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NACAA 2004 Programme

FRIDAY Wellington Room Foyer:
Registration: 4:00pm — 5:45 Cocktail Reception: 6:00-8:00pm - Wellington Room
Delegates Meeting: 8:10 pm - Green Room
Eg;‘lj?&%: Registrations: Wellington Room Foyer
09:00 | Welcome: by NACAA Convenor, Paul Jackson and Master of Ceremonies, Martin George.
Opening Address: by AST President, Shevill Mathers and Presentation of Honorary Lifc
Membership of the AST to Dr Michael D. Waterworth. In recognition of his contributions to both
professional and amateur astronomy in Tasmania.
“Star Wars — Astronomy with Attitude” - Keynote Address by Professor Fred Watson,
Astronomer-in-charge of the Anglo- Australian Observatory at Siding Spring, Coonabarabran.
Break Morning Tea
The Bright Comets of 2004 - Michael Mattiazzo
The Star of Bethlehem: Fact, Fiction, Myth or Miracle - Ray Johnslon
Diamond Star Lucy and Hoyle’s Problem - P. Norman
Break Lunch
Organising Eclipse Expeditions - Brett McMillan, Loui Pagano and Max Kark
Deep Sky Observing and Imaging in Real Time using Video - Shevill Mathers
Break Afternoon Tea
The Argo Navis Digital Telescope Computer -The Making of a Hot Product -Garv Kop/ff’
| Asteroid Rotation Periods — A teamwork approach — Colin Bembrick (Poster Presentation)
| The Transit of Venus 2004 — /an Sullivan & Barry Adcock (Workshop)
End of Sessions Approximately 6 p.m.
08: ;l}J ?I]I:;AS‘SJ Registrations: Wellington Room Foyer.
09:00 | Planetary orbits around a spinning gravitating star - M Jawed Igbal
Eclipsing Binary Modelling — An Amateur Perspective - Col Bembrick
Amateurs getting Violent: Black Holes, Synchrotrons and Magnetic Flares - Tom Richards
Break Morning Tea
The Total Solar Eclipse of 2006 March 29 - at the Centre Line or near the Path limits
Byron Soulsby
Amateur involvement in IAU general astronomy — Srett McMillan (Take 10)
A Victorian Planetary Scrapbook — Tom Richards (Poster presentation)
Astronomical Imaging using Video Techniques — Shevill Mathers (Workshop)
Break Lunch
An old (lazy) dog with some (Work-Saving New Tricks) — George Smith (Workshop)
Australian Amateur Astronomical Conventions I11: Approaching Majority - John L Perdrix
| Photographing the 2006 Solar Eclipse — Stephen Russell (Exhibition Only)
Closing Address: AST President & Convener, Shevill Mathers & Paul Jackson
18:00 Delegates Meeting. Wellington Room
19:00 | Dinner and presentation of awards — Derwent Room
MONDAY | Tour of Canopus Optical Observatory and Mt Pleasant Radio Telescope. Followed by an
09:00 | informal lunch in the historic township of Richmond.
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Eclipsing Binary Modelling — An Amateur Perspective

Col Bembrick
Mt Tarana Observatory, Bathurst, NSW

Abstract:

Amateur astronomers have long been involved in observing eclipsing binary stars, with visual. photographic and,
more recently, CCD techniques. Traditionally. amateurs have concentrated on refining the epochs of minimum
light and the periods of these binaries. However, in the last ten years, software has become available which
allows the dedicated amateur to model these systems and derive some of the fundamental astrophysical
parameters - many of which can only be derived from binary stars,

Recent results for the eclipsing binary V871 Arae as well as several other binaries modelled by and/or
discovered by amateurs show how effective this approach can be. A great many binary systems at southerly
declinations remain poorly observed. These are a fruitful field for the amateur photometric observer,

Introduction:

Visual variable star observing has been keenly pursued by amateurs from the very first inception of the term
“variable star”. Later, both professional and amateur astronomers switched to the newly available photographic
plate. Currently, photographic methods are still used by the amateur — mainly for patrol work connected with
Novae and Supernovae — while the professionals (and advanced amateurs) have moved on to use photometers
and CCDs. Current amateur CCD photometry is on par with much professional variable star work.

A great deal of high quality hardware and software — as well as Internet facilities — now enable the dedicated
amateur to participate in nearly all aspects of variable star research. A comprehensive summary of variable star
types and amateur involvement is to be found in Good. 2003. In parts this book is based heavily on Sterken &
Jaschek, 1996.

A relatively recent development has been the availability of the Binary Maker 2.0 software (Bradstreet, 1992) to
the teaching and amateur community. For those interested in studying eclipsing binaries this software opens up
exciting possibilities.

Theory:

There are at least three types of eclipsing binaries commonly identified — largely on the basis of their distinetive
light curves (Figure 1). Although there is considerable overlap between these classes, they are usually designated
EA, EB, and EW. The EA binaries are named from their “type” example — Algol or 5 Persei. Similarly the EB
class is named from the best known example — [} Lyrae. The EW group derives its name from the first known
example — W Ursae Majoris. Reasonably detailed treatments of these binary types can be found in such sources
as Hoffmeister, Richter & Wenzel, 1984 and in Sterken & Jaschek, 1996. A brief summary of the main
properties of these different types is in order here, but we will then concentrate on detached (EA) type binaries —
i.e. Algol or Algol-like systems.

i) Detached binaries — Algol type eclipsing systems (EA) are distinguished by a number of features in their light
curves (Figure 2), which generally remain almost constant (flat) out of eclipse (Sterken & Jaschek, 1996). As the
variations out of eclipse are relatively insignificant, the beginning and end of primary eclipses and (usually)
secondary eclipses can be determined easily. Eclipses may be total (flat-bottomed) or partial, but in some cases
the secondary eclipse is too shallow to observe (very cool secondary) or is absent altogether (very eccentric
orbits). In general these systems have essentially spherical stars, but the stars may be of very different
evolutionary states. Periods of these binaries range from very short (less than one day) to years. The separation
between the stars is many times the stellar radii. Thus for eclipses to be observed, the orbital plane must be very
close to our line-of-sight — i.e. the orbital plane must be inclined at close to 90 to the plane of the sky.

ii) Semi-detached — In these binary systems (EB) the light curve varics more or less continuously out of eclipse,
making timing of the onset and end of eclipses very difficult. The primary and secondary eclipse depths are
usually very different and the periods are generally greater than one day. Spectral types are B to A, These
binaries have one or both components highly distorted by gravitational interaction and one component may cven
fill its Roche lobe (Sterken & Jaschek, 1996) — hence the “semi-detached” name tag. Mass transfer between the
components may be taking place (eg [} Lyrae).



iii) Contact or over-contact — In these binaries the light curve undergoes continuous variation throughout the
cycle with the primary and secondary eclipses being difficult to distinguish as they are of nearly equal depth. The
stars are in contact, highly distorted and the periods are very short (less than one day). The surface temperaturcs
of the components are very similar (although their masses are di fferent) and thus there is probably a “common
envelope” (Sterken & Jaschek, 1996) leading to the gqualisation of surface temperaturcs.

Software:

The Binary Maker 2.0 software (Bradstreet, 1992) aids in the analysis of eclipsing binary light curves by
accurately producing graphical models using photometric and (if available) radial velocity data, Tt
simultaneously displays the revelving 3-D representation of the two stars, the fit to the observed light curve and
the radial velocity curves. The animated graphical representations are extremely impressive and instructive.
Modelling the effects of tidal distortion, mutual irradiation, gravity darkening, limb darkening, star spots and
third light are incorporated in deriving the binary system parameters. Roche lobe surtaces may also be displayed.
The program may be utilised by both professional and amateur astronomers and used as the basis for astronomy
instruction at graduatc and undergraduate levels. A more advanced treatment of the problems of modelling
cclipsing binary stars is to be found in Milone, 1993.

There are some limitations to the current version of Binary Maker. It will handle circular orbits only and the
observational data from a light curve arc limited to 215 data points. The software is operated exclusively by
means of keystrokes — there is no mousc capability. It also assumes you have a Postscript printer for hard copy
output. There are no automated optimisation routines in the program — all optimisation is done by the operator
keying in changes of parameters. While some of thesc limitations are merely a nuisance, some are significant (eg
no elliptical orbits), but it is believed these arc being corrected in a new version currently under development.

Discussion:

Turning now to our recently investigated (Bembrick & Ainsworth, 2001) example of an eclipsing binary, V871
Arae, we can examine the phase stacked (and normalised) light curve of Figure 3. We immediately see some of
the distinctive features of a detached binary system:-

i) the light curve is cssentially flat between eclipses

ii) the primary and secondary eclipses arc well defined and considerably different in depth

iii) the secondary eclipse occurs at 0.5 phase

iv) this plot also shows (when examined at an expanded scale) that the primary and secondary eclipses are flat
bottomed and of equal duration.

Thus we can expect our model system to have:-

i) Circular orbits

ii) essentially spherical stars

iii) components with very different surface temperatures

iv) components relatively widely spaced

v) orbital plane very nearly in our line-of: _sight — as there are total eclipses of relatively widely separated
components.

Using standard formulae based on geometrical considerations (Smith, 1995) we can also derive initial estimates
of the relative separation, relative radii and orbital inclination limits — together with an initial “gucsstimate” of
the mass ratio of the components.

The observed data of Figure 3 are entered into Binary Maker 2.0 and the initial parameters of the model are set.
A lengthy series of iterations leads us to a good fit of the model light curve to the observed light curve (Figure
4). The main parameters of this model furn out to be:- Mass ratio, g = 0.89, Temperature 1 = 18 000 K,
Temperature 2 = 7 000 K, Orbital inclination = 89 degrees.

As there are no radial velocity data nor reliable spectral classification data for this binary, the model derived is
necessarily preliminary and is most likely not unique.
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Another binary that has been used as a trial modelling exercise is GSC 7059-831 — a newly discovered eclipsing
binary (Bembrick, 2001) near TV Col. Preliminary modelling only has been done on this system as the light
curve has not yet been fully sampled. The exact period and the depths of the primary (at least 0.35 mag) and
secondary eclipses remain to be accurately determined.

However, it does display one very interesting feature - there is a hint of a secondary minimum (< 0.1 mag) at
0.67 phase. Thus this system may have a highly eccentric orbit. The main features of the light curve show that it
is a detached binary (flat light curve out of eclipse), possibly with eccentric orbit and with considerable
difference in temperature between the components. The period is very close to six days and the preliminary
model yields surface temperatures of T; = 15 000 K, T, = 6800 K. Thus the system components may be a late B
type primary and a late F type secondary.

Another amateur discovery deep in the southern sky is the eclipsing binary near WX Cen. This binary (USNO
A2.0 0225-16320016) is currently under study by several amateurs, both in Australia and overscas. The light
curve is a classic example of a W UMa “overcontact” binary system. The period is 0.45 days and the eclipse
depth is 0.4 magnitudes. Preliminary modelling only at this stage suggests an overcontact system with relatively
extreme mass ratio and circular orbit. The surface temperatures of the two components have nearly equalised at
13 000 K and 12 000 K.

Conclusion:

The advent of software such as Binary Maker 2.0 has opened a new window for the amateur variable star
observer who has access to reliable and accurate photometric data. With many amateurs now doing their own
CCD photometry of variables and other objects, this means that many more binary systems arc within the reach
of the amateur observer. Thus the interpretation of these systems — at least in a preliminary fashion — has moved
into the realm of amateur activity.
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Eclipsing Binary V871 Ara
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Organising Eclipse Expeditions
Brett McMillan, Loui Pagano and Max Kark

Sutherland Astronomical Society Inc.

VR

Brett McMillan Loui & Josephine Pagano  Max & Merle Kark

Abstract:

As far back as 1998, members of the Sutherland Astronomical Society booked rooms in Ceduna to observe the
December 4, 2002 total solar eclipse. A bus tour was organised by one of our members, Mr Loui Pagano, and
several members of the socicty, as well as other amateurs (including one from the USA) joined the tour for 10
fun packed days. Other members observed the eclipse by their own means, Following this successful trip, Loui is
organising a similar trip for the Turkish eclipse of March 29, 2006.

Introduction:

Whilst observing astronomical events, particularly total Solar eclipses, is always fun, it makes great sense to
observe with a group of like minded amateurs. Even better if this group is a group of friends from your own
astronomical society.

Members from Sutherland Astronomical Society (formerly known as the James Cook Astronomers Club) have
been organizing trips to eclipses and other events for quitc some time ago. | suppose, to some extent, this started
back in the mid 1960’s when the late Keith Selby and other founding members joined members of other societies
to organize the very first NACAA.

The first eclipse expedition was to the 23 October 1976 eclipse when many members of the Society gathered at a
property (belonging to somebody known to one of our members, I think) at Bombala to observe the cclipse. As I
was only a teenager at the time, | was dependant on others to provide transportation and 1 was planning to attend
with my father and a friend. Unfortunately, weather forecasts were poor and we didn’t go. Those who did were
unfortunately clouded out.

The next major expedition for many members of the society was to Coonabarabran in 1986 for the return of
Halley’s Comet. Members in attendance observed the comet at various places around Coonabarabran set up for
an international audience.

Soon after that, and probably inspired by the adventures of Dave Herald and his team in Indonesia recounted at
the 1988 Sydney NACAA, it was decided to organize an expedition to the 11 July 1991 eclipse. Due to the
distance involved, not a lot of members were able to go, and these were split into 2 groups, those who went to
Hawaii and a group that chose La Paz, Mexico.

[n the 1990°s, the society organized several “social” tours, i.c. tours not associated with a particular astronomical
event, to places of astronomical interest at Coonabarabran, Canberra and Parkes.

2002 Total Solar Eclipse.

The next obvious astronomical tour was to the 2002 total Solar eclipse in South Australia. In the late 1990°s,
plans commenced to view this eclipse, and the coastal town of Ceduna was chosen as the venue for the
expedition. Member John Vetter, who was on the Society’s Committee at that time, had contact with the
Foreshaw Motel and booked remaining rooms for club members.
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I think the people at the Foreshaw needed some convincing of the need to book so far in advance.

A problem that I also encountered in La Paz. My Spanish was very poor and modern communications like email
didn’t exist in those days so we had to manage with the phone and faxes. We were relieved when we turned up
and our bookings were in tact. At Ceduna, language was not a problem and a deposit was required to securc a
booking.

On previous tours, particularly those within Australia, attendees made their own way to the event, usually by car.
After confirming the booking details, member Loui Pagano approached the Committee about organizing a coach
trip to the Ceduna eclipse. This proved very popular with our members, as Ceduna was a good 3 days drive from
Sydney. Loui, being a teacher at a Sutherland private school, had access to coach operators who would give him
a good deal, and a 10 night itinerary was planned, including the eclipse at Ceduna. Other members and their
families, myself included, travelled to Ceduna by car and joined the tour group to observe the eclipse.

News of the tour spread quickly, and members of other societies in Sydney, as well as a visitor from the USA,
joined the tour. Also on tour was Colin Maybury, President of the Astronomical Socicty of the Hunter, who has a
radio program in Newcastle. Colin made regular radio reports from the expedition and interviewed several
participants on air.

Ceduna eclipse tour report

Sutherland Astronomical Society member Max Kark joined the coach expedition to view the total solar eclipse
in Ceduna, December 2002, Max wrote the following day-by-day account of the journey for the society’s journal
and web page:

The ten day expedition was planned over the last two years by our tour director Loui Pagano, assisted by John
Vetter, both long time members of Sutherland Astronomical Socicty Inc (SASI). The original intention was to
hire small a small bus to transport SASI members to Ceduna to view the cclipse as close to the centerline as
possible. After the trip was posted on our website other Astrononucal Societies requested bookings on the trip.

Finally a 54 seat luxury coach was hired from Jennings Coachlines to accommodate the numbers of 43 adults
and 7 children and teenagers. Our Coach Captain was John Jennings assisted by co-driver Richard Simm; both
are to be commended for their attention to our comfort and safety during the trip, especially as Richard’s new
bride Maxine accompanied us!

Seven Astronomical Societies were represented on the trip - Sutherland Astronomical Society, Astronomical
Society of NSW, Northern Sydney Astronomical Society, Astronomical Society of the Hunter, Hawkesbury
Astronomical Society, British Astronomical Socicty (NSW Branch), Astronomical Society of Coonabarabran
and the Astronomical Society of Greater Hartford, Connecticut, USA (represented by Richard Haley).

Before the trip Loui had three bronze solar discs medallions made to commemorate the total solar eclipse.
Day 1 Friday 29/11/02

The tour commenced at the Sutherland Library, where most of the Sutherland members assembled. Second
pickup point was at Strathfield Railway Station to collect the balance of the tour group. The trip proceeded
through Katoomba, Lithgow, Bathurst, and Parkes.

At Parkes Radio Telescope, operational scientist John Sarkissian gave us a VIP Tour of the Radio Telescope
facility, including a visit to the control room. The equipment viewed was special rack of signal amplifiers used to
increasc weak radio signals from the telescope to a uscable reference level. We also viewed the Atomic Clock
used for logging observation times. A small group of radio astronomers were working in the control room as the
telescope can be used 24 hours a day (except in heavy rain and winds). A solar disk medallion was presented to
John Sarkissian by Colin Maybury for his special effort to make our inspection tour as interesting and
informative as possible.

The first over-night stop was at Nyngan. The coach ran into a dust storm 50km from Nyngan, which could be
likened to a London fog, reducing visibility to ncarly zero. When unloading at the motel it was quite an eerie
feeling to observe the street lights with haloes. No observations were undertaken as the sky was totally obscured.
So early to bed.
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Day 2 Saturday 30/11/02

The second day we woke up to dry throats and the taste of dust in the mouth. Afier breakfast and a farewell to
Nyngan we are on the way to Broken Hill. Lunch was at a truck stop. As soon as lunch commenced we were
surrounded by Apostle birds, which are jet black, and about the size of a starling, and which gathered in flocks
like pigeons waiting to be fed.

During lunch, a willy-willy struck the site and lasted for about 30 seconds. The only defence was to close your
cyes tightly and put your fingers in your ears. Everybody ended up with sand and leaves in their hair and cars,

As we proceeded to Broken Hill we noted more willy- willies on the horizon (sometimes 3 at a time) and felt like
Dorothy in Kansas. Occasional groups of emus and kangaroos were observed. The country was so flat that we
could see the curvature of the earth all round, similar to being in the middle of the ocean. Occasionally mirages
appeared as large bodies of water in the heat haze on the horizon.

We passed through Wilcannia and arrived in Broken Hill in the mid afternoon, setting our watches back 30
minutes.

The Lodge Motel, where we stayed, is a beautiful old 19th century Victorian residence complete with 12 foot
‘Wunderlich’ pressed zinc ceilings, built about 1880. Above the office is a scaled off square tower which the
proprictors wish to re-open; building contractors doing building modifications discovered that the original
leadlight windows had been boarded up on three sides.

A meeting of our group was arranged with our Broken Hill host Trevor Barry who arranged our itinerary for our
two day visit. Trevor is a local amateur astronomer who has contributed photos and articles to astronomical

magazines. We were invited to Trevor’s observatory at 2000 hrs.

Observatory Visit 30/11/02

The night sky at Broken Hill was clear and dust free. Trevor’s observatory was located about 4 km from the
Motel. Equipment consists of a two level 3.9 m diameter dome housed in his backyard. On the upper level is
mounted a 41cm (16 inch) heavily modified Meade SCT, used mostly for photography. Trevor completely
replaced the mirror cell hardware and diagonal flat support with rigid vibration free units. The lower level of the
dome houses all his records, observations and a computer. Two other instruments were set up in the yard for our
visit; a Dobsonian 25cm (10 inch) with truss tube, and giant 20 X 80 binoculars on a home made pantographic
mount.

Objects seen with good clarity with the 16 inch Meade were 47 Tuc, the Orion Nebula. The Tarantula Nebula
gas lanes could be seen clearly. Saturn was observed low to the horizon (12-15 degrees) and the Cassini division
could be seen clearly. Six people could be comfortably accommodated in the dome at one time. The majority of
observers left at 2330, but the keenest left at 0200, with observations still improving when they reluctantly left,
Our American visitor Richard Haley, who was given this trip as a birthday present by his family, was very
impressed with his first view of our outback southern skies.

Day 3 Sunday 1/12/02

After breakfast we headed to the Daydream Mine, near the ghost Town of Silverton, situated 30 km north west
of Broken Hill. The Daydream Mine was worked from 1884 until 1888. Orc essays ran as high as 13,000 ounces
to the ton. Ore type was silver lead in a crystalline form called galena; those of us old enough will remember this
being used in crystal radio sets as an audio detector as late as 1940. A cat’s whisker was used to find the best
spot on the crystal. On the access track into the mining site the smelting chimney could still be s¢en on a low hill
to the right. We proceeded to the mine; the old building has been converted to a café. Qur tour was divided into
two groups of twenty-five; the first group to go underground and the second to tour the surface workings.

The underground tour group were provided with hardhats and electric miners lamps with battery packs. The
access passage sloped down 20-25 degrees and the floor was wet and slippery, so caution was required to
descend to the working levels at 190 feet below the surface. The waste stone (country rock) could be separated
from the valuable ore underground and the waste stone repacked into the lower worked out drives. When the
group reached the lower levels of the mine our guide gave us a talk on Cornish mining methods.
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A candle made of mutton fat, which burnt with a pale orange flame, was used to provide lighting in the mine.
Each miner was provided with one candle mounted on a three-legged spike called a spider. This could be
jammed into a crack in the mine wall at the working face. The ore vein was broken up with black powder
explosive charges placed into hand-drilled holes formed in a pattern on the working ore face. After the explosive
charge broke up the ore, children as young as 8 were sent into the mine to handpick the ore from waste rock.
When the children reached 11 their sight was less keen and they were used to replace older miners injured whilst
mining. Miners could not sleep lying down due to dusted lungs and only survived into their forties.

The tour concluded with a cup of tea, yummy scones, strawberry jam and cream.

Lunch was in the ghost town of Silverton. Silverton was one of the first silver lead mining towns fo be developed
near the Daydream Mine. In 1884 it originally consisted of 10 square shaped galvanised iron houses, but as the
adjacent mines prospered the quality of the buildings improved.

By 1885 Silverton boasted a church, a stonc courthouse and Debauns Hotel. By 1886 the population of 2000
staried a gentle decline as the Broken Hills Mines opened up, settling down to 60 people today. Mary June
Cameron, better known as Dame Mary Gilmore, author and journalist, was the assistant teacher at the school in
the late 1880s. Silverton was hot and dusty, with three emus in town, so sandwiches and cool drinks in the hotel
beer garden scemed the order of the day.

Sculpture Hill

This is a delightful natural bush area with a fenced picnic area. A key is required to access the picnic area this
was arranged by our host Trevor Barry. The meal consisted of a salad, steak, sausages and a glass of wine, and
was enjoyed by all. Special thanks to our barbecue cooks Mark Russell and Craig Mclntyre from Sutherland.

This Picnic Area is joined by a 20 minute walking track to Sculpture Hill. Some of our group elected to walk to
Sculpture Hill, and the rest were taken by coach.

We arrived at Sculpture Hill just before sunset. The name is taken from the stone sculptures produced on top of
the hill at the 1993 Sculpture Symposium. Sculpture Hill has a clear panoramic view of the western horizon,
providing excellent photo opportunities to photograph the sunset (reminded me of sunset strip at Uluru). The
sunlight on the clouds produced the image of a large eagle with outspread wings.

After sunset we returned to the coach so Loui could present the second solar disk to Trevor Barry for his
excellent effort as our host at Broken Hill. The third solar disk was presented to coach captain John Jennings by
the late Bill Witton, lifc member and past president of SASI. After the presentation some astronomers stayed at
Sculpture Hill for observations, while the remainder returned to the Motel,

Loui reported the following observations to me the next day:

Zodiacal Light, cone shaped, caused by micrometeorites observed on the ecliptic looking in a westerly direction
clevation 30 deg.

2200hrs: tumbling satellite, southwest to northwest progression, cstimated mag 2.0, timing one second tumbling.
2330hrs: fireball, northeast to northwest progression, Orion to Pegasus square, estimated mag 4. 5, left green trail
lasting 2 secs.

M31, M33, naked eye observable, dctailed spiral structure casily seen with Richard Haley’s Celestron C5.

Day 4 Monday 2/12/02

We stopped at the Arid Lands Botanical Gardens to look at an unusual sundial, and then proceeded to Port
Augusta, Arriving at Port Augusta we were told that 20,000 to 30,000 people were expected to arrive at Ceduna
for the eclipse and Ceduna would run out of supplies. Most of tour group bought cxtra groceries to ensure we
would eat in Ceduna.

Day 5 Tuesday 3/12/02

We arrived at Ceduna at 1530hrs. The weather was chilly, with a prevailing SW Arctic wind blowing off the
ocean, so we shopped in town to buy warm clothing and check out the buskers. We were told that 4,000 locals
live in town and therc were 5,000 visitors; well short of the predicted number of 30,000. Prior to our arrival John
Vetter and an advance party from Sutherland had been scouting around for out of town observation sites to avoid
overcrowded arcas.
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Day 6 Wednesday 4/12/02 (eclipse day!)

John, Loui, Craig and Mark had managed to locate a suitable site about 6 km north of Ceduna and 2 km east of
the centerline path. It was located in a farmer’s paddock with clear views from the SE to the SW and dead flat to
the horizon.

Solar Eclipse 2002
Bureau of Meteorology weather prediction for Wednesday afternoon for Ceduna: cloud cover nil, confidence in

cloud cover, moderate. Temperature 22 C, wind - SW/W, 25 km/ hr at 6 pm. Visibility late afternoon, good.
Likelihood of rain late afternoon - nil.

ASI members not travelling }’ coach) just before the eclipse.

The Coach group (and other

Our coach group arrived at the site about one and half-hours before first contact to allow enough time to set up
all equipment. Additional observers arrived at the site in their own vehicles. The strong winds made the use of
large telescopes difficult, so generally the cquipment used was quite modest: eclipse glasses fitted with Mylar
solar filters; 35mm film cameras or digital cameras fitted with telephoto lens solar filters and mounted on small
tripods; small aperture telescopes (e.g. Celestron C5).

First contact occurred at 6.43 pm at 0700 on a clock face. Eight minutes before totality the temperature was
dropping sharply, and the velocity of the SW wind was increasing. The sunlight and solar radiation was
decreasing rapidly. Patchy clouds drifting from the west to the east threatened to terminate observations
altogether with six minutes to go to totality.

T PETER Wil L et

Left: Photo by Ron Millan using the Sutherland AS’s “David Williams Telescope” as a 1200mm f11
telephoto lens, Kodak 400 ASA slide film. Right: Photo by Peter Williams using a Takumar 500mm F4.5
telephoto lens on Fujicolour Superia 1SO 400 print film.

At four minutes to go our prayers were answered: a window was opened around the solar disk and remained
open until second contact. The Diamond Ring effect was noted at position 1300 on the clock. At 15 seconds to
go spikes were observed on east west axis. No Bailey’s Beads were observed.

m o mommmmmm|m P MmMMmT AT T T TTNT T T MY OTMTITYOMTOTIOTYMYOERORT



At totality we removed all eye protection. The Corona appeared to be a pearl blue colour, and about 1.5 to 2
solar diameters. The moon had taken approximately onc hour to cover the Sun’s disk. Prominences were
observed at 1300 and 0700 clock positions. The temperature was estimated to have dropped 10 to 15 deg C, and
most of our group were cold and shivering despite wearing winter clothing. As a Diamond Ring was noted at
0700 clock position, clouds closed in, ending all observations,

At totality the feeling was an awesome mind blowing experience, likened to standing in the presence of the
creator of the universe. There were “ooh™ and “ahs”, and one of our tourists, Vicki Lindsay, was so affected that

she burst into tears and had to be consoled. The Solar eclipse event was celebrated and toasted with a glass of
vino. General Consensus: the experience was well worth the effort travelling to Ceduna to observe,

Day 7 Thursday 5/12/02

Ceduna to Peterborough.

Day 8 Friday 6/12/02

Peterborough to Mildura (with lunch at Angove’s Winery).

Day 9 Saturday 7/12/02

Mildura to Leeton, Paddle steamboat trip on the Murray River on the ‘R V Rothbury’. A very pleasant trip on a
boat built in the 1880s. It was noted that riverside property is worth up to $600,000. We visited Gol Gol
Fisheries to buy yabbies for lunch.

That night Loui Pagano presided over a Presentation Dinner at Leeton RSL. The ‘teardrop award™ was presented
to Vicki Lindsay, the ‘popped cork’ award was awarded to Mark Russell, and a bottle of wine was presented to
assistant coach captain Richard Simm for courtesy and safe driving.

Richard Haley and Eddiec Samson each recited poems about five minutes in length. Eddy and Richard entertained
us on the coach with one poem each until Richard upset Eddie by reciting two poems when he had only prepared
one. Richard’s poems had an American flavour, while Eddie’s were mainly about Australian shearing sheds.
Day 10 Sunday 8/12/02

Homewood bound. (Lunch at Gundagai). On the run to Sydney 50 km away we saw thick smoke surrounding the

metropolitan area. Farewells were said as we reached home. The outstanding eclipse trip was enjoyed by all.
Thanks to Loui Pagano for his tireless organisational detail on this trip.

On to Turkey!

Almost immediately, in actual fact, even before, the eclipse, talk was about when the next total Solar eclipse will
be, Will we be able to organize another successful tour?

The next eclipse was 23 November 2003, but entirely within Antarctica. Not really a good candidate. Too hard to
get coaches and motel rooms down there!

The next Australian eclipse is in Cairns, 13 November 2012, Weather prospects not good. and probably a bit too
far into the future, especially for some of our more senior members, who were worried that they may be too old
and frail, or maybe even no longer here, in 10 years time. Indced. we have unfortunately lost one of our 2002
tourists, Sutherland life member Bill Witton passing away in February 2004. Bill was President of the Society
when Sutherland hosted NACAA in 1998 he officially opened the conference.

The next eclipse after 2003 is 29 March 2006 passing through Africa, Western Egypt and Turkey. It has been
decided to visit Turkey and Loui has already been able to organize the following itinerary:



Solar Eclipse Tour 2006 — Turkey

Following the success of the 2002 coach trip to Ceduna, South Australia, to
view the Total Solar Eclipse, the Sutherland Astronomical Society is
organising a cost effective similar trip to Turkey in March 2006 to view this
exciting phenomenon. The Totality phase of the eclipse will be longer
around 3 minutes in duration.

This is a 15 day (14 night) tour, departing from Istanbul, taking in the
historical places of Turkey with the highlight of viewing the Total Solar
Eclipse.

* Photo courtesy of the Turkey Holiday Guide

The tour cost is approximately US $1050 (land content only). Single room supplement is $US 140. A final
estimate will be provided closer to the departure date. Please note that this charter is a non-profit venture
organised solely for the benefit of any interested parties.

Cost includes:
e 3 or 4 star Hotel Accommodation;
s English Speaking Professional Tour Guide;
= Transportation by Air-Conditioned 45 seater coach;
s Meals - (B)reakfast, L{unch) or D(inner) as specified in ltinerary;
s Sightseeing as specified in itinerary and Entrance fees to sights; and
» Tips to Hotels.

The proposed itinerary of the coach trip is as follows (subject to change):

DAY 1 (Tuesday March 21) ISTANBUL
Arrive Istanbul, welcome and assist by our English Speaking Tour Guide and transfer to Hotel
DAY 2 (Wednesday March 22) ISTANBUL

Today we have a full day tour of Istanbul with visit to the Hippodrome where chariot races used to take place,
Blue Mosque famous for its delicate blue tiles and unique minarets, St. Sophia Museum, which boasts beautiful
Byzantine mosaics, Tokapi Palace where the Ottoman Empire was governed for four centuries [B, L].

DAY 3 (Thursday March 23) ISTANBUL to CANAKKALE

After breakfast, drive to Gallipoli Peninsula, scene of fierce fighting in World War [ where we visit Anzac Cove
and Lone Pine Cemetery before crossing Dardanelle Strait by ferry to Canakkale [B, D].

DAY 4 (Friday March 24) CANAKKALE to ASSOS

Today drive to Homer’s Troy. Visit the ruins of nine cities built on top of each other and continue to Assos, an
ancient settlement dating back to the 8th Century B.C. and is beautifully located off the coast of the Aegean [B,
D].

DAY 5 (Saturday March 25) ASSOS to IZMIR

This morning travel to Pergamon, once great centre of Culture. Visit the Acropolis and the Asclepion, an ancient

medical centre located at the foot of Pergamon, specializing in the treatment of barcfoot walking and music
therapy. Afterwards, continue to the Aegean port of lzmir [B, D].

DAY 6 (Sunday March 26) IZMIR to KUSADASI

Drive to Ephesus, an archaeological site, where we visit the Arcadian Way and the fagade of the Library of
Celsius and see the Ampitheatre, which is still used for concerts. We also visit the place where the Virgin Mary
supposedly spent her later days and the Archacological Museum at Selcuk, where many of the excavated
artefacts of Ephesus are displayed [B, D].



DAY 7 (Monday March 27) KUSADASI to PUMUKKALE

Visit the Temple of Aphrodite and the Museum at amazing Aphrodisias before continuing to Roman Hierapolis,
where we visit the ruins en route to Pumukkale, Pumukkale means ‘Cotton Castle’ an apt description of the
fantastic white limestone terraces [B, L. D].

DAY 8 (Tuesday March 28) PUMUKKALE to ANTALYA

After breakfast, drive to Antayla and view the extensive ruins of the Hellenistic/ Roman city of Perge including
the Great Theatre, the Stadium and the gate powers leading into a street where chariot ruts can be seen. Then to
Aspendos to visit the best prescrved Roman Theatre anywhere in the world. Afternoon free. Overnight at
Antayla [B. D].

DAY 9 (Wednesday March 29) ANTALYA

Free day to view the Solar Eclipse [B, D].

DAY 10 (Thursday March 30) ANTALYA to CAPPADOCIA

Drive to Konya which was home of the Whirling Dervish Sect. Visit the Mevlana Museum with its beautiful
fluted turquoise Dome, scc the Karatay Medrese and the Ince Minareli Medrese. Afterwards, drive to
Cappadocia, with a stop enroute to visit the 13th Century Caravanserai of Sultanhani, which is authentically kept
[B, D].

DAY 11 (Friday March 31) CAPPADOCIA

Full day excursion to Goreme. In this unique region of volcanic landscapes and rock-carved churches, visit the
Underground city of Kaymakli, the tall conical cone of Uchisar, the Open Air Museum of Goreme and the Zelve
Valleys [B, D].

DAY 12 (Saturday April 1) CAPPADOCIA to ANKARA

Depart for Turkey’s capital Ankara and visit the Mausoleum of Ataturk, founder of the Turkish Republic and the
Museum of Anatolian Civilizations where thousands of artefacts dating from prehistoric areas are displayed here,
the Hitite Empire, Phrygian and Urartu Civilizations. Overnight at Ankara [B, D].

DAY 13 (Sunday April 2) ANKARA to BURSA

Visit Gordion where Alexander cut the famous Gordion Knot. Then continue to Bursa, a beautiful city and the
first Ottoman Capital. Free time in Bursa — perhaps experience the famous Turkish Baths? [B, D].

DAY 14 (Monday April 3) BURSA to ISTANBUL

Visit the ruins of St. Sophia at Iznik where Christian history was formed during two ccumenical meetings and
the Green Mosque and Mausoleum dating back to the 14th Century built in the reign of the Sultan Mchmet.
Continue to Istanbul by ferry and coach [B].

DAY 15 (Tuesday April 4) ISTANBUL - HOME

After breakfast you will be transferred to the airport [B].
Conclusion

Secing rare and beautiful astronomical cvents is great fun, probably one of the main things that got us all
interested in the first place. If we can sce these events as part of a friendly astronomical society, all the better!
Organising such cvents takes up immense resources and time, which many of the participants never see and
never really appreciate. As a testimony to Loui, many of the people who went to Ceduna in 2002 are lining up
for Turkey in 2006. Hurry, places are limited!
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The Star of Bethlehem
Fact, Fiction, Myth or Miracle

Ray Johnston
The Great Barrier Reef Observatory, Hamilton Island

Abstract:

The Star of Bethlehem is one of the most powerful and enigmatic symbols of Christianity. The possible origin of
the Star has baffled astronomers, historians. and theologians for the past 2000 years. Was it a miracle, or an
addition to the Bible to give importance to the birth of Christ, or maybe an actual astronomical event?

The works of many authors have been examined with the emphasis on the search for an astronomical event.
Comets, planets, novae, and conjunctions are investigated, and a modern theory is pursued in some depth.

Assumptions:
This paper is based on two assumptions that may encroach on an individual’s personal beliefs. The assumptions
are:

1. That God exists.

2. The Bible is an accurate record of the events it describes,

CAUTION: This paper contains references to Astrology

THE STAR OF BETHLEHEM:

Two thousand years ago, according to the Bible, a star rose low in the east, and stopped high over Bethlehem.
The Star of Bethlehem remains a subject of perennial fascination — Was it a miracle? Did it exist, or was it an
addition to the Bible to fulfil the Old Testament prophecy of the birth of a Messiah, or give credibility to his
birth? If it existed, are we able to determine what it may have been? If we turn back the skies to the time of the
birth of Christ (and here again is more fertile ground for discussion and argument) are we able to find an event
that could explain the Star?

We will examine the current literature and thinking, in an endeavour to solve this fascinating mystery.
So, what started all this?

We must first turn to the Old Testament and the prophecy of the seer Balaam where he states In Numbers 24:17
(extract) * a star shall come forth out of Jacob and a sceptre shall rise out of Israel “

In the New Testament, Matthew is the only Gospel that mentions the Star, but there is a record in the Apophryca
- the holy writings of other apostles and persons of the time, but which were not included in the New Testament.

In Matthew we find the familiar passages in 2:2 (extract) “ For we have seen his star at its rising” and later in
2:11 (extract) * ahead of them went the star that they had seen at its rising until it stopped over the place
where the child was

And in the Apophryca, we find in the Protoevangelium of the Apostle James at 21: 1, “ We saw how an
indescribably great star shining among the stars dimmed them that they no longer shone, and we knew a King
was born in Israel”. This scems to be a somewhat exaggerated description compared with Matthew, and the
records of the time fail to reveal any blazing celestial object, but it still relates to a star.

So, those few lines have presented us with one of the great cnigmas of all time, and they are possibly the most
analysed — or over analysed — couple of sentences in history.

Let’s look at the possibilities for the Star.

* It was a miracle --- If that was the case, then it is outside the realm of science and this paper.
* Was it something placed in the Bible to fulfil a prophecy and/or enhance the birth of Christ?
* Could the Star have been an actual astronomical event?

For it to have been such an actual event, it would have to comply with a number of parameters.
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It would have had to occur around the time of the Nativity.

Most scholars and theologians now agree that Christ was born somewhere around 5 — 4 BC. That fits in rather
well with the biblical record of his Crucifixion, at the suggested age of 33, and the Biblical reference of * the sky
darkened at midday”, for there was a total eclipse of the Sun over Jerusalem at 11.15 am on the 24" of
November 29AD. So we have an approximate time frame for the appearance of the Star,

It would have to have been a singular, special or spectacular event

The Magi had been watching the sky for hundreds of years and it must have been of sufficient importance to get
them to suddenly head off towards Jerusalem Spectacular -- apart from James, in the Protoevangelium -- there is
no record of a celestial beacon so beloved of the Christmas card industry. Had there been such a vivid event, you
would expect more definite records of it. It is reasonable to suggest that the Star may only have had importance
to the Magi, and only detectable by experienced sky watchers.

It must have been a rare event: As with the previous requirement, it must have been of sufficient importance
for the Magi to travel at that particular time.

It must have appeared in the east:

Earlier bible translations describe the Magi as seeing the Star “in the east”. Later translations put it as “ at ifs
rising”'. Most objects rise in what can be generally described as the east, if you take a slice of sky from NE to
SE.

It must have persisted for some time:
That would seem to rule out many short lived objects, as it is now generally believed that the Magi travelled
from Persia, a journcy that could have taken several months.

Who were the Magi?

There is no record of the number, the commonly held belief that there were three, most likely stems from the
number of gifts they bore — one gift to each Magus — (from the Greek meaning magic). Nowhere does it state
that they rode camels. This is most probably another romantic interpretation, which has been seized upon by the
Christmas card industry. History suggests that the Magi were important people within the royal courts of the
time, and would have travelled with much pomp and circumstance, and such persons would have been mounted
on horseback.

The Magi were most probably Jewish astrologers, descendants of slaves captured in the 539BC sack of Babylon,
and would have been aware of the Messianic prophecies. It was common for the rulers of the time to employ
such people to interpret dreams and portents, They watched the skies, and gave instruction in such things as the
timing of crop planting etc, as agriculture was of extreme importance to survival. It was this sky watching which
would have given them considerable knowledge of celestial movement, but it was the interpretation of the
movement that was of more importance than the actual science -- astrology took precedence over astronomy.
They would have been aware of the prophecies and would have been watching the skies over the centuries for a
sign of the impending birth of the Messiah. With their knowledge of the skies, it must have been something quite
important to get them to journcy so far.

So what could the Star have been?

A comet? Not likely, as comets were viewed more as a portent of doom. There are records of comets, which
would fit into the time frame, but can probably be ruled out because of their association with some impending
disaster, rather than a joyous event. Halley’s Comet is often suggested, but it appeared around 11 BC, far too
carly to be a contender. It probably came into fashion following the painting of a fresco by Giotto in 1302/3
showing a comet hovering over the stable. Giotto was no doubt influenced by the appearance of a bright comet
in 1301, which on count-back, was indeed the comet later named Halley. It is interesting to note that the probe
sent to intercept Comet Halley in 1984 was named Giotto

Meteors really don’t fit the bill. The description is of a star, not many stars. Meteors are short lived and would
be difficult to follow. There was, however, the Cyrilid meteor shower in 1913 observed from northern America,
which consisted of streams of meteors all travelling in the same direction in the same part of the sky, like a
bright celestial arrow. It hasn’t been seen since. Had that it occurred in 4BC, it would have stirred up the Magi.
Meteors are extremely remote and unlikely candidates.
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A Planet. The Magi were experienced sky watchers and would have been familiar with the movement of the five
major naked eye planets. A planet, by itself, should not have raised the interest of the Magi, as planets move in a
very predictable manner, including their retrograde motion. The Magi would have been aware of this, given their
centuries of sky observing. Venus is also mentioned as another likely object, but its movements would have been
more than familiar to any skywatcher, and by itself doesn’t seem likely.

Mars was the regarded as the God of War and not a good portent to be associated with a birth and seems be ruled
out as a single planet, as docs Saturn.

Nova or Supernova. There are records of novae around the suggested time of the Nativity, but novae would
have been familiar to the Magi, as they occur regularly. With centuries of sky watching under their belt, a single
nova or supernova may have interested them, but would seem unlikely to cause them to go racing across the
desert.

Planetary conjunctions. Here we come to an absolute logjam of possibilities. Every author has his/her pet
hobbyhorse, and it is interesting to follow the reasoning in rejecting every theory except his/her own, which is
invariably prefaced with “What actually happened”. There were a whole series of conjunctions in the period 7
BC to 3 BC which would have sent any half decent astrologer to his charts. Almost every conjunction has
someone claiming that it was the Star. We end up with a whole spread of dates for the Nativity ranging from 3
BC right through to 5 AD.

We will look at some of these conjunctions a little later, but it is interesting what you uncover reading through
the material. Some prove beyond a shadow of doubt that Christ was definitely born on 25™ December 1 AD,
though it is now common knowledge that the Christian Church adopted this date around 300 AD as the date of
the Nativity. It adapted the festival of Sol Invictus — the celebration of the Invincible Sun marking the winter
solstice and the return of the Sun to the northern hemisphere.

A combination of two or more of the previous possibilities. Here we find possibly the most likely explanation
for the Star. A number of signs in the sky alerted the Magi, and was followed by a singular event that was the
sign that the Messiah had been born. Again, loads of possibilitics have been put forward, and it is impossible to
cover cach of them here.

But, we take a quantum leap, and follow the recent proposition of Dr Mark Kidger, a research astronomer at the
Instituto di Astrofisica de Canarias in Tenerife, Canary Islands. He specialises in the astrophysics of quasars and
comets, is a regular contributor to many astronomical magazines, and a broadcaster on Spanish and British
television.

So what does Kidger propose?
We go back to the parameters required for the Star.

Kidger states that the majority of theories fail on one or other of the following points:

o Ifthe Star was a comet, why that one, and not one of the tens or hundreds of comets that the Magi and
their forefathers would have seen?

*  If the Star was a conjunction, why one in particular over the hundreds or thousands that would have
occurred over the time of the Magi's watch?

»  Ifthe star was a nova, why one in particular, when bright novae occur every 20 or so years?

His conclusion is that none of the above events on its own could have been the Star,

This leaves the alternative that it was a combination of events.

The Magi were astrologers, so what would they have been looking for? The obvious answer is that they wanted
to see a series of signs or portents that would warn them of the imminence of an important event. The signs
would tell them what kind of an event it would be, and one particular sign would trigger them into action.

Kidger asks us to consider the following events.
*  The 7 BC triple conjunction of Jupiter and Saturn
*  The 6 BC planetary massing of Mars Jupiter and Saturn in Pisces.
o The 6 BC occultation of Jupiter in Aries
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These were great astrological portents, all occurring in constellations relating to the Jews, and all involved the
King of planets. These events are rare, though not extraordinary when taken individually, but the rapid
succession in which they followed each other certainly caught the Magi’s attention. The astrological beliefs of
the time would have alerted the Magi to what event to expect, and where to expect it. There only remained the
final portent to tell them when to start their journey.

Here, Kidger goes way out on a limb and makes the pronouncement that the 5 BC nova in Aquila was the Star,
Its location was such that it would have been scen low in the east in the predawn sky, and its period of visibility
(long enough for the Magi to complete their travels) would suggest that it was a reasonably bright nova at
maximum. It follows that if the Star was scen in the cast at dawn, then as the Magi travelled to Jerusalem, the
Star would be progressively higher in the sky cach night. If they took two to three months for their journey, then
the Star would be exactly where it should have been when they reached their destination — directly south of
Jerusalem, and over Bethlehem.

A neat explanation, but Kidger goes further. He believes that he can identify the Star today. By tracking back
through the Chinese and Korean records, he comes to the conclusion that there is a recurrent nova star almost
exactly where the ancient records put the 5 BC nova. That star is DO Aquilae, It had a recorded outburst in 1925,
and Kidger suggests that it could have had a significant outburst in 5 BC, He admits that it is a very long shot,
but it could fit, and it is probably just as credible as many of the other theories.

So, was it the Star of Bethlehem? Who really knows? Whatever the Star of Bethlehem was, it has had more
impact on humankind than any star before or since. And no matter what transpires, we will still celebrate
Christmas on 25" December, and we’ll still sing, “ We Three Kings of Orient are”.

References:

The Holy Bible New International Version

Bidelman, Dr William The Bimillenary of Christ's Birth 1991
Carroll, Susan § The Star of Bethlehem 2000
Chester, Craig The Star of Bethlehem 1993
Christian Answer Network What was the Star? 2002
Clarke, Arthur C The Cosmic Search 2002
Collins, Kenneth The Star of Bethlehem 1993
Dietrich, Bill Star of Wonder 1996
Hopkins, John H We Three Kings — Words and Music 1837
Kidger, Dr Mark The Star of Bethlehem 1999
Melvor, Robert § Star of the Messiah 1998
Maealnar, Michael R Revealing the Star of Bethlehem 2000
Mosley, John The Christmas Star 1981
Rao, Joe The Star of Bethlehem 1995
Robinson, B.A. The Christmas Star 1999
Rozell, Ned Searching for the Star 1996
Stasiuk, Gary The Star of Bethlehem 1995
Strobel, Nick The Star of Bethlehem 1995



















































































































































































































































