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NEWSLETTER APRIL 2009
The next meeting of the Pretoria Centre will take place at Christian Brothers
College, Mount Edmund, Pretoria Road, Silverton, Pretoria.
Date and time
Chairperson
Beginner’s Corner
What’s Up in the Sky?

Wednesday 22 April at 19h15
Fred Oosthuizen
“Calendars” by Johan Smit
Tony Viljoen

++++++++++ LEG BREAK - Library open +++++++++++++
MAIN TALK
TOPIC: From Quarks to theCosmos: Exploring the Universe with
the Large Hadron Collider
PRESENTER: Claire Lee
The meeting will be followed by tea/coffee and biscuits as usual.
The next observing evening will be held on Friday 17 April at the Pretoria Centre
Observatory, which is also situated at CBC. Arrive anytime from 18h30 onwards.
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Last month’s meeting – by Pat Kühn
The meeting of 25 March was well attended by approximately 50 people, including several visitors.
Beginner’s Corner was presented by Gareth Gregory on the subject of Neutron Stars. Gareth explained that on the explosion of a supernova, the core collapses to a small size (in astronomical
terms). Protons and electrons combine to form a degenerate neutron gas. For the core to support
itself in a white dwarf state the Chandrasekhar limit (mass of the star) must be no greater than 1.3
solar masses. For a mass between 1.4 & approx 3 solar masses, the process of collapse can
find stability in the form of a Neutron star. For larger masses the formation of a black hole is the
likely outcome. Some characteristics of neutron stars include:
- Size of a Neutron star is approximately 10km in radius.
- It can spin up to 1000 times per second (conservation of angular momentum on contraction).
- High temperature maintained over an extended period due to the relatively small surface area.
- Powerful magnetic field, a trillion times greater than the field on earth.
A study of the Crab Nebula in 1967 was key to the understanding of Pulsars (rapidly pulsing radio
sources) as spinning Neutron stars that emit beams of radiation from their magnetic poles. These
pulses can be detected as the beams sweep over earth.
What’s Up was presented by Percy Jacobs and included interesting groupings of planets with the
moon during April, as well as pointers on the best meteor showers to observe. The Virgo cluster of
galaxies some 55 million L.Y. away was pointed out and members were reminded to participate in
the “Global Star Count” which ends on 28 March.
The topic of the main talk was “How the solar wind affects the power grid” presented by Dr. Jacko
Koen., Jacko obtained a PhD in this field while employed at ESKOM and subsequently investigated
the role of geomagnetically induced currents (GIC’s) in the failure rate of large power transformers,
while employed at Powertech Transformers. Jacko’s presentation began by covering the relevant
aspects of solar activity and solar cycles (we are now in the 24th recorded 11 year cycle). Using colourful slides and video clips, he illustrated the range of solar phenomenae including Prominences,
Filaments and Plages. He reminded the audience of the enormity of these events, both in the size
and the rate at which energy is ejected from the sun, resulting in solar winds which stream toward
earth, covering the distance in a few days. These solar winds can severely distort the earth’s magnetic field giving rise to what we know as geomagnetic storms which also manifest as the beautiful
aurora. Such storms vary in frequency, intensity, and duration according to the level of prevailing
solar activity and are classified in various ways, one being the NOAA “space weather scale”. It was
interesting to note the relatively high number of storms that can occur in a single 11 year cycle.
Depending on their severity, these can be disruptive to physical and biological systems, including
astronauts (radiation hazard), satellites (position monitoring and control), telecommunication systems (partial or total disruption), pipelines (failure of the cathodic protection), power systems and
electricity networks, the latter two being the focus of Jacko’s work. Considering the effects of GIC’s
on large power transformers we learned that substations comprising the electricity grid are normally solidly earthed for safety and other reasons. GIC’s are induced in the earth by magnetic
fields arising from geomagnetic events. These cause slowly varying differences between substation earth potentials giving rise to quasi-dc magnetizing currents. Transformer cores are designed
for alternating current operation and cannot tolerate dc magnetization, which causes magnetic
saturation, resulting in severe harmonic distortion, a drop in efficiency, hot-spots and probable
transformer failure.
Such failures can be disastrous for electricity networks as in Canada during an extreme geomagnetic event in 1989, when blackouts affected 9 million customers for up to16 hours. Mitigating
measures taken to lessen such impacts include early warning of imminent events via satellite, followed by real-time data from the Hermanus Magnetic Observatory for the duration of the event.
This information helps Eskom National Control for example to partition the network to limit the geographic extent of blackouts. Other measures include designing large power transformers so as to
prevent permanent damage i.e. the transformer may malfunction during a GIC event, but will recover afterwards.
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Last month’s Observing Evening - by Michael Poll and Johan Smit
A not-promising day finished fairly clear – early evening cloud dispersed, leaving the sky almost
cloud free, so about 20 people were able to have some reasonable viewing. This was the first
observing evening of the year that the Southern Cross was high enough, but the Diamond Cross
and the False Cross were well up.
Early on Michael found a couple of nebulous objects in Centaurus, between Alpha Crucis and
Theta Carinae, that were new to him. They were easily visible in binoculars, and a look at a star
map (Wayne’s publication!) identified them as NGC 3766 and IC 2944. These clusters are near
the star Lambda Centauri.
A bit of post-observing-evening-homework established that NGC 3766 was discovered by Abbe
Lacaille on March 5, 1752 from South Africa. NGC 3766 is a very dense open cluster and is said
to shimmer like a pearl so it is known as, "The Pearl Cluster." It is described as having some red
nebulosity in the field, which is from the nearby emission nebula around Lambda Centauri.
IC 2944, also known as the “Running Chicken Nebula” or the Lambda Centauri Nebula, is an
open cluster (http://en.wikipedia.org/wiki/Open_cluster) with an associated emission nebula.
(http://en.wikipedia.org/wiki/Emission_nebula)
The emission nebula was not seen on this evening, but will be searched for next time the observer gets to a dark sky! It features Bok globules (http://en.wikipedia.org/wiki/Bok_globule)
and is most likely a site of active star formation. The Hubble Space Telescope (http://
en.wikipedia.org/wiki/Hubble_Space_Telescope) image on the next page is a close up of Bok
Globules which were discovered in IC 2944 by the South African astronomer A. David Thackeray
(http://en.wikipedia.org/wiki/A._David_Thackeray) in 1950. These globules are now known as
Thackeray's Globules. (http://en.wikipedia.org/wiki/Thackeray%27s_Globules)
A number of other open clusters were found and shown to visitors, including M44 (the Beehive
Cluster), so called because it is said to resemble an old fashioned (round) beehive; IC 2602, surrounding and including Theta Carinae, and which is also known as the Southern Pleiades; and
the Jewel Box (NGC 4755), near Beta Crucis.
Castor, (the Alpha star of Gemini, but not the brightest star in the constellation) now shows a
tight bright white pair - Castor A and Castor B. This binary has only opened up in the last few
years, having been too close to separate in small telescopes for some decades. Norton’s Star
Atlas for 1966 (15th Edition) describes Castor as “A very fine object”, but in a footnote it states “A
very fine double and binary star……..The component stars were at their widest apart in about
1880; they are now closing and will do so for some years”. Norton’s for 1973 (16th Edition) states
that the pair is “…..closing; not now easy with small apertures”. A and B have a period of 467
years (the period depends a lot on which book you read!). They are currently 4.5 arc seconds
apart, and the gap will widen to a maximum of 7.3 arc seconds in 2085.
Another new object was the third component of Castor – Castor C. Castor C is a little to the
south (73 arc seconds) of A and B, and the colour is described by Sue French as pale orange, or
“carrotty”, and [Michael] could not avoid using the latter word when the star was located. (See
Sky and Telescope, March 2008, p 74). The period of C around A & B is estimated at 14 000
years. Note that each of Castor A, B and C is a spectroscopic binary, so Castor is a system of
six stars.
During the evening two or three of us did the Globe at Night star count. The limiting magnitude
was 4, although there were some glimpses of stars on the magnitude 5 chart.
The centre 12-inch had been started up for the first time in many months. The first obvious target
was Saturn and everyone had a good look at it when they arrived. The standard practice was
that the people would park close to the dome, see the door open, peek in, and then spend time
admiring the telescope and Saturn. After that they migrated to the sports field where they were
entertained by the people there. Many returned for a second/third/fourth and more views, so
Johan was never alone in the dome. During this time a family arrived with a newly purchased
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telescope that Johan helped set up, and he introduced them to some favourite objects: M42, the
Jewel Box, NGC 3532, NGC 3372 (both nice clusters with nebulosity in the Eta Carina area) and
his special treat for the ladies : NGC 2547 (the heart shaped
cluster close to Gamma Velorum). Also introduced were
some double stars, namely Alpha Centauri, Alpha Crucis and
Castor. The final favourite object was, of course, Saturn.
After this whirlwind tour and some instructions they spent
some time finding the same objects while familiarising themselves with their new telescope.
Eventually clouds and dew had forced those on the playing
field to call a halt. However, the Centre 12 inch was still on
the Jewel Box, and everyone had a chance to admire it. At
175 times magnification, it filled the field of view and was a
marvellous sight - look out for a similar view of Omega Centauri at the April observing evening. Omega gives new
meaning the words “stunning” and “unforgettable”.

Tswaing excursion: 14 March 2009 - by Danie Barnardo
On Saturday morning, 14 March 2009, about 25 members and friends gathered at the Petroport,
just after the first tollgate on the N1 north. We departed for Tswaing at 08:00.
The first stop was next to the Rooiwal road, where Danie Barnardo explained the geology of the
world-famous Bushveld Complex and the Transvaal Supergroup. The group then proceeded to
Tswaing and after a short introduction, followed the hiking trail into the crater. The Crater lake
proved to be extremely full, a result of all the recent rain. Frequent stops were made along the
trail and explanations of interesting sights were given. After an exhausting, but satisfying hike,
the group had lunch at the picnic site. Altogether a very interesting and enjoyable outing.
After lunch Michael and Danie met with the Manageress of Tswaing, Julia Barnes, to discuss the
possible establishment of a small observatory at Tswaing. Subsequently, at the Committee
meeting of 6 April, the Committee members showed their interest gave consent for discussions
to formalise this possibility.

Group
photograph of the
part icip ants
next to the crater lake. Those
that know the
site, will notice
that the walkway leading to
the
borehole
site and tap is
under water!
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The Three Leaps of the Gazelle - by Michael Poll
The constellation of Ursa Major is best known for its seven star asterism, which is known as the
Plough in the UK and the Big Dipper in the USA. The asterism is also called Charles’ Wain –
“wain” meaning wagon. In much of Europe it is known by various variations of the word “wagon”.
Nevertheless, whatever the name, when observed from the latitude of Pretoria (26° south), the
Plough looks like an upside down saucepan, and it is visible low on the northern horizon on April
evenings. Note that Alpha and Beta, the two stars furthest from the “handle” of the saucepan,
are the original Pointers. They point to Polaris, the Pole Star, which is 26° below the horizon as
seen from Pretoria. Ours is about the southernmost latitude that all seven stars can be seen.
From Cape Town (34° south), only the last two stars in the handle are visible, and even then,
they might be too low down to be noticed.
Ursa Major is the third largest in area of all the 88 constellations. (Hydra and Virgo are first and
second). Most of the rest of the stars in the constellation the lie to the south of the Plough, so
when viewed from our southern location, they lie above the Plough, and are therefore above it,
higher in the sky. Thus, most of Ursa Major can be seen from Pretoria. The constellation gets
higher in the sky if one travels north. The stars in the southern part of the constellation are not
the brightest, but there are three distinctive 3rd magnitude pairs that are the subject of this essay.
In the (somewhat contrived) depictions of the “Great Bear”, only three of the bear’s feet are
seen, but each of these paws is marked by a distinctive naked eye pair of stars.
The stars of the first pair are called Alula Borealis and Alula Australis and are to the east (right)
as viewed from our latitude. The middle pair consists of Tania Borealis and Tania Australis, they
lie below the Sickle of Leo. The stars of the westernmost (left) pair are Talitha Borealis and
Talitha Australis. The three pairs are approximately 15° apart, (a bit less than a hand span held
at arms length), while the components of each pair are separated by about 1.5°. Add to this the
fact that their average magnitude is 3.5, this strung-out asterism is fairly conspicuous once it has
been spotted. The details of the stars are given in the table.
The star Megrez is included in the table for comparison – it is the faintest star of the seven in the
Plough, (it is the one where the handle joins the bowl), so some of the stars under discussion are
brighter than Megrez, and are among the brightest stars outside the Plough.

Proper Name

Bayer Letter

Magnitude

Alula Borealis

n (Nu)

3.5

Alula Australis

x (Xi)

3.8

Tania Borealis

l (Lambda)

3.4

Tania Australis

m (Mu)

3.1

Thalitha

i (Iota)

3.1

(no name)

k (Kappa)

3.6

(no name)

y (Phi)

3.0

(no name)

q (Theta)

3.2

Megrez

δ (Delta)

3.3

(Continued on next page.)
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To the mediaeval Arabs these three pairs of stars were the “Three Leaps of the Gazelle” referring to an indigenous tradition dating back to about AD 500, in which a leaping gazelle leaves
tracks in the sky as it escapes from a lion and a bear. (Figure 1 – upside down as seen from Pretoria). The relatively dark area between Ursa Major and Leo is known as The Pond. It is said that
the gazelle was drinking from the edge of the pond, when it suddenly noticed the lion and the
bear, and quickly bounded across the shallow pond to escape them, leaving three sets of tracks
in the mud, (and in the sky!), the tracks being indicated by the three, evenly spaced, pairs of
stars. (Figure 2)
The names given to these star pairs are a reminder of the Arabians’ Gazelle. In A Short Guide
To Modern Star Names And Their Derivatives (1986) Paul Kunitzsch and Tim Smart stated that
the names are a contraction of Arabic phrases that mean “the first leap”, “the second leap” and
“the third leap”, and then “Borealis” and “Australis” are added distinguish the northern and southern members.
“Alula” is derived from the Arabic name meaning “the first leap”, (Kafzah al Ula). The pair of stars
here are Alula Borealis and Alula Australis - Nu (n) and Xi (x) respectively. Both of these hoof
prints are multiple stars. Nu is double, with a bright primary and much fainter secondary.
The components of Xi are more closely matched in brightness (the components are magnitude
4.3 and 4.8), but require more magnification to resolve. Sue French used 122x on a 4.1 inch refractor. (At Goodlands I could not separate them with a 150 cm reflector at 60x). Xi was the first
binary to have its orbit computed – by Felix Savary in 1827. Both stars are rather sun-like and at
lie at distance of 20 light years. At the beginning of 2008 the separation was 1.6”. This binary
was discovered by William Herschel in 1780 and he noted a “very extraordinary change in position angle” over a period of 22 years. The full period is 60 years.
The Gazelle’s second hoof print is marked by Lambda (l) and Mu (m) and the stars are known as
Tania Borealis and Tania Australis respectively. (Kafzah al Thaniyah – “the second leap”).
Lambda is white and Mu is orange – try them in binoculars.
The third leap of the gazelle is represented by the stars Iota (i) and Kappa (k). Iota alone bears
the relevant name – Talitha (in some references “Talita”) (Kafzah al Thalithah – the third leap).
Iota is often the only one called Talitha, with no name given to Kappa.
Notwithstanding the three pairs of a stars representing the three leaps, this writer notices two
distinct triangles which incorporate the second and third leaps. From the second leap, the triangle is completed by Phi (y) Ursae Majoris and from the third leap the triangle is completed by
Theta (q)Ursae Majoris.
As a post script, for some years starting in the 1960s Iota Ursae Majoris was labeled on the Sky
and Telescope and other star charts as “Dnoces” – the word is “second” spelled backwards and
is derived from the name of America’s first spacewalker, Edward White II. The name was a
spoof created by Virgil Grissom, who also coined star names for himself and Roger Chaffee. The
star that Grissom named for himself was Gamma Cassiopeiae – he called this star “Navi”, which
was his middle name spelled backwards. The star named for Chaffee was Gamma Velorum –
Grissom called it “Regor” (“Roger” spelt backwards). Sky and Telescope removed these names
when they introduced redesigned charts in January 1993. However, Gamma Velorum is still labeled as Regor in the ASSA “Sky Guide” (page 96 in the 2009 edition). Grissom, White and
Chaffee died in a fire on January 27th 1967 whilst doing an exercise and pre-launch test in the
Apollo 1 module.
References
Exploring the Great Bear.
Fred Schaaf. Sky & Telescope May 2008 p 48
Bear Toes.
Sue French. Sky & Telescope April 2008 p 73
Rambling Through the Skies. E C Krupp. Sky & Telescope October 1994 page 63

See also page 12 of this newsletter.
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Aanbieding vir die Voortrekkers
Op 20 Februarie vanjaar het Johan Smit, een
van ons komiteelede, ‘n aanbieding oor sterrekunde vir die Voortrekkers gedoen by die
Union Observatory in Gillstraat, Observatory,
Johannesburg.
Na die aanbieding het hulle kans gekry om
deur die 26 duim Innes refraktor te kyk.
Hierdie foto’s is by die geleentheid geneem.

KAROO STAR PARTY
The ASSA Pretoria Centre wants to hold the first National Star Party in South Africa during the
weekend of 25 to 27 April 2009 about 20 km north of Britstown in the Karoo, right next to the
N12 at the Kambro Padstal. The reason for this locality, apart from the fabulous Karoo skies, is
that it is almost exactly halfway between Gauteng and the Cape Town area, so we can all drive
the same distance to the site. All accommodation at Kambro has been booked. Alternatives include a Hotel in Britstown.
More information from:
• Wilma Strauss at Kambro Padstal. kambro@worldonline.co.za 083 305 6668 (c)
• Johan Smit JohanS@firsttech.co.za 072 806 2939 (c)
• Danie Barnardo daniebar@telkomsa.net 084 588 6668 (c)
• Our Centre’s website

Aandag alle lede
•
•
•
•

•

Ons finansiele jaar strek vanaf 1Julie van ‘n jaar tot 30 Junie van die volgende jaar en nie
vanaf 1 Januarie tot 31 Desember van ‘n jaar nie.
Die ledegeld is verhoog tot R130 per jaar.
Die verhoogde ledegeld is van toepassing vir die nuwe finansiele jaar 2009/2010 wat sal strek
vanaf 1 Julie 2009 tot 30 Junie 2010.
Ons tesourier en ledesekretaris, Rynhardt van Rooyen, se kontakbesonderhede is as volg:
Posadres: Posbus 576, Derdepoortpark, 0035.
E-pos adres: rynhardt.vanrooyen@gmail.com. (Dit is nou anders as wat dit was.)
Faksnommer: 011 219 0329. (Dit is nou anders as wat dit was.)
Telefoonnommers: 011 441 3458 (w), 083 654 1862 (s).
Intekenvorms, wat ingevul moet word deur beide bestaande en nuwe lede, sal (soos elke
jaar), betyds voor 1 Julie 2009 saam met die nuusbrief aan lede uitgestuur word.
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Web links to IYA2009:

astronomy 2009.org
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astronomy2009.org.za
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Half-Hot, Half-Cold Planets Have Supersonic Jet Streams
Jupter-like exoplanets—planets outside our
solar system—have supersonic jet streams
that transport heat from their sunny side to
their dark side, a new study says. These gas
giants orbit extremely close to nearby stars.
"Because these planets are so close to their
stars, we think they're tidally locked, with one
side permanently in starlight and the other
side permanently in darkness," said lead
study author Adam Showman, a planetary
scientist of the University of Arizona. "So, if
there were no winds, the dayside [the side of
a planet in sunlight] would be extremely hot,
and the nightside would be extremely cold."
But when the winds pick up, they bring
scorching heat—sometimes even on the cool
side—that's hotter than anything seen in our own solar system.
The exoplanets "are pretty crazy places. Expect supersonic winds and dayside temperatures hot
enough to melt lead and rocks," Showman said in a statement.
The gas giant HD 149026b (seen above in an artist's rendering) is the hottest exoplanet observed so far. Another Jupiter-like planet, HD189733b, has heat-carrying, supersonic jet streams
that reach speeds of 11 265 kilometers per hour, an October 2008 study suggests.
http://news.nationalgeographic.com/news/2008/10/081020-exoplanets.html

Black hole in Milky Way confirmed
A 16-year study by German astronomers has
confirmed that there is a giant black hole at the
centre of our galaxy. They tracked the movement of 28 stars circling the centre of the Milky
Way, using two telescopes in Chile. The black
hole is 27 000 light years from Earth and has a
mass of four million solar masses.
"Undoubtedly the most spectacular aspect of our
16-year study, is that it has delivered what is
now considered to be the best empirical evidence that super-massive black holes do really
exist," said Professor Reinhard Genzel, head of
the research team.
Black holes are objects whose gravity is so great
that nothing - including light - can escape them.
Such black holes are hypothesized to be at the
centers of many spiral and elliptical galaxies.
This image of the region around the super massive black hole at our Galaxy's center, a.k.a. Sagittarius A* or Sgr A*, was made from the longest X-ray exposure of that region to date by NASA's
Chandra X-Ray Observatory. Sgr A* is part of a larger astronomical feature at that location,
namely Sagittarius A.
http://news.bbc.co.uk/2/hi/science/nature/7774287.stm
http://en.wikipedia.org/wiki/Sagittarius_A*
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Phobos a pile of rubble
New observations of Mars'
moon Phobos show the object is more like a pile of rubble than a single solid body.
Phobos, the larger of Mars'
two moons (Deimos is the
other), is an enigmatic satellite: Scientists aren't sure how
it formed, or where its material came from.
New data from the European
Space Agency's Mars Express spacecraft currently in
orbit around the red planet
are helping to shed light on
the moon's origins.
On July 23, 2008, the High Resolution Stereo Camera on board the ESA’s Mars Express took
the highest-resolution full-disc image yet of the surface of the moon Phobos. It is shown here.
http://www.livescience.com/space/081016-mars-moon-rubble.html

JWST mirror
The Marshall Space Flight Center received 2 of the 18 hexagonal mirror segments for the JWST (James Webb Space
Telescope) mirror in December 2008 for
testing. The image shows one of the segments.
The JWST's mirror segments are made of
the element Beryllium. This will enable
them to withstand the rigours of space.
http://www.physorg.com/
news156077764.html
About the JWST: See the newsletter for
June 2007, page 6.

Ancient Meteorite Impact Crater Found In Britain
Evidence of the biggest meteorite ever to hit the British Isles has been found by scientists from
the University of Aberdeen and the University of Oxford. The scientists believe that a large meteorite hit northwest Scotland about 1.2 billion years ago near the Scottish town of Ullapool.
Previously it was thought that unusual rock formations in the area had been formed by volcanic
activity. But, the team report in the journal Geology that they found evidence buried in a layer of
rock which they now believe is the ejected material thrown out during the formation of a meteorite crater. Ejected material from the huge meteorite strike is scattered over an area about 50 kilometers across, roughly centered on the northern town of Ullapool.
http://www.spacedaily.com/reports/
Ancient_Meteorite_Impact_Crater_Found_In_Britain_999.html
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The 47 Ursae Majoris System
Two Jupiter-like planets orbit the star 47 Ursae Majoris. The sun-like star is approximately 46
light-years away from Earth in the northern constellation Ursa Major (the Big Bear). The planets
have nearly the same mass ratio as our own Jupiter and Saturn and travel in nearly circular orbits at distances far beyond the distance that Mars orbits our Sun. At one time theorists suspected that low mass, Earth-like planets might exist around 47 Ursae Majoris in its habitable
zone. More recent study casts doubt on such a possibility. This image is an artist’s depiction of a
scene from an imaginary satellite of the outermost planet with imaginary rings. Two other planets
are shown also: the other known planet and an imaginary pale blue dot close to the star — a water world similar to planet Earth. http://en.wikipedia.org/wiki/47_Ursae_Majoris
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