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Precession - The Star Clock of the Ages

- Joachim Brouwer

arbon-14, Potassium Ar-
gon and Chlorine-36 are terms
which refer to the steady breakdown
of radioactive isotopes in organic
and inorganic matter and are the
principal dating techniques used by
archeologists, anthropologists and
palaeontologists. These techniques
work well in the far distant prehis-
toric past where decimal accuracy is
not so important but are not precise
enough in making useful recent dat-
ing techniques.

But astronomy has its own dating
technique precession, which can be
accurate to within a matter of
decades in pinpointing ancient civi-
lizations that aren’t clear in their
own records as well as heretofore
unrecognized and unaccredited cul-
tures. As much as archaeologists,
particularly those who study ancient
Egypt, do not want the accomplish-
ments of their charges to be taken
away by extra-terrestrial or “third
party” antecedents, they fail to truly
realize the breadth of the celestial
observations and computations of
the cultures they study.

Or could it be as Giorgio Santillana,
the author of Hamlet'’s Mill a multi-

cultural study of myths concerning
precession, has said that the problem
lies with them. “Modem archaeolo-
gists have cultivated a pristine igno-
rance of astronomical thought, some
of them actually ignorant of preces-
sion itself”.

Precession refers to minute changes
that can be observed over long peri-
ods of time in the position of the
stars, opposite to their nightly and
seasonal motions in the sky. Preces-
sion is caused by the slight wobble
of the spin of the earth’s axis much
like that of a giant top rotating in a
circle on a flat surface. This wobble
is due to two reasons, the fact the
earth is not a perfect sphere and the
gravitational pull of the sun and
planets.

The act of precession inscribes a
giant circle in the sky in the celestial
polar regions which takes 25 9000
years to complete. This has caused
the star directly above the north pole
to shift from Alpha Draconis to Al-
pha Ursae Minoris (Polaris) in the
past few thousand years. In 14 000
AD the pole star will be Vega.

Precession can pinpoint the exact era
for the passage of a star over its
highest point or zenith in the sky
when it goes though the north-south
celestial axis. This central axis is
called the meridian and the star is

said to culminate when it passes
through the meridian. The transit of
a certain star or star group though
the meridian was considered signifi-
cant to many ancient cultures since it
reached its highest point here before
settling downward as the night drew
on.

The precession of the equinoxes is
only one of the effects of precession
and refers to the zodiacal constella-
tion the sun is in at the time of the
vernal equinox. This is the specific
time of the year where day and night
are of equal length everywhere on
Earth, the point the sun is at when
the celestial equator intersects with
the ecliptic. Unlike the sun which
moves eastwards through the zodiac
over the course of the year, the con-
stellations slowly move backwards
in the sky as the Earth’s tilt moves.

When astrology was developed by
the Babylonians, the sun was actu-
ally in the early degrees of Aries at
the vernal equinox. This is how
astrologers still consider the matter
today, since the space, although oc-
cupied by another constellation still
resonates with Arian energy. In ac-
tual fact the sun hits the vernal point
in the latter degrees of Pisces today.

Santillana calls the zodiacal constel-
lation at the time of the vernal
(Continued on page 5)




nce again we have a
packed issue. Thanks to everyone
who sent in articles this month - we
have some new contributors as well
as our trusty regulars. I would espe-
cially like to thank Marg Walton for
writing our Constellation of the
Month column every month. Here's

the usual info!
Articles can be e-mailed to

webb@physics.mcmaster.ca

You can mail your hand written,
typed or on-disk articles to:

HAA

P.O. Box 65578
Dundas Postal Outlet
Dundas, Ontario
L9H 6Y6

If you have any questions or com-
ments you can reach me at

(905) 525-9140 x24574 Work
(905) 525-8745 Home

-Tracy Webb

Chair’s Report

ome of you may be wonder-
ing how we can keep our member-
ship dues so low. Your dues actu-
ally only cover part of our expenses
which are almost completely due to
the newsletter printing and mailing.
For the first few years of our club we
managed to create a surplus through
the hard work and generosity of
Grant Dixon giving planetarium
shows. This year Grant is taking a
well deserved break. If any of you
have been wondering what you can
do to support our club here’s the
perfect opportunity. We are looking
for people with a good knowledge of
the sky who are willing to learn how
to operate the planetarium at Me-
Master University.

Back to those surplus funds. The
slide projector that we have been
using at our meetings was very
kindly loaned to us from McMaster
University. Your council has de-

cided that since the general meetings
are one of the main benefits of be-
longing to the HAA it would be
appropriate for us to purchase our
own slide projector. Our new pro-
jector has a feature which our speak-
ers find very desirable - a cordless
remote control.

I would like to encourage everyone
to come out to the Winchester Arms
after the general meeting. It is less
than 10 minutes away from the
Spectator building. Food and drinks
are good and reasonably priced and
it’s a great opportunity to get to
know your fellow members.

You know you’re an amateur as-
tronomer when daylight savings is a
bad thing. This weekend, April 4th,
we make the switch and unless you
are in the habit of staying up until
dawn it means one hour less observ-
ing.

- Stewart Attlesey
attlesey@aecl.ca
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Precession Cont...

(Continued from page 1)

equinox “the carrier” of the sun.
Each of the four cardinal points of
the year, the vernal and autumnal
equinoxes and the winter and sum-
mer solstices were considered celes-
tial pillars that held the sky in place.
The myths of many ancient societies
spoke of the gods grinding giant
celestial mills. Another image was
that of an axle, the axle of the earth
breaking and upsetting the delicate
balance in the sky. The upheavals
experienced by humankind at the
end of the last Ice Age about 15 000
BC until even as late as 8 000 BC
have been linked to changes in the
tilt of the Earth’s axis.

Many of these myths employ key
numbers in the precessional cycle
such as 72, the number of years that
it takes the sun to move one degree
along the ecliptic, and 2160, the
number of years it takes the sun to
go through 30 degrees or one zodia-
cal sign.

Hipparchus is supposed to have dis-
covered precession in the second
century BC. However, recent stud-
ies of the shafts emanating from the
Queen and King’s Chamber in the
Great Pyramid in Egypt by Robert
Bauval, as well as the meticulous
cross referencing of ancient myths in
the work of Santillana, has demon-
strated that precession was under-
stood long before the Greeks.

The constellation Orion which
Egyptians knew as Sahu rose in the
eastern sky a few weeks before the
summer solstice in 2 500 BC. How-
ever, earlier in history, it rose just
before sunrise, at the time of the
vernal equinox. When Orion didn’t
appear in his proper place in the
heavens over time because of pre-
cession, it became imperative to en-
sure his “return”, even though Orion
could still be seen rising helically
somewhere between the vernal

equinox and the summer solstice.
Thus were initiated complex rituals
ensuring the immortality of Osiris,
culminating with the dead Pharaoh
himself becoming Osiris in the sky
while is sun ruled on Earth as Horus,
Osiris’s son.

The helical rising of Aldebaran in
Hyades would later come to mark
the vernal equinox but it too would
fail to appear over time because of
precession. The need for ensuring
Osiris/Orion’s immortality was aug-
mented since other star groups
proved to be unreliable too.

No prominent stars would mark the
vernal equinox for many hundreds
of years. However, in 2 500 BC the
period of Egypt’s greatness, the star
Sirius’s helical rising became the
paramount celestial event since it
coincided with two other occur-
rences, the annual flooding of the
Nile and the summer solstice. The
close concurrence of these three
events could not fail to make a deep
impression on the Egyptian’s collec-
tive psyche and came to mark the
beginning of their year.

We can imagine Sirius appearing as
a flash of light in the sky as the sun
slowly rose, right at the time the
Nile’s waters started to rush over its
banks. Sirius
is just at the
point where
the waxing
light of the
sun causes all
the dimmer
stars to disap-
pear and al-
low this al- /
ready lumi-
nous object to
shine forth.
In a few mo-

ments it  epcohaof2 500 BC.

would disappear. A few days later
Sirius would be too high in the sky
and would not be seen because of he
sun’s waxing light. A few days
earlier Sirius would appear in the
predawn sky too long, along with
many other stars and would not co-
incide with the rising of the sun.
This too was how Orion and Alde-
baran must have appeared to and
inspired the Egyptians.

Maybe the Egyptians didn’t want to
lose Sirius to precession too and at
this time set out to build or complete
the three giant structures on the Giza
Plateau. These structures would en-
code the Egyptians accumulated
wisdom and permanently mark and
earlier period when their revered
gods actually lived on Earth and
started them on their remarkable
journey.

Bavaul states that in 2 450 BC the
southern shaft of the King’s Cham-
ber pointed to Al Nitak or Zeta Orio-
nis, the lower most of the three stars
in Orion’s belt, while the northern
shaft pointed to Alpha Draconis, the
pole star, (see below). The date of 2
4500 BC is about the accepted date
for Khufu’s reign, the pharaoh to
whom the Great Pyramid is at-
tributed.

(Continued on page 7)

L5
Great Pi'-'llhli, /

The stellar alignmets of the Great Pyramid’s four shafts in the
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-”Paungroi Khamriang
pkhamriang@hotmail.com

- Edited by Denise Kaisler
kaisler@soback.kornet.nm.kr

nce upon a time, in a king-
dom then known as Siam, but which
we now call Thailand, there lived a
farmer and his wife. The couple
owned a plot of land on the edge of
the jungle. It was not fertile land, so
they had to work very hard merely to
survive from year to year.

One day, the old man beheld a Pra
Toodong -- a monk who traveled
alone in order to meditate. The holy
man had made his simple camp by
setting up a large umbrella and cover-
ing it with a mosquito net. When the
farmer came upon him, the monk was
seated underneath this umbrella, deep
in meditation.

The farmer came home and told his
wife about their visitor. Since both of
them revered the teachings of the Lord
Buddha, they decided to offer some
food to the monk so that he would be
well-nourished for the next leg of his

arduous journey. Yet what could
they offer? They had barely enough
to feed themselves. ]

“What about our old hen?” said the
farmer. “She has just hatched six
chicks, which will feed us in time.
Surely we can do without eggs for
awhile.”

“But what will the chicks do without
their mother?” asked his wife.

They pondered this for a long time.
It seemed wrong to make orphans of
the chicks, but in the end they de-
cided that feeding the monk was
more important.

The hen overheard their conversa-
tion. Being a devout creature, she
saw it only fitting that she sacrifice
her life to nourish the monk who
was on the way to an enlightenment
which would benefit all living
things. The hen was altruistic
enough that she was happy to give
her life to aid this cause.

So that night, she called on her chil-
dren and explained to them that
when the sun came up, she would no
longer be with them. She tried to
teach them all she knew and told
them to love and protect each other.

‘Dao Luk Gai (The Chicken Stars)

The chicken family cried together all
night.

At dawn , as the old man went to the
kitchen to get his cleaver and the old
woman boiled water, the hen said
good-bye to her brood. Then she
calmly approached the farmer and
let him kill her without a struggle.

At the death of their mother, the six
chicks were overcome with grief. In
an instant, they decided to end their
lives. That way, their spirits could
catch up with that of their mother.
Perhaps they might be reborn as a
family once again. So, all at once,
they jumped into the fiery hearth.

The monk who had strong mental
powers from all his years of medita-
tion in the jungle, perceived what
had happened. During his years of
study and righteous living, he had
accumulated a great deal of merit.
He passed this this merit on to the
hen and the chicks so that they
would get their wish and be reborn
together as a family.

And this is why, when we look at the
night sky, we can see the star cluster
known as Dao Luk Gai, or the
Pleiades.
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Precession Cont... |

(Continued from page 5)

The 45 degree angle of the southern
shaft meant that Orion culminated
(transited the meridian) in the south-
ern sky at 45 degrees declination.
Zeta Orionis, in fact, is the pivot on
which the whole constellation of
Orion moves up and down the
meridian axis through the ages due
to precession. But it also moves
anticlockwise like the zodiacal con-
stellations. This anticlockwise mo-
tion as we shall see also changes the
position of the Milky Way, a crucial
point.

Today Zeta Orionis transits the
meridian at nearly its highest posi-
tion of 58 degrees, 6 minutes. In 2
500 AD it will reach 58 degrees, 14
minutes and start going down the
meridian pole. Half a precessional
cycle earlier, 13 000 years in 10 500
BC, Zeta Orionis was at its lowest
point in the sky of 9 degrees, 20
minutes. Orion was now ready to
begin its precessional cycle up-
wards.

According to Bauval, in 10 500 BC
the Milky Way with the three stars
of Orion’s belt on the west bank
corresponded exactly to the position
of the Nile River and the pyramids
beside it, (see right). Indeed the
mirror image of the celestial sky and
terrestrial landscape is uncanny.

Further evidence for the greater an-
tiquity of Ancient Egypt lies in the
guardian of the Giza Plateau, the
man/lion figure of the Sphinx. The
convincing evidence of rain water
erosion on the body of the Sphinx
meant it must have been constructed
in an epoch when it was much wetter
in northern Africa. The rapid reces-
sion of the last ice cap may have
been such a time.

More relevant to the topic at hand is

the fact that the constellation of Leo
rose on the vernal equinox in.10 500
BC. The Sphinx facing due east
would witness his celestial counter-
part rising directly opposite him at
this time. What would make the he-
lical rising of Leo more dramatic at
this time is that it is the only constel-
lation with a -1 magnitude star, Reg-
ulus, sitting right on the ecliptic.

If someone watching a sunrise at the
vernal equinox in 10 500 BC turned
their gaze 90 degrees to the south
sky they would see Orion transiting
the meridian at its lowest point in the
precessional cycle. Whereas there is
a 2 160 year window for Leo to
appear on the eastern horizon, there
is only a 50 or so year period where
Orion culminates at 9 degrees 20
minutes.

The perfect match of sky -ground
images is achieved in 10 500 BC
when the pattern of the Milky Way
and of the three stars of Orion’s belt
at meridian transit is precicely
matched by the course of the nile
and the pattern of the three great
Pyramids on the ground.

Bauval likens this amazing syn-
chronicity to that of a precision
tooled machine with two giant slid-
ing scales employing precession as
their time/distance counters. When
the scales mesh together a specific
epoch can be called up.

Even if the world recedes into bar-
barism and all records and traces of
civilization are stricken from his-
tory, as appears to have happened,
the arcane knowledge cryptically
encoded in the monuments of the
Giza Plateau (we know that pi, phi
and a 1:432 000 representation of
the northern hemisphere are en-
coded in the external and internal
dimensions of the Great Pyramid)
can be transmitted intact to future
generations, if they are receptive the
the Egyptian’s unique way of think-

ing.

The date of 10 500 BC, according to
Bauval, was the First Time, or Tep
Zipi, when the ground plan of the
Memphis necropolis where most of
the pyramids are located was laid.
The actual pyramids were con-
structed about 2500 BC since the
shafts point to objects in the sky at
this time as has been said.

This is just some of the material that
is coming to the fore concerning
Ancient Egypt. Meso-American
cultures, particularly the Mayans,
were equally familiar with preces-
sion but that is another story.

Since professional astronomers who
study only a small part of the sky
usually probe the depths of deep
space, they rely on amateur as-
tronomers to scan the larger heavens
for unusual occurrences. This was
how the supernova in the Large
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- Margaret Walton

eo is the 5th constellation in
the zodiac. In ancient times, Leo
was in the sky during the summer
solstice and was worshipped by the
Egyptians, as the rising of the Nile
coincided with the sun's entrance
into Leo (due to precession, it no
longer does). In Greek tradition,
killing the man-eating lion of Nemea
(Leo) was the first of the 12 labours
of Hercules. The lion had a pelt that
was impervious to stone or metal.
Hercules strangled the lion with his
bare hands and wore the pelt of the
lion as armour.

Leo appears as a backward question
mark outlining the head and mane of
a westward facing lion. The rest of
the lion is formed by a triangle of
stars behind the head. Within Leo is
the radiant point of the annual
Leonid meteor shower, occurring
around November 17 each year.
This shower is the product of the
comet Tempel-Tuttle and has spec-
tacular displays every 33 years, co-
inciding with the passage of the
comet. The next major display is
expected in 1999.

Stars

Regulus - A 1.4 magnitude blue
white star, it is the 21st brightest star
in the sky. It lies only 1/2 degree
from the ecliptic and has a faint
companion star.

Denebola - the name of this star
mean's “lion's tail”. Its magnitude is
2.1 and it appears white.

Constellation of the Month:

Algriba - This is a binary system
consisting of two giant stars. It has
a magnitude of 1.9 and appears
orange-yellow.

R. Leonis - This is one of the
brightest of the long period variable
stars. Its magnitude varies from
about 5 to 10 and has an average
period of 312 days. Itis ared giant.

Objects To See In Leo

M65 - This galaxy is part of Leo's
Triplet, with M66 and NGC3628. It
is a bright, very large, elongated
galaxy of magnitude 9.3.

M66 - This galaxy is also part of
Leo's Triplet (see above). It is also
bright, large and elongated, with a
magnitude of 9.0.

M95 - This is a large, bright, round
galaxy with a magnitude of 9.7

MS6 - Another bright, large elon-
gated galaxy. This one has a magni-

tude of 9.2

M105 - This is a bright, large, round
galaxy with a magnitude of 9.3. Itis
paired with galaxy NGC3384, a
bright, large round galaxy with mag-
nitude 10.0.

There are at least 74 more NGC
galaxies listed in Sky Atlas 2000.
This is a very rich constellation to
explore.
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May Night Skies

Cafneloparda

Errai

apella
riga

deéramin
Polaris

Ursa Xinor

Kochab
Lynx

+
Canes)/enatici
Cor Caroli
Corona Boyealis
. Komephoros Alphecca
Coma Berenices
clurus Alphard
Serpe
Zubenelgenubi
ECU V3.0 (Star Atlas Mode) - May Night Skies
UTC: 1998/05/16 at 03:30 RA=13h45.3m Dec=+43°06'
LMT: 1998/05/15 at 10:30pm Field=180.0° Azim=337°49' Alt=+90°00'
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- Kevin Zwezdaryk

ince the historic launch of
Sputnik in 1957 more than 4500
spacecraft have been sent into orbit.
Unfortunately not everything that
goes into orbit with these spacecraft,
comes back. Satellites and various
other “debris” could remain in orbit
for hundreds to thousands of years.
The Space Surveillance Network
(SSN) catalogues orbiting objects
and warns the Space Shuttle Pro-
gram of potential dangers to mis-
sions. This network has cataloged
over 10,000 objects larger than a
softballl Yet an estimated 95% of
the objects orbiting the Earth are too
small to detect. Only objects greater
than 10 cm can be tracked, but a
particle Imm in diameter can be
potentially dangerous. Considering
the speed at which objects orbit the
Earth(an average of 22,000 mph), an
object the size of a softball can shat-
ter a satellite if the collision occurs
at a highly sensitive point on the
satellite.

The issue of space debris was
brought up during the early years of
the space age. Measurements con-
cerning the natural meteoroid envi-
ronment were made and it was deter-
mined that there was no major risk.
In July 1982, the Soviet Salyut 7
space station was believed to be the
first spacecraft to experience orbital
debris. A meteoroid smaller than
Imm is suspected to have caused a 4
mm crater in one of the stations
portholes, alarming the crew but not
seriously damaging the spacecraft.

Floating Misfortune

As the number of spacecraft in-
creased, so did the orbital debris.
Our own spacecraft have con-
tributed to this already potentially
dangerous situation. Artificial de-
bris is now the greatest hazard on
some missions. Old satellites, spent
rocket stages, sensor covers and de-
ployment mechanisms are examples
of the various types of debris orbit-
ing the Earth(O.K. some of you pes-
simists might include the MIR sta-
tion in this category!) Under the
extreme radiation and thermal con-
ditions of space, spacecraft thermal
blankets and solar cells come apart
over time and paint peels off. Flecks
of paint and small, very fine parti-
cles such as aluminum oxide caused
by the firing of the upper fuel stages
have collided with orbiters. The
shuttle was not designed with an
orbital debris hazard in mind. This
small, barely visible debris can dam-
age fuel lines, tethers, and space-
suits. From 1995-96 significant im-
pacts occurred on the Shuttles pay-
load bay door, rudder speed brake,
and tethered satellite pallet. The
damage rage caused by orbital de-
bris has been separated into four
categories.

1. Collisions that do not
affect a mission but increase mission
refurbishment costs, such as the pit-
ting of window surfaces. Such as
aluminum oxide and flecks of paint,
mentioned above.

2. Collisions that could
force a crew to abort missions such
as the penetration of a radiator pipe.

3. Collisions that would
prevent the orbiter from successfully
returning to Earth. A collision re-
sulting in a large hole in the leading
edge of a wing.

4. Finally, and a worst case
situation, the loss of life or vehicle
should the orbiter collide with a
large fragment from the break-up of
a spacecraft. These possible scenar-
ios resulted in the forming on a
Space Shuttle Meteoroid and Debris
Damage Team in September 1995.

This team established Guidelines to
minimize the probability of orbital
debris impact and to minimize the
time spent in sensitive altitudes.
They deemed the removal of exist-
ing debris to be technically and fi-
nancially infeasible so they then pro-
posed preventive measures. The
three main recommendations were
to dissipate all leftover fuel or en-
ergy sources from a spacecraft to
ensure they don’t explode, redesign
spacecraft to minimize the release
debris, and to maneuver all old
spacecraft back into Earth’s orbit to
burn up. These recommendations
have begun to be implemented by
Canada and the international space
community. Yet some experts raise
the question of too little too late.
Estimates of the debris population
suggest that a permanent space sta-
tion could encounter a dangerous
impact once every 200 years. A
bus-sized spacecraft called the Long
Duration Exposure Facility(LDEF)
spent 5.7 years in a low-Earth orbit.
When it was retrieved and exam-
ined, over 20,000 impacts were doc-
umented on LDEF. Is this another
instance of mankind placing
progress before the environment?
Only money, research and of course
time, will tell.

For further reading on space debris,
the Johnson space center releases a
quarterly newsletter. The Internet
address is http://sn-
callisto.jsc.nasa.gov
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(Continued from page 7)

Magellanic Cloud was discovered in
1987. A healthy symbiotic relation-
ship exists between the professionals
and the amateurs, which we should
all be grateful for. Amateur Egyp-
tologists can play a similar role in
uncovering the mysteries of Ancient

Egypt.

Bauval states that what is needed is
a multidisciplinary approach which
seriously treats the astronomical
wisdom the Egyptians possessed,
not the least of which is precession
and which bypasses the petty squab-
bling that seems to plague research
on the Giza Plateau today.

We may think that the Giza Plateau
and the structures constructed
thereon have been examined thor-
oughly and there is nothing left to
discover. But the Egyptians would
be sympathetic to the notion that

ecession Cont ...

things are revealed to humans when
they are ready to comprehend them.

Mankind is about to learn what lies
behind the tiny door discovered in
1993 by Ruddy Gantenbrink, 200
feet up the King’s Chamber, as well
as learn the rue nature of the appar-
ent chamber, revealed by seismic
readings, that lies between the
Sphinx’s paws and reputed to hold
the sacred tablets of Thoth, the
Egyptian god of wisdom.

Are we living in an age that will
usher in startling new truths that will
overturn and rent asunder assumed
notions of the lineage of our past?
Will the new millennium be the
marker in time as the mystics and
seers say just as the constellation of
Leo was in 10 500 BC, that will
bring us to a new era of human
awareness and consciousness?

CALENDAR OF EVENTS

Did yow know that ...

If yow increase the limit-
ing magnitude of o pho-
tograph by 1 magnitude;
the number of stawy inthe
photograph wil approxi-
mately triple?

AND
Do yow know why?

Looking for something
interesting to do one
Monday a month?

If you’re looking for a way to be-
come more involved in the club and
you like working with kids perhaps
you’d like to help out with the
Hamilton Junior Amateur As-
tronomers. We meet on the third
Monday of each month and have
cool astronomy activities, games
and, when it’s clear, observing! For
more information on becoming in-
volved contact Rosa Assalone at
540-8793.

B T SR

COUNCIL MEETING At the home of Marg Walton. Call Stewart At-
tlesey at (905) 827-9105 (Oakville) if you are interested in attending.

s  April 17th, 7:30 pm
e  April 24,25 8:00 pm
May 1,2 8:00 pm

e  April 20th, 7:00 pm

e May 8th, 7:30 pm

BINBROOK OBSERVING NIGHTS For confirmation or directions

call Tony Wallace at 526-6154.

HAMILTON JUNIOR AMATEUR ASTRONOMERS Room B143
Bourke Science Building, McMaster University (right beside the Planetar-
ium room). For more information contact Rosa Assalone at 540-8793.

HAA GENERAL MEETING At the Spectator Building Auditorium.

Topic to be announced.

e e o g e D
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