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NEWSLETTER JANUARY 2013
Next meeting
Venue: The auditorium behind the main building at Christian Brothers College (CBC),
Mount Edmund, Pretoria Road, Silverton, Pretoria.
Date and time: Wednesday 23 January at 19h15.
Programme:
• Beginner’s Corner: "The Foucault pendulum" by Pat Kühn
• What’s Up? by Danie Barnardo
• 10 minute break — library will be open
• Main talk: “Searching African skies” by Sarah Wild (Don’t miss it!) *
• Socializing over tea/coffee and biscuits.
The chairperson at the meeting will be Bosman Olivier.
* The talk will be about the SKA and radio astronomy.

Next observing evening
Friday 18 January at the Pretoria Centre Observatory, also situated at CBC. Turn left
immediately after entering the main gate and follow the road. Arrive from sunset on.
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Report of observing evening on 23 November 2012 - by Michael Poll
We are running out of ways to state the fact that the observing evening was cloudy.
Well, the November one was cloudy, thin cloud early on which got thicker, but at least the
moon was visible for a while. Twelve people came, of whom six were members and six were
welcome visitors.
The Moon was three days past first quarter, 9 ½ days old, and we did get a chance to
identify a few features. Apart from the Maria, features noted were the craters Plato in the
north, and Copernicus. Plato is at the northern “shore” of the Mare Imbrium. Not quite on a
line between these two lies Aristotle. Another notable crater seen was Bullialdus in the southern hemisphere of the Moon, in Mare Nubium.
Plato is 100 km in diameter, Copernicus 93 km, Aristotle 87 km and Bullialdus 61 km. This
latter crater was named after Ismael Boulliau (1605 – 1694), who was a French astronomer,
historian and theologian.
We did see a couple of stars peeping through – but only a couple! These were Rigel
and low in the east and Achernar high in the south. These stars are variously list as the 6th (or
7th) and 8th (or 9th ) brightest stars in the night sky respectively. We looked looked at Rigel in a
telescope, but that was the last we saw before thicker cloud drifted in from the north west and
that was that.
We had some interesting discussions meanwhile. Wessel Nel was there with “Pollux”,
his beautifylly crafted, recently completed, telescope. It was explained to the visitors how to
set about making such a telescope. Percy had a telescope on an imaginative equatorial
mounting made of plumbing piping. Percy also had a long discussion with visitors about astro
– photography. After all these pleasant chats, we left at 8.30 pm.
During the evening we were horrified to note that some tower lights have been erected
at the nearby N1-N4 interchange, which is just over-the-road from the CBC playing fields from
where we observe. One dreads to think about the extra illumination these lights will create,
but one can only hope that the light will be directed downwards, and will not spray out everywhere where it is not wanted.

Space for you: ESA's web portal has evolved
For 12 years the Portal has been Europe’s online window on the Universe, spreading the
word on ESA’s work exploring and making use of space on a daily basis. It has grown into an authoritative, indispensable channel for the news media and wider public to keep track of all
Europe’s many and varied space activities.
The new Portal aims to make communication even more direct and immediate, with the
latest top-level highlights made visible as soon as you visit the site, the design now optimized for
visitors using the latest mobile devices as well as standard computers.
This site goes on sharing the very latest information on European Space Agency activities,
but now with a streamlined design to highlight rich multimedia content like nothing on Earth. Put
the following link on your list of favourite web links: Welcome to your new ESA Web Portal.

First edition of "Noctuary" now available online for free
The following e-mail message was received from Auke Slotegraaf:
Fellow star-gazers,
For your reading pleasure: the first edition of "Noctuary" is now available as a free PDF
download at http://www.noctuary.org. If you like, please spread the word.
Best regards
Auke
www.psychohistorian.org
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Report of the monthly meeting on 28 November 2012 – by Pat Kühn
November saw the final monthly meeting for 2012, which was definitely a “bumper issue”,
with not one, but three talks on Astrophotography.
First off, Michael Poll presented “What’s Up” for the month of December. Solar eclipses
were included in the subject matter, as was comprehensive information on planetary activity.
Prominent constellations were highlighted, with two examples being Andromeda and Pegasus.
The lunar occultation of Jupiter predicted for 29 November was also discussed.
Johan Smit presented an astrophotography tutorial for beginners, with the accent on
practical issues. Starting with the simplest imaging system, comprising a camera on a tripod
(without tracking), Johan explained how to calculate the maximum possible exposure time without producing star trails, depending on the lens’ focal length the camera’s sensor dimensions.
This approach usually results in relatively short exposures thus requiring high ISO settings . Examples with various exposure values from 5 to 30s were shown and the concept of stacking
many short exposures in software (free), to enhance contrast and reduce noise was discussed. A
further example comprising 10 stacked exposures of 30s each illustrated these benefits. The use
of a camera together with a telescope for piggyback, afocal and prime focal techniques (usually
requiring a tracking mount) was described. Johan concluded with his favourite method of equatorial alignment, using the drift method.
The two main talks on Astro-photography were delivered by speakers in the UK, via the
internet. Doug Sharpe, member of the BLAS astronomy society spoke on aspects of tracking and guiding for astro-photography. Starting with equatorial mount basics, he moved on to
allowable drift limits (2asec/min), balancing to minimise strain on the gear system and using setting circles to locate targets. Doug also discussed the problem of periodic drive errors, usually
caused by the worm gear and crown wheel. His simple solution is to limit exposure times to
shorter than the error period (60-90s) and stack enough such exposures to obtain the desired total exposure. A more comprehensive solution is Periodic Error Compensation, or PEC. Doug concluded with Auto guiding techniques, including Tethered (laptop), vs. Standalone guiding systems. He discussed methods of providing secondary (off-axis) optical systems (telescopes) to
carry out the guiding function, finally highlighting the problem of differential flexing of the primary
and secondary optical systems.
The second main talk (also over the internet) was given by Paul Reed, fellow astronomer and colleague of Doug Sharpe. This was a comprehensive presentation of virtually every
type of astro-photography, together with many useful explanations, tips and techniques. Tripod
mounted non-tracked camera (wide angle lenses to take star-scapes), non-driven telescope using video clips of the moon and bright planets, driven telescope photography with DSLR or CCD
camera for deep-sky work were all dealt with in a relaxed and interesting style. Paul explained
that with patience and practice, anyone can take pleasing astro-photos. Some of his tips were:
Have a go with any available camera; Know your camera’s limitations; Plan your shoot and
choose targets appropriate to the type of setup; Set up carefully and take test shots; Take many
exposures and stack the best; Use image processing to extract best results (Free software is as
good as commercial – Deepsky Stacker, Iris and Registax are good examples).
Paul ended with a display of breathtaking images, mostly of his own work, but including one or
two by other skilled photographers.
Thanks were conveyed to both speakers as well as to Johan Smit for the internet arrangements. The meeting closed with good wishes to all for the holiday season, followed by the customary refreshments.

MNASSA
The December issue of MNASSA has just been published on http://www.mnassa.org.za/. The
Index for Vol.71 (2012) is included in this issue and has also been linked to the website. Please
note that due to limited internet connectivity, the 'print' and 'booklet' versions will only be uploaded later.
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Basics: determination of the masses of stars in a visual binary
by Pierre Lourens
In this article, the method to determine the masses of stars in a visual binary will be described. This will be for a visual binary with known distance and for which the plane of the orbit is
oriented perpendicular to the line of sight. Certain measurements of the orbits are made and
then, using this data, the masses of the two components are calculated. The orbit of each star
around the centre of mass (com) is an ellipse. (See the newsletter for September 2012, page 6.)
From the definition of the com follows:
m1 r1 = m 2 r 2
with m1 and m 2 the respective masses of stars 1 and 2, and r1 and r2 the respective distances of
stars 1 and 2 from the com at the same moment. From this follows that, at any moment
m1 / m 2 = r2 / r1 ………. (A)
By doing a mathematical analysis of the movement of m1 and m2 under their mutual gravity, the following equation is found:
m1 + m 2 = a3 / P3 ……… (B)
In (B), a is the average distance (in astronomical units) between m1 and m2 during one
orbital period. P is the orbital period (in sidereal years). m1 and m 2 are measured in solar
masses.
The following equation is a very good approximation:
=d/D
Here
is the angle (in radians) between the two stars, as seen from Earth, d is the
distance between them and D the distance of the binary from Earth. Then
d = D ..………… (C)
is measured at different times during the course of one orbital period and d calculated
each time by equation (C). The average of the values of d is the value of a in equation (B). The
orbital period P is also determined.
In order to determine the position of the com, the following procedure is followed. The positions of m1 and m 2 are plotted during the course of one orbital period. A line is drawn from the
position of m1 to that of m 2 at one time, and the same is done at other times. The crossing point
of the lines is the position of the com. (See the figure below.) The angle 1 beween m1 and the
com, and the angle 2 beween m 2 and the com, are measured at the same time. Equation (C) is
used in the forms r1 = 1 D and r 2 = 2 D. Dividing the latter equation by the former yields
r2 / r1 is then
calculated.
All the quantities on the right
hand sides of equations (A) and (B)
are then known.
The two unknowns
m1 and m 2 are
then
calculated
from the latter two
equations.

r2 / r1 =

2/

1

ORBIT OF m2

POSITION OF CENTRE OF MASS

ORBIT OF m1
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Radio Sonder Grense se “Sterre en Planete” radioprogram en Facebook
Die volgende e-pos boodskap is ontvang vanaf Hannes Pieterse:
As jy `n luisteraar van RSG se Sterre en Planete-radioprogram op `n Vrydagaand (20:00) is kan
jy gerus by die groep op Facebook aansluit. (Jy kan selfs aansluit as jy dit nie luister nie.)
Hier is die adres http://www.facebook.com/groups/sterreenplanete Klik op "Join Group" .
As jy nie op Facebook ingeteken is nie, is dit dalk nou die tyd!
Inligting oor die fb-groep
Sterre en Planete word tans op RSG uitgesaai op Vrydag-aande om 20:00-20:30. Luisteraars
kan hier addisionele inligting verkry oor aspekte wat op die program bespreek word, skakels na
webwerwe, interessante brokkies, sterrekunde-nuus, ensovoorts. - Willie Koorts.
Groete
Hannes Pieterse
Ns. Google "Radio" as jy wonder wat dit is
Bloemfontein Sterrekundevereniging

Occultation of Jupiter: November 29th 2012 — Report by Michael Poll
Johan Moolman comments that, for this occultation of Jupiter, the circumstances were less
than ideal. Jupiter was much lower and the atmosphere was misty. When the crunch came there
were thin “photon screens” in the form of high clouds in the picture. Johan wondered if the feature
where Jupiter made “moonfall” was the crater Olbers. He says that he was not able to see the
re-appearance, as it was behind his house. Kos Koronaios in Louis Trichardt observed the disappearance.
I also had the high wispy cloud now and then but it did not spoil the view. I watched the
whole event, disappearance and reappearance. Not strictly accurate timing (mostly to the nearest
minute with my wrist watch), but I got first contact at 3h 41, and it took 2 minutes 10 seconds for
the Moon to cover Jupiter.
Io and Europa were "trailing" Jupiter - Io disappeared at 3h 49 and Europa at 3h 53. Io and
Europa were easily seen (but names were identified after the event). Callisto was between Jupiter and the Moon, but I did not pick it up (I only found out where it was after the event - see the
screen shot from Stellarium). Ganymede was very close to Jupiter and I did not time its disappearance. Jupiter's reappearance started at 4h 49 and 4th (last) contact was at 4h 51, so I timed
Jupiter to be behind the moon for 1 hour and 6 minutes. The re-appearance was to the north of
Mare Crisium, perhaps at about 40 - 50 north latitude on the Moon
Looked at with low power, with the moon and Jupiter in wholly in the field, the moon
looked like a hot air balloon with Jupiter underneath like the "basket", but the image of the moon
and Jupiter illustrates how big Jupiter really is – the moon’s apparent diameter at the time was
37.5 times that of Jupiter, but Jupiter was just over 1500 times further away than the moon (4.07
AU for Jupiter compared with 403 969 km for the moon).
Like Johan M, I tried to identify the crater(s) where Jupiter made first contact with the
moon. I also figured that “moonfall” was near Olbers. If I draw a line from Kepler through Reiner
Gamma it gets to the limb of the moon more or less between Olbers and another feature called
Hedin. I have labelled some of the craters with some names, (E&OE!) but people may know
these already. While Jupiter was behind the moon, I looked at Venus and Saturn together in the
east.
From my location the moon set at 5h 05, so it set only about 15 minutes after 4th contact. It
was getting light by this time so I watched the sun come up - it was only 2 days away from the
earliest sunrise after all! Readers may also like to look at this website, courtesy of Auke
Slotegraaf:
http://www.psychohistorian.org/display_article.php?id=201211290953_moon-jupiter.content
See photographs of the occultation of Jupiter by the moon on 29 November 2012 on
the next page.
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The first four photographs below show, in chronological order from upper left to lower right, the
occultation of Jupiter by the moon on 29 November 2012. They were taken by Johan Moolman, a
member of the Pretoria Centre of the ASSA. See the report on the previous page.
At the bottom of the page is a simulation made by the planetarium program “Stellarium”. It shows
the positions of Jupiter and the four Galilean moons Io, Europa, Ganymede and Callisto at the
time of the occultation.
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Occultation of Jupiter: December 26 2012 — Report by Michael Poll
This third occultation of Jupiter was a marginal event in that the moon set at our longitude
before the actual occultation started. We saw the moon approaching Jupiter, but it was a case of
“so near yet so far”. Michael and Johan Moolman nevertheless looked at what there was to be
seen.
Johan writes:
Jupiter occultation – a “Trilogy”! – BUT number “3” was NOT a photo op…. - it was much
worse than the previous one – thick layer of atmosphere, and shot across the city… and my settings were “off” - trying to get a decent ISO and fast enough shutter speed with a less than stable
setup and not enough time to experiment. I had to get on the roof (2 stories – therefore no
Dobs…!) – with the chimney + bean bag doubling as my “tripod”- fortunately our complex security
didn’t come along with any silly questions about being on a roof at 03h00…!
Compare the “view” from my rooftop [in the attached montage] to the other photographs
from the 1st encounter [See Newsletter for November 2012] – both taken with the 85mm Televue
refractor. In the end it was merely a “documentation” with no visually pleasing pictures.
Michael writes:
I was surprised to see a clear sky after 25 mm of rain earlier in the evening. With the occultation due to start at 03h16 (according to IOTA), the moon set behind the mountain for me at
03h07. The attached sequence in the photomontage should be captioned "Going, going, nearly
gone". This sequence was taken with a point and shoot camera on a tripod.
Kos Koronaios (chairman of the Soutpansberg Astronomy Club) reports:
In Louis Trichardt there was much needed and welcome rain with around 35mm falling early in the morning of the 26th. Apart from the weather, Jupiter and the Moon were just under 2 degrees above the horizon at occultation, making any type of photography rather difficult.
The credit for the photomontage is to Auke Slotegraaf, who posted the images and added further
commentary at:
http://www.psychohistorian.org/display_article.php?id=201212271110_jupiter-moon.content
Additional note:
The series of occultations of Jupiter by the moon in 2012 and 2013 contains 10 events. The first
event was on June 17th 2012, [was] visible in northern Canada. The last two events occur on
January 22nd and February 18th 2013 and will be visible in South America and Australia resepectively.
Reference : Jean Meeus in J. Br. Astron. Assoc. 122, 1, 2012
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Feature of the month: X-ray flares from the centre of the Galaxy
NASA's Chandra X-ray Observatory has been observing X-ray flares about once a day
coming from the center of our Galaxy, where there is a super massive black hole known as Sagittarius A* (Sgr A* for short). The flares have also been seen in infrared data from ESO's Very
Large Telescope in Chile.
A new study provides a possible explanation for the mysterious flares. The suggestion is
that there is a cloud around Sgr A* containing hundreds of trillions of asteroids and comets, which
have been stripped from their parent stars. Occasionally one of these falls into the black hole,
causing the flares.
A team of astronomers have also predicted that the gas cloud G2, three times the mass of
Earth, is on track to become the black hole's next victim in about one year’s time. It will set off colossal celestial fireworks. Below is a false colour image of Sgr A*, made by the Chandra X-ray
Observatory. http://www.nasa.gov/mission_pages/chandra/multimedia/saga.html
http://phys.org/news/2012-10-hungry-black-hole-astronomers-poised.html

Cut-off date for contributions to newsletter - by Pierre Lourens
Members who want to send me contributions to the newsletter for a certain month:
please note that the cut-off date is the second Wednesday of that month. Send contributions to
me at pierre.lourens@telkomsa.net

A stunning NASA e-book titled “Earth as Art” (size: 10.7 Mb) can be
downloaded free from the website with link: http://1.usa.gov/TSIGYL
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Noteworthy items
Planets and moons of the solar system
•

Organics discovered on Mercury. New results from the MESSENGER spacecraft not only
confirm that Mercury has water ice inside shaded craters near the north pole, but that a thin
layer of very dark organic material seems to be covering a good part of the ice.
http://news.discovery.com/space/organics-found-on-mercury-121129.html#mkcpgn=emnws1

•

Deep inside Saturn’s stormy eye. See a new image of the permanent, enormous cyclone
that's swirling above Saturn's north pole.
http://news.discovery.com/space/big-pic-cassini-saturn-storm-121128.html#mkcpgn=emnws1
See also: http://dsc.discovery.com/news/2007/03/27/hexagon_spa.html?

•

Cassini. The Cassini spacecraft has been exploring the Saturn system since 2004. See a 2½
minute video clip. http://www.nasa.gov/multimedia/podcasting/cassini20121030.html

•

Zoom-able moon map. A zoom-able moon map with amazing detail. http://zoom.it/7Ze7#

Extragalactic astronomy
NASA's Great Observatories find candidate for most distant galaxy. Astronomers have
set a new record for the most distant galaxy seen in the Universe. It offers a peek back into a
time when the Universe was 3 percent of its present age of 13.7 billion years. It was observed
420 million years after the big bang, the theorized beginning of the universe. Its light has traveled 13.3 billion years to reach Earth.
http://www.nasa.gov/home/hqnews/2012/nov/HQ_12-397_Hubble_Farthest_Galaxy.html
• NASA'
s infrared observatory measures expansion of Universe. Astronomers using
NASA's Spitzer Space Telescope have announced one of the most precise measurements yet
of the Hubble constant: 74.3 kilometers / (second.Megaparsec).
http://www.nasa.gov/home/hqnews/2012/oct/HQ_12-343_Spitzer_Cepheid.html
•

•

NASA'S GALEX reveals the largest known spiral galaxy. The spectacular barred spiral
galaxy NGC 6872 has ranked among the biggest stellar systems for decades. Now a team of
astronomers has crowned it the largest known spiral galaxy.
http://www.nasa.gov/home/hqnews/2013/jan/HQ_13-014_Galex_Spiral_Galaxy.html

Orbital debris
•

ESA planning missions to take out space trash. More than half a century of space exploration has created a shroud of hazardous junk orbiting around Earth.
http://www.esa.int/SPECIALS/Technology/SEM6WWDRI7H_0.html

•

ESA deploys first orbital debris test radar in Spain.
http://www.esa.int/esaCP/SEM2J93S18H_index_0.html

Exoplanets
Free-floating orphan planet spotted. A Jupiter-class planet that orbits no star, but is freefloating in space has been directly observed. The discovery follows indirect observations of 10
similar planets.
http://news.discovery.com/space/orphan-planet-121114.html#mkcpgn=emnws1
• Exoplanet kindergarten discovered: big picture. In a star system 460 light-years away,
astronomers have discovered a proplyd (protoplanetary disk) with a mysteriously large gap
that is likely caused by the presence of multiple newly forming planets orbiting the star.
http ://n ews.d iscovery.com/sp ace/exopl anet-p rotoplan etary-d isk-sub aru -tel escop e121112.html#kcpgn=emnws1
•

•

Earth-sized worlds common, pre- Earth ET ’s possible. Earth-sized planets may be widespread in the Milky Way. Small planets, unlike gas giants, don’t need metal-rich parent stars
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to form. Analysis indicates that terrestrial planets can form at a wide range of metallicities, including metallicities almost four times lower than that of the Sun.
http://news.discovery.com/space/earth-worlds-are-easy-120613.html
• Earth-sized alien worlds orbit one in six stars. One in six of the target stars of the Kepler
space telescope have Earth-sized worlds orbiting closer to their parent stars than where Mercury orbits the Sun.http://news.discovery.com/space/alien-life-exoplanets/one-in-six-starshave-earth-sized-worlds-130107.htm
•

NASA'S Kepler mission discovers 461 new planet candidates. The discovery of 461 new
planet candidates was announced recently. Four of the potential new planets are less than
twice the size of Earth and orbit in their sun's "habitable zone," the region in the planetary system where liquid water might exist on the surface of a planet.
http://www.nasa.gov/home/hqnews/2013/jan/HQ_13-008_KEPLER_New_Planets.html

•

NASA's Hubble reveals rogue planetary orbit for Fomalhaut B. Newly released NASA
Hubble Space Telescope images of a vast debris disk encircling the nearby star Fomalhaut
and a mysterious planet circling it may provide forensic evidence of a titanic planetary disruption in the system.
http://www.nasa.gov/home/hqnews/2013/jan/HQ_13-005_Hubble_Fomalhaut_Confirmed.html

•

NASA, ESA telescopes find evidence for asteroid belt around Vega. Astronomers have
discovered what appears to be a large asteroid belt around the star Vega, the second brightest star in northern night skies. The discovery of an asteroid belt-like band of debris around
Vega makes the star similar to another observed star called Fomalhaut.
http://www.nasa.gov/home/hqnews/2013/jan/HQ_13-006_Vega_Asteroid_Belt.html

Meet some fellow members of the Pretoria Centre of the ASSA

Michael Fidos

Witek Kozlowski
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A photograph of the Sun taken on 4 November 2012 by Johan Moolman, a member of the Pretoria Centre of the ASSA. 85mm TeleVue refractor, Canon5D, life
view, manual focus. Hue, contrast and sharpness slightly adapted with “Paint”.
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