7th month of the year, October 28, 523
BC. The recorded day, the 29th, is also
– 12 –

Venus passes Jupiter on October 28th, 523 BC.

appropriate for this month because the
astronomical New Moon was just about
that time.
Another observation that may seem solid
is in line 17 of the clay tablet:
Month 8, the 2nd, Saturn passed 8
fingers above Venus.
This seems to have happened on November 1st. From that slightly damaged text,
the translator of the arrowhead has been
able to infer that it was the 2nd day of the
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month. However, this may provoke some
reflection, as the month would not have
started until sunset of October 30th. As can
be seen from the previous page, the 29th of
the previous month ended as early as 28
October. It may mean that the 7th month
ended no later than October 29 at sunset.

Venus passes Saturn on November 1st, 523 BC.

To change this, however, would require
an assessment of a slightly different
interpretation of that cuneiform.
Use of a long cubit
The clay tablet is translate in such a way
– 14 –

that the scientist is forced to use a long
cubit to describe the position of the planets
and the moon relative to each other.
However, that cubit seems very long
compared to how it is presented in the clay
tablet VAT 4956.
The clay tablet BM 33066 describes in
line 12 the distance between Venus and
Mars:
Month 6, the 24th, Venus was 1+[x
cubits’ | above Mars.
The researcher estimates that that slightly
damaged mention of cubit length may be
one and a half cubits. However, its length
is not known with certainty, it may also
have been 1⅔ cubit.
We take a picture of this on the next page
with the position of the moon copied on
April 30, 568 BC.
– 15 –

The position of Venus and Mars on September
23th, 523 BC. and the Moon on April 30th, 568 BC.
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The picture shows the moon in front of
the Virgo constellation on a dark
background. It was at that time 1 elbow
away from the constellation Virgo.
If the distance between the planets Venus
and Mars was 1½ cubit according to that
long elbow, the length of the elbow would
have been 4.4 times longer than in the clay
tablet VAT 4956. If that distance, in turn,
was 1⅔ cubic, the elbow would have been
2.8 times longer.
We can also look at the assessment of
that long cubit length by what is estimated
to have happened 29 days later. The clay
tablet says:
Month 7, the 23rd, last part of the
night. Jupiter was 3 cubits above the
moon.
Here the distance of the moon was thus 3
– 17 –

The moon above Jupiter on October 22nd in
523 BC.
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cubits from Jupiter.
The previous page also has a related
image. When this is compared to the
position of the moon on April 30, 568 BC,
that long cubit on October 22th, 523 BC.
would have been 3.1 times longer.
However, these long cubits may raise
some questions about the translation of the
cuneiform text on this clay texts. In a way,
however, the latter would seem to suggest
that in the damaged text, on line 12 could
originally read 1⅔ cubits.

– 19 –

3. Beginning of the
seventh month
The beginning of line 12 reads as
follows:
Year 7, month 7, the 1st, the moon
became visible 3 cubits behind
Mercury.
This is assumed to describe the beginning
of the 7th month at sunset.
The astronomical New Moon was at that
time on September 28th at 3:15 p.m. Thus,
the 7th month is generally estimated to have
begun on September 29 at sunset. However,
there is a problem with this that reveals that
an error must have occurred in translating of
– 20 –

the cuneiform text.
Let us take a picture of this, showing the
position of the planets at three different
times. Exceptionally, this was also included
on 21 November 523 BC.

Planettojem asemat 23.9, 29.9 ja 21.11

The lighter background in the background in the picture is from the sunset on
September 29th.
Image explanation:
1. The distance of Mars from Venus
March 21st, 523 BC.
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2. The lunar distance from Mercury on
September 29th, 523 BC.
3. The distance of Mars from Venus on
September 23th, 523 BC.
At point three, the planet Mars may
appear a little weaker, but the image can
probably be magnified slightly if
necessary.
Also, it should be noted that the image
does not show the planet Mercury, but it
was very close to the sun at that time,
slightly from the sun to the moon. The
moon, in turn, appears near the lower left
corner of part 1.
The things worth noting here are:
• The distance of the moon from
Mercury is 3 cubits.
• The distance of Venus from Mars is
about 1½ cubits
However, it is quite easy to compare
parts 2 and 3 from that image. According
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to that, three cubits on September 29
would have been a much shorter distance
than 1½ cubits six days earlier, on
September 23. That, of course, cannot be
true. What error, then, has been made in
the interpretation of the cuneiform text?
There are two possibilities. Let’s first take
a “smaller” error that targets the beginning
of line 12. Could it have been like this:
Year 7, month 7, the 1st, the moon
became visible 1 cubit behind Mercury.
So here is the assumption that on
September 29, the moon was only 1 cubit
from Mercury, not three cubits. In that
case, that Venus distance from Mars would
have been its 1½ cubic or slightly less on
September 23rd.
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4. Using a short cubit
However, the smaller correction mentioned above would still force the use of a
long cubit, which was completely different
from in 568 BC. used a short cubit. This
paper presents a good rationale for the use
of the short cubit in 568 BC.2
In order for a short cubit to be used with
this clay tablet, at least three errors should
have occurred in the translation of its
cuneiform text.
Let us first highlight the most likely of
these errors:
Month 8, the 2nd, Saturn passed 8
fingers above Venus.
As stated earlier, this happened on
– 24 –

November 1st. And assuming that was the
2nd day of the 8th month, as that
translation text says, then there would have
been one “empty day” between the 7th and
8th months that didn’t belong to either
month. Even if a long cubit is used, it
nevertheless seems to have some error here
that needs to be corrected in some way.
Let us take a picture of the numbers in
the Babylonian cuneiform text:

We see similarities in all of them. Here
we must first take into account that the text
at this point was partially damaged, but
translater of the cuneiform text believes he
will be able to distinguish the text “2”, (to
the left of image). However, we find that
number three could also come into
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question if the damage had removed the
trace of the wedge on the outermost right.
And is it possible that it originally read
“4”? Nor is the possibility completely
ruled out.
What, then, has to be said about the
earlier estimated error of September 29th?
Could number 1 have changed to number 3
due to damage? We compare related
images.

Looking at these images, it is very
unlikely that the depression of one wedge
on the left would appear to have changed
to three as a result of the damage.
Therefore, this dissertation is considered
probable that there could not have been an
– 26 –

error.
And could the 8th month have already
begun when the sun sets on October 28th?
Let’s look at the beginning of the sixth
month.
The astronomical New Moon was on
August 29 at 3:12 p.m. From this it can be
concluded that the 1st day of the 6th month
began at the earliest on August 30 from
sunset. If that had been the case, 29
September would have ended on the 30th.
Since there were rarely 30 days in two
consecutive months, this gives reason to
assume that there were 29 days in the 7th
month. Applying this, we find that the 7th
month ended already on 28 October.
This assumption is also compelled by the
comparison presented earlier, according to
which it is unlikely that in the measure
related to the beginning of the 7th month,
1cubit would have changed to 3 cubits due
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to an error.
If a long cubit is not applied, then when
can the following indications be applied:
Month 6, the 24th, Venus was 1+[x
cubits’ | above Mars.
Month 7, the 23rd, last part of the
night. Jupiter was 3 cubits above the
moon.
Earlier, a “large image” was introduced,
with planet locations from three different
days added to the same image.
It also had a picture of the distance
between Mars and Venus on November
21st. We notice from that image - when
compared to the distance of the moon from
the sun - that Mars was about 1½ elbow
away from Venus. Applying the
assumption that the 8th month began on
October 28, then that day would have been
– 28 –

the 24th day of the 8th month.
And what about the location of the moon,
for if a long cubit could not be applied to it
either? Let's take a picture of the previous
day here.

The distance of the moon from Jupiter on
November 20th

In this image, Jupiter appears at the
bottom of the image. We can see that the
distance of the moon to Jupiter was about
three cubits. This was the 23rd day of the
8th month.
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5. Xerxes I and
Artaxerxes I
Length of reign for Arthaxerxes I
The reign of King Arthaxerxes I of Persia
is usually reported to be 464-424 BC. He is
said to have ruled for 40 years.
However, archaeological data reveal that
Artaxerxes ruled for about ten years
longer. Clay tablet BM 65494, a Babylonian business document, is dated to
Artaxerxes for the 50th year of
government.3
The clay tablet CBM 12803 even
associates Artaxerxes with the end of his
reign and the beginning of his reign as
Darius II.4 It reads as follows:
– 30 –

51st year, year of coming to power,
12th month, 20th day, Darius, king of
the nations.
This is a pretty much talking clay tablet
in another way as well. It states that Darius
II became king on the 20th of the 12th
month, during the current March.
In this dissertation, this time is
interpreted to probably correspond to
March-422 BC. This may seem like a
surprising move, but the reasons for it are
set out a little later.
However, these findings presented above
are very weighty archaeological data that
cannot be ignored on light grounds.
Artaxerses is said to have fought against
Greece. He also offered refuge to the
Greek Themistocles. Indeed, the current
chronology is found to be inconsistent with
Greek chronology. According to historian
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Thucydides, Themistocles died a few years
after his arrival in Persia. He also says that
when Themistocles got to Persia,
Artaxerxes had recently begun to rule.5
On the other hand, however, the historian
Diodoros of Sicily associates Themistocles
with the time of his death, when
“Praksiergos was the archon of Athens”.
Praksiergos was the archon of Athens in
471/470 BC.6
Further, M. de Koutorga wrote of the
time when Xerxes I died and Artaxerxes
ascended the throne: “We have seen that,
according to the time of Thucydide, Xerxes
died in 475 BC. and that, according to that
same historian, Themistocles arrived in
Asia Minor soon after Artakserkses
Longimanus ascended the throne.”7
Although historians may put it differently,
these are consistent with the archaeological
findings that Artaxerxes ruled for 50 years.
– 32 –

Lunar eclipse of Xerxes I
And have any archaeological discoveries
been found that would shed light on the
last year of the reign of Artaxerxes’
predecessor, Xerxes I?
Such is the clay tablet BM 32234.
Admittedly, this too was written
considerably afterwards, as it also contains
lunar eclipses from the time of
Napobolassar and Nebuchadnezzar II.
Thus, the dates presented in it in relation to
the years of Xserxes' reign are not entirely
reliable. However, it contains one
significant feature. Researcher John Curtis
writes of it: “In addition to [lunar eclipses],
the tablets provided accurate information
on the death of the reigning king at
appropriate points. Such details are a
useful supplement…. only one such
reference has survived in this series of
lunar eclipses ”and adds:“ It concerns the
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death of Xerxes soon after the partial lunar
eclipse ”.8
What significant information is available
about this event? The researcher notes that
the mention of the beginning of the lunar
eclipse has disappeared. It is described as
follows: “From the beginning of 40
degrees (duration),‘ the garment of heaven
’ was present: (the moon) darkened in the
area of Sagittarius. ... On the 14th day of
the month Ab, he was murdered by his son
Xerxes.”
This may tell a little surprising
information about the time of Xerxes’
death when using the current chronology.
Xerxes died approximately during the
second half of August. Assuming that this
happened in 465 BC, it would be logical to
think that Artaxerxses succeeded him as
king as early as the early fall of that year.
Very often, however, he is estimated to
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have become king in 464 BC. On that
basis, there would have been a period of
more than four months in Persia when
there was no king there.
The lunar eclipse also includes two
important things:
1. It happened in the area of the
constellation of Sagittarius.
2. Since Xerxes died in the month of Ab,
the lunar eclipse occurred in the summer.
As archeology says that the successor of
Xerxes, Artaxerxes, ruled for 50 years, the
question arises as to whether there were
other lunar eclipses similar to those on
June 5, 565 BC. there was a lunar eclipse
that happened in the constellation of
Sagittarius?
Such a lunar eclipse can be found at a
somewhat surprising time, June 15, 474
BC.
When this eclipse was applied, it meant
– 35 –

Partial lunar eclipse on June 15, 474 BC. In
the constellation of Sagittarius.

that the reign of Xerxes' ended about nine
years earlier than is generally estimated,
and the reign of Artaxerxes’ began in early
autumn 474 BC. Because the Persians
seem to have used the accession year to
determine the reign of the king, the first
official reign of Artaxerxes’ began in the
spring of 473 BC.
According to this method of calculation,
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his 51st year of government began in the
spring of 423 BC. and it was still going on
in the winter of 422 BC.
Since this clay tablet BM 32234 was
apparently written even more than 100
years later, there is a slight reservation that
the details relating to the time of Xerxes'’
death, the time of his death and the
location of the moon in the constellation
Sagittarius, were colored information.
However, this is not certain, but if that
were the case, then it would be possible to
apply 20 December 475 BC to that period.
lunar eclipse.
Naturally, the question arises as to how it
can be interpreted that the reign of Xerxes
I lasted 21 years and the reign of his father
Dateios I ended as early as 486 BC.?
Could it be possible that he ruled for 9
years at the same time as his father?
This seems plausible, as no serious
grounds have been found to ignore the
– 37 –

archaeological discoveries in which
Artaxerses’ is said to have ruled for 50
years.
Has any evidence been found for this?
There is no direct mention, but such
conclusions can be drawn from the
embossing that has been found.
Pictured is King Darius I sitting on the
throne and his son Xerxes standing behind
his throne. Attention is attached to their
clothing. Xerxes’ wears a similar royal
costume as his throne-seated father.9 This
is hardly a coincidence.
Artaxerxes' solar eclipse
Historian Thucydides says that a short
eclipse would have taken place shortly
before the death of Artaxerxes. Only on
March 20, 424 BC. the eclipse that
occurred is moderately close to this time, it
was seen quite well in Greece but weakly
in Persia. Scholars usually question this
– 38 –

and other solar eclipses mentioned by
Thucydides’.10
Thucydides was a contemporary of
Artaxerxes and Darius II. Thus, the
question may arise here: Could it be that
his “information” in this regard was merely
rumors from Persia? However, could it be
the case that shortly before that solar
eclipse, something significant happened in
Persia that crossed the “news threshold” of
that time? And could it be that Artaxerxes
had not died but become seriously ill
during that time? The limited data from
that time may shed some light on what
might have happened at that time.
The Greek Ctesias says that Artaxerxes
son Xerxes II, who was mentioned as the
crown prince, was killed by his brother
Sogdian. What could have been the reason
for this? Assuming that Artaxerxes was
still alive at the time, albeit ill, we can
– 39 –

assume that he had appointed Xerxes II as
his co-ruler because of his illness. This
measure led to Sogdian trying to usurp
power and Darius II had to Intervene. This
may have contributed to such Rumors that
Artaxerxes was dead.
Had Artaxerxes been seriously ill, it
would have given him reason to appoint
his son Darius II as his reigning partner.
Thus, Darius II would have served as his
co-ruler for about two years.
This assumption is applied in this
dissertation.
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