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NEWSLETTER JUNE 2 016

•
•
•
•
•

Venue: The auditorium behind the main building at Christian Brothers College (CBC),
Mount Edmund, Pretoria Road, Silverton, Pretoria.
Date and time: Wednesday 22 June at 19h15.
Programme:
Beginner’s Corner:."Determination of astronomical distances in space”
by Bosman Olivier.
What’s Up? by Michael Moller.
10 minute break — library will be open.
Main talk: “Standard candles” - by Dr. Sheldon Herbst.
Socializing over tea/coffee and biscuits.
The chairperson at the meeting will be Fred Oosthuizen.

Friday 17 June 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.
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Chairman’s Report for the meeting of 24 February 2016
- by Pierre Lourens
First on the programme under “Beginner’s Corner” was Danie Barnardo with
“Meteorites and impacts”.
He showed an artist’s depiction of a meteorite impact and a time exposure of
a meteor shower. A meteor burns out in the atmosphere. A meteorite (or part of it)
falls on Earth. The latter are of 3 types:
1. Iron meteorites.
Consist of Ni & Fe, like Earth’s core. A cross-section shows an unique pat
tern.
2. Stony-iron meteorites.
Consist of ±50% Ni & Fe and ±50% silicate minerals.
3. Stony meteorites.
The majority are of this type. There are various subtypes, e. g. the Chondrites
and Achondrites.
The Hoba meteorite in Namibia is the largest known meteorite: 3 m and 60
tons. It is a type of iron meteorite named Atarite.
When meteorites collide with Mars, rock debris is flung into space. Some of
it then happen to land on Earth. 132 Martian meteorites are known. The Adam Hills
meteorite is one. Whether it contains traces of fossilized bacteria or not is still under debate. 240 lunar meteorites are known.
How to identify a meteorite? The outside is shiny and has indentations; it has
a greater density than most rocks; it has a black fusion crust formed from friction
with the atmosphere; it is magnetic. For the final proof of identity, analysis is required.
Many solar system bodies have impact craters, e.g. the moon and asteroid
Aida. Two of the large impact craters on the moon are Victoria and Alphonsus (108
km). A new 30 m impact crater appeared on the moon between 2010 and 2012 and
there was an impact on Jupiter in 2009.
A map of the impact craters on Earth was shown. There are 184 known ones.
There are 2 types of impact craters:
1. Simple crater. Diameter < 5 km. Depth / Diameter between 1/5 and 1/3. Bowl
shaped, no central uplift.
2. Complex crater. Diameter > 5 km. Made by a larger impactor. Flat floor and/or
terraced rims. Central uplift - rebound in response to compression by impactor.
Sketches of the sequence of events were shown.
Some South African impact craters:
•
Tswaing. 1.13 km, 0.220 my.
•
Kalkkop. 0.64 km, 0.25 my.
•
Morokweng. 70 km, 145 my.
•
Vredefort 300 km, 2023 my.
•
Setlagole (NW Province.) 70 km, 145 my. (Unconfirmed.)
Namibian impact crater:
•
Roter Kamm 2.5 km.
Meteorite fell in Tunguska, Siberia, 1908. 800 km2 of taiga flattened. Did not
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hit Earth.
Chelyabinsk meteor: 15 February 2013. M = 10 000 tons, exploded in atmosphere over Chelyabinsk.
Next was Fred Oosthuizen with “What’s Up?” He elaborated on the summary
of his presentation given in the May newsletter.
After the break Johan Smit presented the main talk. The topic was “The complete stellar evolution flow-chart”. He showed the flowchart and discussed how
white dwarfs, neutron stars, black holes, novas, type I and type II supernovae fit
into the grand scheme of stellar evolution. All stars undergo evolution.
He considered the evolution of a star like the Sun: Part of a cloud of gas and
dust collapses under gravity and it becomes a protostar. Then it reaches the main
sequence, where it stays for 10x109 years, fusing H into He. Then it becomes a red
giant, fusing He to Be, then to C. Thereafter it becomes a white dwarf.

The evolution of a 20 Mo star: The first stages are like those of the Sun, but it
stays on the main sequence for a much shorter time. It then becomes a red supergiant, and fuses He to Be, then to C. Other nuclear fusion reactions successively
take place, forming successively heavier elements, up to Fe. It then becomes a supernova.
The greater the mass, the shorter the lifetime of the star.
A white dwarf accretes matter from a red giant companion. Periodically
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explosive fusion of H takes place on the surface of the white dwarf. This is a classical nova. A dwarf nova results from an instability in the accretion disk. A supernova
of type Ia results from explosive fusion of H in the whole white dwarf and it completely disappears. All elements up to Fe are formed by fusion reactions during the
explosion. These supernovae are standard candles for measurement of distances
in the Universe. They have a main peak in their light curves at M = 8.8, and a
lesser one at M = 7.5. Novae have M = -5.5, 15 days after the peak in the light
curves.
Supernovae of type Ib, Ic and II result from supergiant stars that have fused
elements up to Fe. The core collapses, followed by an explosion.
A supernova summary was given:
Progenitor:
Type Ia: White dwarf in a close binary system
Type Ib / Ic / II: Massive supergiant star
Source of energy:
Type Ia: Nuclear fusion (carbon and oxygen to iron)
Type Ib / Ic / II: Gravity (collapse of the iron core)
What'
s left over:
Type Ia: Gaseous supernova remnant, rich in iron
Type Ib / Ic / II : Gaseous supernova remnant, containing elements heavier than
iron.
Type Ib / Ic / II : Leaves behind a compressed stellar core ----Neutron star or
black hole.
After his talk, all the attendees had tea / coffee and biscuits.

Report for Observing Evening on Friday 20 May 2016
- by Johan Smit
It was a cloudy evening. Four members of the Pretoria Centre and a few
visitors were at the telescope at CBC. They were able to take quick look at
Jupiter, and then it became completely overcast.
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Summary of “What’s Up?” to be presented on 22
- by Michael Moller
July 2106:

PAGE 5
nd

June 2016

Events
Moon
– 04: New
– 09: <1º from Jupiter
– 20: Full
Meteor showers
– 13: Phoenicids (<5/Hr)
Comets
– 01: C/2013 X1 PanSTARRS reaches mag +6 at 0.74 AU (See image on next page)
Planets
Mercury/Venus
– 17: 30.7’ appart 11º east of sun (above sun in the west, near the Beehive cluster)
Mars/Saturn
– High in the east between Scorpius and Libra
Jupiter
– in Leo
– 01: Sets by 21:30
– 31: Sets by 20:00
Constellations
Hercules
Coma Berenices
Virgo
Ophiuchus
Scorpius
Carina
Centaurus
Deep Sky
ASSA-100
– Tweezers Galaxy (Cen) NGC 4945
– Centaurus A (Hamburger) NGC 5128
– Omega Centauri NGC 5139
– Planetary Nebula (Mus) NGC 5189
– Southern Pinwheel (Hya) M83, NGC 5236
– Dark Nebula Barnard 228 (Lup)
– Open clusters
NGC 5281 (Cen)
NGC 5460 (Cen)
NGC 5662 (Cen)
NGC 5822 (Lup)
NGC 5823 (Cir)
What’s going up?
– 04: Juno, launched 05/08/2011, arrives at Jupiter
– 06: NASA Antares launch Cygnus cargo to ISS from Wallops Island, Virginia
– 06: Soyuz launch crew to ISS from Baikonur
– Kate Rubins, Anatoli Ivanishin and Takuya Onishi
– 16: SpaceX Falcon 9 launch Dragon cargo to ISS from Cape Canaveral, Florida
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– 26: ESA Ariane 5 launch satellites for India, Japan from Kourou, French Guiana
– 28: ULA Atlas V launch spy satellite from Cape Canaveral, Florida
– Plus India and China?
Other
Best ISS Observation
– 21st
– Appears 19:02:22 (0.5mag)
– Culmination 19:07:46 (-3.9mag, 426km)
– Meridian 19:08:06 (-4.0mag)
– Disappears 19:08:07 (-3.9mag)
– Height: 72º
– Appears on the horizon 223.8º SW
– Error of 1.8 min

Position of comet C/2013 X1
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Observing: Kemble’s Cascade - by Magda Streicher
The night sky is very multifaceted, and of course stars in their positions form the basic
constellations. However, if we search more deeply among the brighter stars, all forms of star
strings and star patterns can be seen. Many of these special star patterns can be seen with the
naked eye or through binoculars. The secret is simply to scrutinize the heavens closely. Make
use of binoculars, the naked eye, and, of course, a star atlas to find such wonderful objects.
The northern night sky presents us with one of these special favourites, but because it is
situated in the Camelopardalis constellation, it is obviously lost to us here in the southern skies.
Nevertheless, it is a unique string of stars, worthy of discussion. The string is all the more
valuable because it is can best be seen using binoculars.
The story of the discovery of the star string in the 1980’s starts with the late Father Lucian
Kemble, a Canadian amateur.Kemble was a proponent of the “star hopping” process and, in fact,
he used binoculars. His aim on that particular night was to try and detect the open star cluster
NGC 1502, which is about 3 000 light years away from our galaxy. It must have been an
unbelievable bonus for Kemble to find the star string that pointed the way to NGC 1502, cosily
suspended on the eastern side of the string of stars.
Kemble'
s Cascade comprises about sixteen 8 - 9 magnitude stars, with the exception of a
single 4.9 magnitude star, namely HD 24479, located more or less in the centre. The outstanding
string of stars streches roughly 2.5 degrees in a NW-SE direction. With higher magnification the
beauty of the string improves, with a few stars even appearing double.
My best attempt from my vantage point has been a glimpse of only four of the stars in the
string which, of course, then inevitably disappear among the tree branches and behind the
northern horizon.
Search the heavens for your own little unique star, string or asterism. It is most
rewarding.

Above: Kemble'
s Cascade in the constellation Camelopardalis. The bright object near the bottom
left is the relatively compact open cluster of stars known as NGC 1502.
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Basics: Segmented mirror reflector telescopes - by Pierre Lourens
There is a technological limit for a telescope primary mirror made of a single rigid chunk of
glass. Such non-segmented mirrors, aka monolithic mirrors, can not be constructed larger than
about 8 meters in diameter. The largest monolithic mirrors in use are currently the two primary
mirrors of the Large Binocular Telescope, each with a diameter of 8.4 meters.
Using a monolithic mirror much larger than 5 meters is prohibitively expensive due to the
cost of both the mirror, and the massive structure needed to support it. A mirror beyond that size
would also sag slightly under its own weight as the telescope was rotated to different positions,
changing the precision shape of the surface.
Constructing the primary mirror of a telescope out of segments, rather than from a monolithic chunk of glass, can drastically reduce the weight of the mirror and its material cost as well
as the size of the supporting structure, thereby making possible the construction of optical / infrared telescopes with very large diameters. Segments are also easier to fabricate, transport, install
and maintain than very large monolithic mirrors. Segmented mirrors is therefore a key component
for large-aperture telescopes.
Segmented mirrors (SM’s) do have the drawback that each segment may require some
precise asymmetrical shape, and rely on a complicated computer-controlled mounting system. All
of the segments also cause diffraction effects in the final image.
SM’s are typically hexagonal and arranged in a honeycomb pattern, e.g. the mirror of
the Southern African Large Telescope (SALT) (with effective diameter 10 m), shown in the image
below.
Other telescopes using SM’s are the twin Keck telescopes (each telescope has effective
diameter 10 m) and the Hobby- Eberly telescope (with effective diameter 9.2 m).
A future telescope with a SM will be the James Webb Space Telescope (with effective diameter 6.5 m).
Next generation telescopes being built with SM’s are the Thirty meter telescope (effective
diameter 30 m) and the European Extremely Large Telescope (effective diameter 39.3 m).
Part of the primary
mirror of SALT
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Noteworthy astronomy-related articles on the Internet
Solar system
•

•

Another asteroid clobbers Jupiter. Giant Jupiter is a frequent target for asteroid strikes,
in part because of its size. This impact is the 5th seen in the past decade. http://
earthsky.org/space/asteroid-impact-jupiter-march-17-2016?
utm_source=EarthSky+News&utm_campaign=8895f7a051EarthSky_News&utm_medium=email&utm_term=0_c643945d79-8895f7a051-394671529
Asteroid swept past Earth closer than moon. A 6-meter-large near-Earth asteroid labeled 2016 FW13 passed Earth only 320 000 km away, closer than the moon. http://
earthsky.org/space/asteroid-2016-fw13-close-pass-april-5?
utm_source=EarthSky+News&utm_campaign=59ded3ab5cEarthSky_News&utm_medium=email&utm_term=0_c643945d79-59ded3ab5c-394671529

Exoplanets
•

NASA exoplanet archive. 3 264 exoplanets and 553 multi-planet systems had been discovered up to 10 May 2016. http://exoplanetarchive.ipac.caltech.edu/index.html

Observing
•

•

•

Why does the moon seem to follow you? Be prepared next time a child asks you this
question. http://earthsky.org/astronomy-essentials/moon-and-stars-distance-appearance?
utm_source=EarthSky%20News&utm_campaign=8895f7a051EarthSky_News&utm_medium=email&utm_term=0_c643945d79-8895f7a051-394671529
What is earthshine? That glow over the unlit part of a crescent moon – called earthshine –
is light reflected from Earth. http://earthsky.org/space/what-is-earthshine?
utm_source=EarthSky+News&utm_campaign=de0c850902EarthSky_News&utm_medium=email&utm_term=0_c643945d79-de0c850902-394671529
The Coma cluster of galaxies. The Coma cluster is one of the richest galaxy clusters
known. It is located in the faint constellation Coma Berenices, visible in medium to large
amateur telescopes. How many suns and how many worlds might be located in this direction of space? http://earthsky.org/clusters-nebulae-galaxies/the-coma-berenices-galaxyclu st er ?ut m _s our c e= E arth Sk y+ News&ut m_c amp aign= 59d ed3ab 5c EarthSky_News&utm_medium=email&utm_term=0_c643945d79-59ded3ab5c-394671529

Our galaxy
•

The explosive death of Eta Carinae will cause a mass extinction. Fact or fiction?
We almost certainly have nothing to fear from one of the largest and brightest stars in the
sky. http://www.scientificamerican.com/article/fact-or-fiction-the-explosive-death-of-etacarinae-will-cause-a-mass-extinction/

Black holes
•

What happens to its stuff when a black hole vanishes? http://earthsky.org/space/whath a p p e n s - t o - i t s - s t u f f - w h e n - b l a c k - h o l e - v a n i s h e s ?
utm_source=EarthSky+News&utm_campaign=6f057919ceEarthSky_News&utm_medium=email&utm_term=0_c643945d79-6f057919ce-394671529

SETI
•

SETI turns focus to 20 000 red dwarf stars. Astronomers concerned with SETI had their
reasons for ignoring red dwarf stars in the past. But now that thinking has changed. http://
earthsky.org/space/seti-turns-f ocus-t o-20000-red-dwarf-st ars?
utm_source=EarthSky+News&utm_campaign=59ded3ab5cEarthSky_News&utm_medium=email&utm_term=0_c643945d79-59ded3ab5c-394671529
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Feature of the month: Brightest supernova ever seen
Researchers have discovered the brightest supernova ever seen, and the unusual object
powering it could challenge what physicists know about dying stars. The image below shows an
artist'
s impression of the record-breakingly powerful, superluminous supernova ASASSN-15lh as
it would appear from an exoplanet located 10 000 light-years away from it.
http://www.astronomy.com/news/2016/01/brightest-supernova-ever-seen-pushes-theoreticalmodels-to-the-edge

Astronomy- related images and video clips on the Internet
See the following three video clips at: http://earthsky.org/tag/videos
•

New look at Mercury’s peaks and valleys. An animation of the new global digital
elevation model (dem) created out of images from spacecraft Messenger.

•

Four mini-Neptunes orbiting in lockstep. See an animation of a rare 4-planet system discovered by the Kepler spacecraft.
Video: ride along as a rocket lands. A rocket cam gives you a ringside seat on the April 2
upright landing of the Blue Origin’s new Shepard rocket.

•
•

Dwarf planet Makemake has a moon. This HST image reveals the first moon ever discovered around Makemake which is orbiting the Sun in the outermost region of our solar system. http://earthsky.org/space/dwarf-planet-makemake-has-a-moon

•

Mars Curiosity Rover report. This video is 25 minutes long.
https://www.youtube.com/watch?v=q-bmIkiEu9o

•

Beauty of the northern lights. Gorgeous 5-minute video of the northern lights in February
and March 2016 – captured in still images, panoramas, time-lapse and real-time videos.
http:/ / earths k y. org/ ear th/ vid eo-th e-beaut y- of -th e-n or thern-l ights ?
utm_source=EarthSky+News&utm_campaign=3ec373deeeEarthSky_News&utm_medium=email&utm_term=0_c643945d79-3ec373deee-394671529
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The Whirlpool Galaxy, aka M 51a and NGC 5194, is an interacting spiral galaxy with an active galactic nucleus. The smaller galaxy on the left is M 51B
aka NGC 5195. The pair is located in constellation Canes Venatici. The larger galaxy was the first to be classified as a spiral galaxy. Photograph taken by Doug
Sharpe.

Reminder: Karoo Star Party. 1 - 3 July 2016 at Kambro Farm Stall, 20
km north of Britstown.

The winter solstice of the southern hemisphere is on Tuesday, 21
June 2016 at 00:34 SAST.
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Photographs of comet C/2013 X1, taken by Johan Moolman. In the lower one,
the red streaks and bright spot at top right were caused by a passing plane.
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IC 2944, also known as the Running Chicken Nebula or the Lambda Centauri
Nebula, is an open cluster with an associated emission nebula found in the constellation Centaurus, near the star Lambda Centauri. The small, dark spots to which
the green arrows point, are Bok globules - zones in the nebula where contraction
under gravity of the gas and dust in the nebula has occurred and where new stars
will eventually form. Photograph taken by Johan Moolman.

Old

Pretoria Centre committee
Chairman
Johan Smit
Vice Chairman
Michael Poll
Secretary
Tony Viljoen
Newsletter Editor
Pierre Lourens
Events
Michael Moller
Librarian and
Webmaster
Danie Barnardo
Curator of Instruments Johan Smit
Public Relations Officer Fred Oosthuizen
Observing Coordinator Percy Jacobs
Treasurer and
Membership Secretary Michelle Ferreira
Member
Bosman Olivier

072 806 2939
074 473 4785
072 247 6648
072 207 1403
082 789 8968
084 588 6668
072 806 2939
072 373 2865
060 883 8106
073 173 0168
082 883 1869

newsletters: All old
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found on our website. The database was created by Danie
Barnardo, one of our committee members.

