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Friday 20 March from sunset onwards at the Pretoria Centre Observatory, which is also situated 
at CBC. Turn left immediately after entering the main gate and follow the road. 

������������
�

Venue: The auditorium behind the main building at Christian Brothers College (CBC),     
             Mount Edmund, Pretoria Road, Silverton, Pretoria. 
Date and time: Wednesday 25 March at 19h15.  
Programme: 
 

•   Beginner’s Corner:."Anecdotes from the life and times of Sir Isaac Newton" 
            by Pat Kühn. 
•   What’s Up? by Michael Poll. 
•  10 minute break — library will be open. 
•   Main talk: TBA to members. 
•   Socializing over tea/coffee and biscuits. 

 

The chairperson at the meeting will be Tony Viljoen. 
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Chairman’s Report for the meeting of 25 February 2015 
by Bosman Olivier 

 
 This was probably one of the biggest meetings in recent times, with more than 30 
members and around 15 visitors, something very pleasing to see. We trust all the visitors 
will return as members at the nest meeting. 
 Fred Oosthuizen kicked off the meeting with the beginners corner. He discussed 
the precession of the Earth's axis and its effect on the long term climate of the planet.  
 He started off by explaining three phenomena that affects the earth's climate. Solar 
brightening,  will increase the amount of energy reached the earth from the sun with a re-
sulting increase in temperatures. Axis tilt and orbit changes affect the angle of the sunlight 
reaching a specific point on the earth's surface, as well as its distance from the sun. Reflec-
tivity (albedo) changes influences the earth's ability to absorb energy from the sun. The 
abundance of greenhouse gasses increases the temperature and less gas cools the planet.  
 All of these are natural phenomena, but mankind's  use of fossil fuels, aerosols, as 
well as deforestation and the building of large cities  increases these effects. 
 The collective effect of the changing of the Earth's movement on its climate was 
named after the Serbian geophysicist and astronomer Milutin Milankovic. He mathemati-
cally theorized that variation in the Earth's eccentricity, axial tilt and precession determined 
climatic patterns on Earth through orbital forcing. 
 The axis completes a full cycle of precession in approximately 26 000 years, while its 
elliptical orbit rotates more slowly. 
 The Earth's axis is tilted at an angle of between 22,1 and 24,5 degrees to the plane 
of its orbit around the Sun (obliquity), in a 41 000 year cycle. It is currently at approximately 
23,44 degrees and it is busy decreasing. The tilt of the axis will reach its minimum value 
around the year 11 800. The last maximum tilt was around the year 8 700 BCE. This cur-
rent trend tends to make summers colder and winters warmer, i.e. milder seasons, as well 
as causing an overall cooling effect. 
 Computer models studying more extreme tilts than those that actually occur, have 
shown that climate extremes at high obliquity would be threatening to advanced forms of 
life that currently live on Earth. High obliquity would not necessarily sterilize a planet com-
pletely, but it would make it harder for fragile, warm-blooded land-based life to thrive as it 
does today. 
 Other solar system bodies also have been discovered to have Milankovic cycles. 
These include Mars, Titan and Triton. 
 Records show a cyclic pattern of brief warm spells, separated by long cold spells 
known as the ice ages. This pattern repeats with a period of some 100 000 years. 
 To determine the temperature effects of these cycles, reconstructions use the meas-
urement of isotope abundances, such as deuterium (Hydrogen-2) or Oxygen-18) are used 
to create temperature data. This method uses the fact the water made of Oxygen-18 and/or 
Hydrogen-2 will evaporate and condense differently from ordinary water, because of the dif-
ferences in the masses of the isotopes. Water made of the lighter isotopes evaporate more 
easily and the water made of the heavier isotopes condense and precipitates more readily. 
When the climate at the poles is much colder that usual, the separation of the isotopes from 
water molecules is more pronounced. This results in ice sheets that are isotopically light 
and oceans that are isotopically heavy. 
 Oxygen in the oceans are incorporated in the Calcium carbonate in marine shells. By 
measuring the Oxygen -18 in fossil marine shells of different ages, a record of the global 
climate over the ages can be compiled.  
 The deuterium in ice cores and oxygen-18 in marine fossils give very similar results 
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and because these results are from different places, one can conclude that the results are 
reliable. 
Going back in the geological records, it can be concluded that Earth experienced a severe 
ice age between 580 million and 750 million years ago, giving rise to the term “Snowball 
Earth” 
 In the second talk of the evening, Johan Smit, discussed what is up in the sky during 
March.  
 He illustrated how to find Uranus by using the positions of Venus and Mars on 18 
March, while in the early morning of 18 March one can find Neptune by using Mercury and 
the Sun. 
 He also briefly discussed potentially hazardous objects approaching Earth and come 
to the conclusion we do not have much to fear. 
 The main discussion in his talk was on the life cycle of stars and he explained that 
one see all the different types of stars in the North.  
 Mintaka, the left star in the belt of Orion is a type O star, while Rigel is a type B star. 
Sirius in Canis Major is a type A star, while Procyon in Canis Minor is a type F star. 
Metsuba in Gemini is a type G star and Aldabaran in Taurus is type K. Betelgeuse in Orion 
is a type M star. 
 One can see the whole life cycle of stars by looking at specific objects in space. A 
white dwarf can be seen near Sirius, while the Crab Nebula is a Super Nova. NGC 2022 
between Betelgeuse and the shoulder of Orion is an example of a planetary nebula. The 
reddish star t-Tauri is a young, growing star and r-Leporis, also known as Heinz Crimson 
Star is a dying star near the end of its evolution. 
 The main talk of the evening was delivered by Dr Cecil Churms who delivered a well 
illustrated talk on the Rosetta mission. By using various video clips from the European 
Space Agency he illustrated the journey of the washing machine sized craft that eventually 
landed on Comet 67P/Churyumov-Gerasimenko after 10 years of wandering through 
space. The various video clip he showed illustrated the timeline of the journey, as well as 
some of the interesting way points. 
 Dr Churms explained that Rosetta is the size of a washing machine with a gravita-
tional attraction of 1g. He made extensive use of video recordings to illustrate the time line 
of the craft's journey to the Comet, as well as its landing. 
 A complete report ion the Rosetta mission can be found at http://http://sci.esa.int/
rosetta/54456-highlights-from-the-rosetta-mission-thus-far/. This site also contains many of 
the videos Dr Churms used. 
 During the coffee break after the meeting a number of members had the opportunity 
to discuss the mission with Dr Churms.   � 
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Summary of “What’s Up?” to be presented on March 25th 2015 
- by Michael Poll 

 

During a month, the Moon makes a circuit of the sky and in doing so passes celestial ob-
jects that lie near its path. If dates are known, the location of the Moon can be used to 
help identify bright planets and stars.  Some dates for March – April 2015 are: 
 

Evening sky 
March 24th & 25th   Moon near Aldebaran – brightest star in Taurus. 
March 30th    Moon near Jupiter  
April 4th & 5th    Moon near Spica (brightest star in Virgo) 
April 7th & 8th    Moon near Saturn – they rise at about 20h 30 
April 21st    Moon and Venus near Aldebaran (brightest star in Taurus) 
April 26th    Moon near Jupiter. 
 

There are no pairings of bright planets in March and April. 
 

(Selected) Constellations visible in the evening sky during April: 
 

South   Carina, Vela, (False Cross), Crux, Centaurus, Puppis 
West and North Canis Major, Gemini, Cancer, Leo. 
 

A number of these constellations will be highlighted, together with the following “ASSA 
100” objects. � 

   

Constella-
tion 

ASSA 100 
No 

Messier 
No 

NGC No Type of ob-
ject 

Common 
Name 

Carina ASSA 28   2516 Open cluster Southern 
Beehive 

Vela ASSA 38   3201 Globular 
Cluster 

  

Crux ASSA 52   4755 Open Cluster Jewel Box 
Centaurus ASSA 56   5139 Globular 

Cluster 
Omega 
Centauri 

Puppis ASSA 23 M 47 2422 Open Cluster   
Canis Major ASSA 21 M 41 2287 Open Cluster   

The ball has rolled further:  progress with the Voortrekker telescope 
- by Pierre Lourens 

 

 The site on the farm of the Voortrekkers near Vaalwater, where the telescope will be 
erected, is on bare rock. Holes have now been drilled into the rock. They were filled up with a 
type of resin and four 16 mm threaded bars were forced down into the resin. They stick out some 
distance above the rock. Around the threaded bars sticking out, a 250 mm high concrete base 
was cast on the rock, so that the bars stand out somewhat above this base. 
 On top of this base, the support of the telescope will be bolted down. The fork will then be 
mounted on this base and the cradle, containing the framework, will be attached to the fork. The 
optical components will be added some time after. A tunnel-like observatory that slides off to one 
side on rails, is being made. 
 The aim is to complete the erection of the telescope by the end of March. There will be a 
Voortrekker camp on the farm from 4 to 11 April, and then the telescope will (hopefully) see first 
light and be inaugurated. 
 Chris Koukeas, the camp leader, sent an invitation to members of the Pretoria Centre to 
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attend this camp. It is attached to this newsletter. 
 There are two penthouses on the site, two long drop toilets, an ablution block with show-
ers  and wash basins, and electricity. � 

Photographs: 1. The positions of the holes 
are marked off on the rock surface. 2. and 
3. The holes being drilled into the rock, 450 
mm deep. 4. This was taken after the holes 
had been filled with resin, the threaded bars 
forced in and the mould placed on top. 5. 
After the mould was filled with concrete. 

1 

2 

3 

4 

5 
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Report for Observing Evening on  Friday 20th February  2015 
 - by Michael Poll, Bosman Olivier, Nigel Rotherham, Johan Smit 

 

This was a nice evening with many visitors. We were more than 30, and one of us 
stopped counting at 10 telescopes. A number of the visitors were from the Physics Depart-
ment at the University of Pretoria, where they are students of Henry Throop. Henry has pre-
sented a number of talks at our centre, and he told the students about the viewing evening. 
They reported back to him on the evening and the friendliness of the members. Percy 
should take some credit for this, as he spoke to them at length. Amongst the telescopes, 
Bosman brought 'Lyra', his new 10" f5 string scope to its first official viewing evening and all 
who looked through it were greatly impressed!  Johan Smit was taking sky photos using his 
self made tracking mount. 

Venus was shining brightly in the twilight. The planet has so far been hugging the 
horizon for this particular evening sky appearance - on this observing evening it set about 
1h 20 minutes after the sun, and even then it was still in twilight – this spite of its first ap-
pearance in the evening sky last November. (MP saw it with binoculars on November 14th 
2014 from a site with a good horizon, when it set 24 minutes after the sun. This sighting 
was 20 days after superior conjunction on October 25th 2014.)  

A treat this evening was that Venus, Mars and the 40 hour old moon were all in close 
proximity. Venus and Mars were very close to each other, Percy had them together in the 
same field of view of his 10” f/5 telescope. (The closest approach was still two days away). 
The contrast in colour between the two was very striking. To the naked eye Mars was effec-
tively lost in twilight, although it was seen with binoculars. MP suspects that we will not see 
much more of Mars again in the evening sky between now and its conjunction with the Sun, 
even though conjunction is some months away (June 14th 2015) –  as is the case with  Ve-
nus, Mars is hugging the horizon.  

Jupiter was next, getting higher in the north east. It is already past opposition, which 
occurred on February 6th 2015. All the Galilean moons were on the east of the planet. Io 
was very close in, but moved away during the evening. Ganymede was the next out, and 
was noticeably brighter than the other moons. We pointed out that Ganymede is bigger 
than Mercury. 

For star clusters, Nigel showed the Pleiades (M 45) in his 80mm F5achromatic dou-
blet refractor, using a 32mm eyepiece. This gave a wide enough field to include the whole 
group. By the March observing evening the Pleiades will have disappeared into the sunset. 
We also showed IC2602, the Theta Carinae group, also known as the “Southern Pleiades”. 

The bright sky background is getting much worse at our viewing site at CBC, espe-
cially in the south. We more or less gave up on galaxies some years ago, and now even the 
brighter open clusters, which in the past were reasonably impressive to visitors, are not 
showing well. At some stage we discussed the fact that double stars might come more to 
the fore, although we do look for quite a few of these in any case. 

In the north we looked at Castor, which is a fine double of almost equally bright white 
components (Castor A and Castor B). We looked for Castor C, which is rather further sepa-
rated from A and B, and is usually quite easy, but it was not seen this evening. Other dou-
ble stars we showed were Gamma Velorum and Alpha Crucis.  

The brightest component of Gamma Velorum is Gamma Velorum B, which is a spec-
troscopic binary consisting of the closest known Wolf-Rayet star to Earth and a massive 
blue giant or blue supergiant (spectral type O). Gamma Velorum A is a blue-white subgiant 
B star . The separation between and the B and A components is resolvable with binoculars. 
[The apparent anomaly of the fainter component being labelled as the “A” component is due 
to the fact that A component is further west, and therefore precedes B as the sky turns i.e 
they are labelled in order of Right Ascension]. As well as the two bright stars in this group, 
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Gamma Velorum has two fainter stars (the C and D components) at right angles to B and A, 
forming a “T” shaped asterism. 

 Alpha Crucis consists of three components - one tight pair and the third star easily 
split. The anomaly with this group is that they are of similar spectral types, and therefore if 
they were at the same distance, they should all appear to be equally bright, but the third 
component is somewhat fainter than the tight pair, which would suggest that it is more dis-
tant and not related, yet all three seem to be gravitationally bound, which would make them 
related. 

Orion was high enough in the north to be in one of the less light parts of the sky. We 
looked at the Orion Nebula (M42 NGC 1976), explaining that the region was an area of star 
birth. We pointed out the four stars (A, B, C and D) of the Trapezium, and that it is these 
stars that make the cloud glow. However there are three other stars in this group, viz. E, F 
and G, which are sometimes considered to be difficult to spot. On this night we were able to 
see the “E” star through Etienne’s 10 inch Schmidt-Cassegrain  

For the visitors there was lots of other discussion- Percy explained the mechanics of 
telescope construction, and also explained how to find one’s way around the sky with the 
Skymap. Michael explained about equatorial mounts, leading to a discussion about the ori-
entation of the Earth’s spin axis as related to one’s latitude; how to calculate magnification, 
and he showed the pleasure of zoom eyepiece.  

Were pleased to see some of our visitors at our formal meeting which took place on 
the following Wednesday.   � 

 

���������	
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Images and video clips on the Internet 

The twisted shockwaves of an exploded star. The HST zooms in on a small part of the 
Veil Nebula. http://www.esa.int/spaceinimages/Images/2007/08/
The_twisted_shockwaves_of_an_exploded_star 

Hubble captures rare triple-moon conjunction. 
Rare images of Europa, Callisto and Io transiting 
the face of Jupiter at the same time. 
http://hubblesite.org/newscenter/archive/
releases/2015/05/ 

HST discovers that Milky Way core 
drives wind at 3.2 million km/h. The 
heart of our Milky Way galaxy under-
went a titanic eruption 2 million years 
ago.  Now astronomers are witnessing 
the aftermath of the explosion. http://
hubblesite.org/newscenter/arch ive/
releases/2015/03/ 

“Eye of God” from Jupiter. http://hubblesite.org/
newscenter/archive/releases/2014/31/ 

Close encounters: comet Siding Spring seen Next to Mars. http://hubblesite.org/
newscenter/archive/releases/2014/45/ 
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NGC 2169 aka “The 37 Cluster in Orion” 
by Magda Streicher 

 

 There are multitudes of objects in the sky for amateurs to observe and appreciate.  Real 
deep sky objects is a challenge and sometimes receives priority above the just so fascinating 
open star clusters.  Open clusters may contain anything from a few dozen stars to a thousand or 
more in enormous groupings, and usually contain hot, young stars. Some of the smaller cluster 
groupings are unique and can tell interesting stories through its compilation.   
 The constellation Orion comprises not only of the breathtaking Orion Nebula, but also 
boasts one such exceptional small star cluster.  In the bend of Orion the hunter’s NE arm is 
surely one of the cutest clusters, situated approximately 53’ west-southwest of  X¹ Orionis.  NGC 
2169 is a small, bright star cluster approximately 6’ in size that stands out clearly against the 
background star field.  This handful of stars deserves full credit with its unique compilation worthy 
of its name ”37 Cluster”.  Fifteen stars between 8 to 12-magnitude, boldly exhibits the number 37, 
believe me!  Two groupings can be seen: 9 stars form the number “3” to the SE in a NE-SW di-
rection, with a further 5 stars exhibiting the number “7” NW, and in a N-S direction.  The northern 
end of the star numbering “3” is marked by the double star Struve 848, comprising of a 8.3 and 9 
magnitude stars, 2.5” in diameter in PA 108. It is believed to be a multiple system with two fainter 
members 12 and 12.5 magnitude in PA 204 and PA 295.  Wilhelm Struve (1793 – 1864) com-
piled his first Dorpat catalogue in 1827.   
 The star cluster stretches from end to end approximately 7 light years and some of the 
stars are approximately 8 million years old. Through a small to medium telescope it reveals a 
sprinkling of faint stars among this outstanding members. Be warned – although unique in form 
and surely one of the most beautiful small star clusters that I have ever observed, this star pat-
tern 37 is upside down when view through a telescope. 
 Alan Goldstein of Louisville coined the name in 1981. Another amateur, George Kepple, 
describe the NE figure as a group of stars zigzagging to form a crude figure “3”. Steve Coe, also 
well known in amateur circles, call it bizarre and think it should do well as “Messier 37”. I just 
peacefully enjoy this extraordinary and unique cluster with astonishment.   � 
 

 
�

NGC 2169 Cr 83 Open 
Cluster 

RA: 06.08.04 DEC: +13o57 Mag: 5.9   Angular size: 6’ 
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Basics: Proxima Centauri - by Michael Poll 
 

The third component of the Alpha Centauri system is designated Alpha Centauri C, but the 
star is more commonly known as Proxima Centauri. Proxima lies about 2º south west of A and B, 
and is about 15 000 AU (about 0.2 light years) from the main pair. Proxima shares a common 
motion with Alpha A and B, but studies in the early 1990s queried whether Proxima was gravita-
tionally bound or not. The stars are widely separated, and it has been estimated that it would take 
Proxima 1 000 000 years to complete an orbit around the main pair, so that is not easy to make 
meaningful predictions. If it was not gravitationally bound, (and therefore was not part of the sys-
tem) it might even leave the system altogether in the intervening years. However, data from the 
Hipparcos satellite has been used to study the motions of the three stars, it seems almost certain 
that Proxima is gravitationally bound, but only just. 

Proxima is the closest known star to the Sun and is an 11th magnitude red dwarf. The 
spectral type is M5. Its mass is estimated to be 12% of the Sun’s mass, and its diameter 14% 
that of the Sun, making its diameter about one and a half times that of Jupiter. It emits only 1/10 
000th of the light of the Sun. 

Proxima was discovered in 1915 by Robert Innes (1861 – 1933) at the Union Observatory 
in Johannesburg. The Astronomical Society of Southern Africa (ASSA) is proposing a centenary 
commemorative event to be held at the Johannesburg Observatory, probably in June this year. 

A finder chart from Sky Atlas 2000 (Sky Publishing Corporation, 1981) is shown below for 
those who may like to look for the star.  � 
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Noteworthy astronomy-related articles on the Internet 
 

Solar system 
 

• Hot water activity on icy moon’s seafloor. Tiny grains of rock detected by the interna-
tional Cassini spacecraft orbiting Saturn point to hydrothermal activity on the seafloor of its 
icy moon Enceladus. The finding adds to the tantalizing possibility that the moon could con-
tain environments suitable for living organisms. http://www.esa.int/Our_Activities/
Space_Science/Cassini-Huygens/Hot_water_activity_on_icy_moon_s_seafloor 

 

• NASA's HST observations suggest underground ocean on Jupiter's largest moon. 
NASA's HST has the best evidence yet for an underground saltwater ocean on Ganymede, 
Jupiter's largest moon. The subterranean ocean is thought to have more water than all the 
water on Earth's surface. Identifying liquid water is crucial in the search for habitable worlds 
beyond Earth and for the search for life as we know it. http://hubblesite.org/newscenter/
archive/releases/2015/09/ 

 

Exoplanets 

 

• Hubble gets best view of a circumstellar debris disk distorted by a planet. Astrono-
mers have used NASA's HST to take the most detailed picture to date of a large, edge-on, 
gas-and-dust disk encircling the 20-million-year-old star Beta Pictoris. it is the only disk to 
date where a planet has also been imaged. http://hubblesite.org/newscenter/archive/
releases/2015/06/ 

 

• HST surveys debris-strewn exoplanetary construction yards. Over the past few years, 
astronomers have found an incredible diversity in the architecture of exoplanetary systems, 
as well as the planets themselves. http://hubblesite.org/newscenter/archive/
releases/2014/44/ 

 

• HST maps the temperature and water vapour on an extreme exoplanet. Located 260 
light-years away, exoplanet WASP-43b is no place to call home. It is a world of extremes, 
where seething winds howl at the speed of sound from a 1600 °C day side, hot enough to 
melt steel, to a pitch-black night side with plunging temperatures below 500 °C. http://
hubblesite.org/newscenter/archive/releases/2014/28/ 

 

• NASA telescopes find clear skies and water vapour on exo-Neptune. The weather fore-
cast for a planet 120 light-years from Earth is clear skies and steamy water vapor. Finding 
clear skies on a gaseous world the size of Neptune is a good sign that even smaller, Earth-
size planets might have similarly good visibility. http://hubblesite.org/newscenter/archive/
releases/2014/42/ 

 

Colliding galaxies 

 

• HST sees spiral bridge of young stars between two ancient galaxies. A 100 000-light-
year-long Slinky-like structure forms a bridge between two giant elliptical galaxies that are 
colliding. The "pearls" on the Slinky are superclusters of blazing, blue-white, newly born 
stars. http://hubblesite.org/newscenter/archive/releases/2014/26/ 

 

• HST spies a loopy galaxy. HST spies a river of Sun-like stars that were pulled 100 million 
years ago from galaxy NGC 7714 by a passing galaxy. http://hubblesite.org/newscenter/
archive/releases/2015/04/ 

 

Spin-offs from space research 
 

• Scanning Earth, saving lives. A high-speed camera for monitoring vegetation from space 
and combating famine in Africa is being adapted to spot changes in human skin cells to help 
d iagnose skin  d iseases l ike cancer. h ttp: //www.esa. int /Our_Act ivit ies/
Space_Engineering_Technology/TTP2/Scanning_Earth_saving_lives 

 

Cosmology 
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• HST stretches stellar tape measure 10 times farther into space. Astronomers continue 

refining the precision of distance measurement techniques to better understand the dimen-
sions of the Universe. http://hubblesite.org/newscenter/archive/releases/2014/23/ 

Feature of the month: 
The Aragoscope - a new telescope concept 

- by Pierre Lourens 
 

 The Aragoscope is a telescope concept from the Uni-
versity of Colorado. It uses a gigantic disk instead of a mir-
ror. Theoretically it produces images 1 000 times as 
sharp as the  best efforts of the HST.  
 It is named after French scientist Francois Arago who 
first noticed how a disk diffracted light waves. The principle 
is based on using a large disk as a diffraction lens, which 
bends light from distant objects around the edge of the disk 
and focuses it like a conventional refraction lens. 
 The next phase of the Aragoscope project involves 
testing the concept on a small laboratory scale. If success-
ful, it will be tested on a larger scale.  � 
 

h t t p : / / w w w . g i z m ag . c o m / a r ag o s c o p e - l e n s l e s s -
telescope/35761/ 

Johan Moolman’s Jupiter transit event observation challenge attempt on February 26th. Seeing 
was not great - at one stage Jupiter was really "warping and jumping around" on the screen. The 
reddish photograph of Jupiter  was taken on a different occasion, when the seeing was better. 
Meade 14" SCT, guided,  Celestron Skyris 445 colour camera. Each final photo is a stack of 200 
out of 400 images in Registax 6.1.  
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Pretoria Centre committee 
 

Chairman                         Bosman Olivier            082 883 1869 
Vice Chairman                 Pat Kühn                      082 895 5686 
Secretary                         Tony Viljoen                 072 247 6648 
Newsletter Editor             Pierre Lourens              072 207 1403 
Member                      Michael Poll                  074 473 4785 
Librarian and 
Webmaster                       Danie Barnardo           084 588 6668 
Curator of Instruments     Johan Smit                    072 806 2939 
Public Relations Officer    Fred Oosthuizen             072 373 2865 
Observing Coordinator     Percy Jacobs               082 498 4680 
Treasurer and 
Membership Secretary     Michelle Ferreira           073 173 0168 

Old newsletters: All old 
newsletters from January 2004 
onward are on our website. 
They contain a record of our 
Centre’s activities as well as 
astronomical information.  

Database: Members are re-
minded that a database of the 
books in our library is to be 
found on our website. The da-
tabase was created by Danie 
Barnardo, one of our commit-
tee members. 

From top right, clockwise: galaxy M64, galaxy M83, galaxy M104, the Milky Way at dawn from 
the Kambro padstal through a fish-eye lens. Photographs taken by Johan Moolman at the Ka-
roo Star Party held at the Kambro padstal near Britstown  in 2014. 


