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NEWSLETTER MAY 2 016

•
•
•
•
•

Venue: The auditorium behind the main building at Christian Brothers College (CBC),
Mount Edmund, Pretoria Road, Silverton, Pretoria.
Date and time: Wednesday 25 May at 19h15.
Programme:
Beginner’s Corner:."Meteorites and impacts" by Danie Barnardo.
What’s Up? by Fred Oosthuizen.
10 minute break — library will be open.
Main talk: TBA to members by e-mail.
Socializing over tea/coffee and biscuits.
The chairperson at the meeting will be Pierre Lourens.

Friday 20 May 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.

Chairman’s Report for the meeting of 27 April 2016

2

Summary of “What’s Up?” to be presented on 25 May 2016

3

NOTICE BOARD

4

Report for Observing Evening on Friday 22 April 2016

5

Observing: The ESO 062-SC08 cluster

6

Astronomy -related images and video clips on the Internet

6

Basics: The Nasmyth telescope focus

7

Letter of appreciation

9

Noteworthy astronomy-related articles on the Internet

10

Feature of the month: Scientists discover hidden galaxies behind the Milky Way

11

The transit of Mercury 9 May 2016 pages 12 - 14
Photographs of Saturn 30 years apart

15

The Trifid Nebula & Pretoria Centre committee & Old newsletters & Database

16

PAGE 2

P R E T OR I A C E N T R E A S S A - M A Y 2 0 1 6

Chairman’s Report for the meeting of 27 April 2016 - by Danie Barnardo
The chairman opened the meeting at 19:15 and welcomed all members and visitors.
Announcements
9 May 2016 - Transit of Mercury. An event is planned at the CSIR International
Conference Centre. Neville Young arranges the event, which will be held on the 1st
floor balcony of the Centre. It offers a spectacular view towards the west. Members
are urged to attend and bring along their sun-viewing equipment. Neville gave a
brief presentation explaining the transit and the planning of the event.
14 May 2016 - Stargazing event at the National Zoological Gardens in Pretoria.
Members are urged to attend and bring along the telescopes for stargazing. A
bring-and-braai will be arranged by Zoo staff.
The next viewing evening will be on 20 May 2016, followed by the monthly meeting
on 25 May.
Beginner’s Corner
Presented by Johan Smith, on sun-like stars. He described the characteristics and
life expectancy of these stars:
How stars are born from a gas-cloud and the start of nuclear fusion when a sufficient mass and temperature are achieved. Fusion of H atoms into He.
Different types of stars based on their spectra.
Evolution of sun-like stars (type G stars)
As the H fuel in the star is burnt up, the star’s outer layer expands to form a red giant.
He fuses into C as the core of the star increases in temperature.
When the gravity cannot hold the outer reaches of the star, a planetary nebula is
formed. leaving a white dwarf star.
What’s Up?
Presented by Bosman Olivier, who elaborated on the events, moon phases, visible
planets and constellations visible during the coming month.
Main event
Johan Smit got hold of a video presentation on the development of the navigation
computers used on the Apollo missions. The video was viewed and a lively question and answer session ensued.
The meeting was adjourned at about 21h15, followed by tea/coffee-and-biscuits
during which the discussions continued.
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Summary of “What’s Up?” to be presented on 25 May 2016
- by Fred Oosthuizen
The evening sky in June 2016
The Moon
•
New Moon Sunday 5th at 05:00
•
First Quarter Sunday 12th at 10:10
•
Full Moon Monday 20th at 13:02
•
Last Quarter Monday 27th at 20:19
•
The Lunar highlight for the month is the crater Aristoteles which can be
found near the Moon’s northern limb and is best viewed six days after New
Moon and five days after Full Moon.
Three bright planets and the brightest stars share the evening sky this
June. Soon after sunset golden Jupiter appears in the west and orange Mars in
the east. As the sky darkens Saturn appears below Mars and Sirius, the brightest star, appears northwest of the zenith. Canopus, the second brightest star, is
southwest of overhead. Midway up the southeast sky are '
The Pointers'
, Beta
and Alpha Centauri. Soon after dusk Arcturus appears in the northeast, often
twinkling red and green as the air breaks up its orange light.
Below Sirius are bluish Rigel and reddish Betelgeuse, the brightest stars
in Orion which is now well to the west, between them is a line of three stars:
Orion'
s belt. This line makes the bottom of '
The Pot'
, now tipped on its side. Sirius, '
the Dog Star'
, marks the head of Canis Major the big dog, now head down
tail up in the west.
Crux, the Southern Cross, is southeast of the zenith, to the right of '
The
Pointers'
. Alpha Centauri, the brighter Pointer, is the closest naked-eye star, 4.3
light years* away. Beta Centauri, like most of the stars in Crux, is a very luminous blue-giant star hundreds of light years away. Canopus is also very luminous and distant: 13 000 times brighter than the sun and 300 light years away.
Orange Antares, right of Mars, marks the body of Scorpius, the Scorpion.
Antares means '
rival to Mars'in Greek for the planet and star are often similar in
colour and brightness (but not now). Antares is a red-giant like Betelgeuse; 600
light years away and 19 000 times brighter than the sun.
Arcturus, in the northeast, is the brightest red star in the sky but, at 37
light years, is much closer than Antares. It is about 120 times brighter than the
sun.
The Milky Way is brightest in the southeast toward Scorpius and Sagittarius. In a dark sky it can be traced up the sky past the Pointers and Crux, fading
toward Sirius. The Milky Way is our edgewise view of the galaxy, the pancake of
billions of stars of which the sun is just one. The thick hub of the galaxy, 30 000
light years away, is in Sagittarius. The nearby outer edge is by Orion where the
Milky Way is faintest. A scan along the Milky Way with binoculars shows many
clusters of stars and some glowing gas clouds, particularly in the Carina region
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and in Scorpius.
The Clouds of Magellan, LMC and SMC, are midway down the southern
sky, easily seen by eye on a dark moonless night without city lights. They are
small galaxies. The Large Magellanic Cloud is 160 000 light years away and is
about 5% the mass of our Milky Way galaxy. The Small Cloud is around 200
000 light years away and 3% the mass of our galaxy. That'
s still many billions of
stars in each.
Mars is closest to Earth at the end of May, beginning of June. It will then
be 75 million km away. It is a small planet, half the diameter of Earth, so never
looks big in a telescope. At this approach one needs to magnify Mars 100 times
to make it appear as big as the full Moon does to the naked eye. We catch up
on Mars and pass it by every 26 months. At the next pass or '
opposition'in 2018
Mars will be 58 million km away and appear 1/3rd bigger than now.
At the beginning of June Jupiter sets around 12 midnight, reducing to
around 10pm by month'
s end. Jupiter is 750 million km away. It is always worth
a look in a telescope. Its four big '
Galilean'moons look like faint stars near the
planet. One or two can be seen in binoculars. All four are easily seen in any
telescope magnifying 20x or more. Sometimes one or more of the moons will be
invisible as they pass in front of, or behind, Jupiter. The Moon will be near Jupiter on the 11th.
Saturn is a great sight in any telescope with its rings now near maximum tilt. It is 1360 million km away. Titan, its biggest moon, orbits four ring diameters from the planet. Three or four smaller moons can be seen in larger telescopes closer to Saturn.

Reminder: “Gateway to space” exhibition.
Sandton Centre, 1 June - 31 July 2016.
http://gatewaytospace.co.za/en/home/

Now on our website:
1)

The web link for Sky Maps - http://www.skymaps.com/downloads.html

2)

Johan Moolman – “Observer’s Guide by Constellation”.
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Report for Observing Evening on Friday 22 April 2016
- by Johan Smit
A clear sky awaited those who arrived early. Johan, Percy, Rudolph and Bosman were first on site. We were soon joined by Neville Young and as we were setting
up about 20 to 25 visitors started streaming in. I had a few phone calls during the week
enquiring about our viewing evenings and it looked like most of them came and saw.
And they did. While we talked and showed them around, Jupiter surprised us all.
The great red spot was perfectly situated for viewing and the seeing conditions were
very good for planetary viewing. For a change, we actually saw some colour in the red
spot. Neville Young mentioned that it was one his personal best views of this elusive
target. And all the visitors, most of them complete novices, saw and identified the red
spot. This made me slightly jealous, because it took me more than 5 years to see it for
the first time.
In between admiring Jupiter we moved the telescopes around to other favourites. All of
us saw a variety of typical targets. In the south-east Omega Centauri featured prominently and moving southwards we targeted the jewel box, Eta Carina nebula, NGC
3532 the wishing well cluster, the gem cluster and finally to my favourite asterism NGC
2547, the heart cluster.
The targets in the north-west were not neglected and Orion was pointed out and
the favourite M42, great nebula was properly studied. While viewing the nebulas the
topic of star birth and its life cycle came up and was explained to all who listened by
Percy. Different spectral class stars were pointed out by their colours to further illustrate the topic.
Double stars were not neglected and the usual showpieces, Castor, Alpha Centauri and Alpha Crux were shown to everyone. While in the area, Ruby Crux, a dim,
deep red carbon star close to Beta Crux was also visited and admired. Using that as
an example the end part of a star’s life cycle was discussed.
In the meantime Neville had set up his solar system model and everyone was
entertained by a very informative presentation on solar system dynamics. I am sure
that none of our visitors had any chance of being bored. Many of them commented and
thanked us for a very good learning experience.
Because all the telescopes on the field were homemade, the topic of telescope
making was also explained to the visitors who showed interest in our strange devices.
We may just gain a student or two in the foreseeable future.
When the Moon rose, we did some lunar viewing and the last few visitors waited
patiently for Saturn to rise above the trees in the east. Being Saturn it impressed the
visitors tremendously, as it always do, despite still being low on the horizon. It will be
much better situated for quality viewing over the next few viewing evenings. Mars,
which is also in Scorpio, was not neglected and because the sky was so good, I am
sure that I could see some surface detail. Others also commented that they could see
different coloured regions on the surface.
After 22:00 some tired, satisfied astronomers and visitors called it a night. It was
a superb viewing evening, poorly attended by our own members, well attended by visitors, and very well run by the astronomer present. My sincere thanks go to Bosman,
Percy, Rudolph and Neville. You did ASSA Pretoria proud.
I just wished more of our members could enjoy such a good evening with us.
So, next time you wonder whether to attend an observing evening or not---do not wonder---just do it and you will not regret the decision.
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Observing: The ESO 062-SC08 cluster - by Magda Streicher
The establishment of the European Southern Observatory (ESO) became a reality with
the signing of an agreement on 5th October 1962. Only in 1963 was it decided to build the
observatory in the Cerro Chincado mountains, high up on the slopes of Cerro La Silla. The
location guaranteed a stable, dry climate, which would bring with it unbelievably clear night
skies. The first ESO big eye telescope to observe the night skies in 1968 was the 1 meter
photometric telescope, followed shortly afterwards by the 1.5 meter spectroscopic telescope.
From South Africa a Double Astrograph was shipped to La Silla. By 1976 six countries had
already invested in the project and the 3.6meter telescope, the largest, saw first light. The
ESO is now recognised as one of the world'
s largest giants keeping a watch on the universe
(Laustsen, Madsen and West).
Tackling different projects is a challenge, and the ESO clusters are a challenge I have
been taking on over the past three years. They are in a class of their own which could most
aptly be described as obscure. I am priviliged to be able to share one of these objects with
you.
The particular grouping ESO 062-SC08 in the Carina constellation remains something
quite special to me, as it is one of the first ESO clusters I ever observed through my 12-inch
telescope, hence my addiction to the slavish seeking out of these tiny, peerless, mystical
clusters.
Seven outstanding stars in a N-S direction with various stars between magnitudes 8
and 9 and shades of yellow and orange. The group consists mainly of yellow stars, with the
brightest being the orange-coloured 8th magnitude star HD 90121 situated more or less in
the centre of the group. This stringy little group is by far one of the more fascinating groupings in the ESO open clusters list. Viewed in a special way, the grouping has the shape of the
letter Z.
Great observatories hold a special charm for me, and so do these little star groupings
with the sense of mystique that surrounds them.
Object
Bright *
Type
RA
Dec
Mag
Size
o
ESO 062-SC08
HD
Open
10.21.7
+69 20
9
5’
90121
cluster

Astronomy- related images and video clips on the Internet
•

Full Venus and crescent moon rise. See an image and a video clip.
http://apod.nasa.gov/apod/ap160414.html

•

Cancri 55 e: climate patterns on a lava world. See an animation of this exoplanet moving
around its star. http://apod.nasa.gov/apod/ap160405.html

•

Dramatic circular outburst from Sun. Video clip of a circular solar outburst observed by
the Solar Dynamics Observatory. http://earthsky.org/space/dramatic-circular-outburst-fromsun?u tm_source=Earth Sky+News&utm_campaign =b 50e90efb 4EarthSky_News&utm_medium=email&utm_term=0_c643945d79-b50e90efb4-394671529

•

Video: What is a pulsar? Hear the word “pulsar” and wonder what it is? Take 95 seconds
to watch this video from NASA Astrophysics. http://earthsky.org/space/what-is-a-pulsar?
utm_source=EarthSky+News&utm_campaign=4c39338e9fEarthSky_News&utm_medium=email&utm_term=0_c643945d79-4c39338e9f-394671529

•

Transit of Mercury 9 May 2016. A great video from the SDO (Solar Dynamics Observatory) which is in orbit around Earth. https://www.youtube.com/watch?v=HJ8sISHKYkA

•

Transit of Mercury 9 May 2016. Solar Chat - the world’s best gathering of solar astronomers. http://solarchat.natca.net/index.php?sid=1b222341891edc7ba58ce7e019442aa7
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Basics: The Nasmyth telescope focus - by Pierre Lourens
The Nasmyth focus is found on reflector telescopes with alt-az mountings, i.e. mountings
with a vertical and an horizontal axis. To study starlight in great detail, its spectrum must be dispersed enough to distinguish the finest features. But spectrographs for this kind of work must be
heavy and bulky - not suited to be mounted at the Cassegrain or Ritchey-Chretien focus positions, where the delicate balance of the telescope will be disturbed. The same is true for other
heavy and bulky instruments typically used at research observatories.
Accordingly, a telescope is designed with the Nasmyth focus (named after the 19thcentury Scottish engineer James Nasmyth). The beam is directed (no matter where the telescope
is pointed to) to a fixed focus on a platform that rotates with the telescope around the azimuthal
(i.e. vertical) axis.
Having these heavy instruments on the Nasmyth platform also simplifies their design. If
the instrument is kept on a platform that only rotates horizontally, then the stresses on the
instruments stay constant, as their orientations do not change. In other words, it is a lot simpler to
design the instruments to sit one way, as opposed to designing them to be flipped upside down
or held out sideways, as they would be at the Cassegrain / Rithey-Chretien focus.
As in the Cassegrain / Rithey-Chretien telescope designs, the light falls on a concave
parabolic / hyperbolic primary mirror, then is reflected towards a convex secondary mirror. The
latter reflects the light onto a comparatively small tertiary flat mirror placed on the optical axis of
the telescope. This reflects the light perpendicular to the optical axis through a hole in the middle
of the horizontal axis to the focus on the Nasmyth platform beside the telescope. The optical path
is shown in figure 1.
Figure 1

Modern research telescopes have two Nasmyth foci, one on each of two Nasmyth
platforms on opposite sides of the vertical axis. The platforms rotate with the telescope around
the vertical axis. The tertiary mirror can be turned around to reflect light to either of the Nasmyth
foci, or retracted to allow light to pass through the hole in the primary mirror to a Cassegrain /
Rithey-Chretien focus at the back of the primary mirror. This configuration allows three different
instruments to be permanently attached to the telescope, each accessible at the flick of a switch,
giving astronomers significantly more flexibility, as in the Japanese Subaru telescope, shown in
figure 2. These instruments are often enclosed in light-tight, temperatue-controlled laboratories.
Like at the coudé focus, the field of view rotates at the Nasmyth focus whilst tracking an
object, but this can be compensated for by using derotation optics (which causes light loss) or by
mounting the instrument on a rotating platform which rotates with the field of view, as shown
in figure 3.
The twin 10-meter Keck telescopes on Mauna Kea in Hawaii, the 8.2-meter Subaru
Telescope sited next to them, the 8.2-meter Very Large Telescope in Chile, as well as the 4.2meter William Hershel Telescope on La Palma in the Canary Islands, all use Nasmyth platforms
to mount their instruments. The future Thirty Meter Telescope is similarly designed.
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Figure 2
The Japanese
8.2 meter Subaru
Telescope.

Figure 3
A photograph of an
instrument (ULTRACAM)
mounted at one of the
Nasmyth foci of the 8.2
meter
Very
L arg e
Telescope in Chile. The
instrument rotates with
the field of view.
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Noteworthy astronomy-related articles on the Internet
Solar system
•

•

Small asteroid detected 4 days after passing as close as satellites. It is disquieting that
this asteroid was detected for the first time 4 days after its closest approach to Earth, which
was only 40 000 km. http://earthsky.org/space/asteroid-2016-ef195-detected-4-days-afterpass ing ?utm _s our c e=E arthS ky+ News &utm _c ampaign= 7329c5f21cEarthSky_News&utm_medium=email&utm_term=0_c643945d79-7329c5f21c-394671529
Getting to know Pluto. What scientists have learned so far from the constant stream of
data from the New Horizons spacecraft. http://earthsky.org/space/getting-to-know-pluto?
utm_source=EarthSky+News&utm_campaign=bb997cdb56EarthSky_News&utm_medium=email&utm_term=0_c643945d79-bb997cdb56-394671529

Exoplanets
•

Oddball hot Jupiter has wildly eccentric orbit. What makes HD 80606b stand out amid
the 3200+ known exoplanets is its highly eccentric, comet-like orbit. At periastron it almost
touches its star and at apastron it is almost 1 AU away. http://earthsky.org/space/oddballh o t - j u p i t e r - h a s - w i l d l y - e c c e n t r i c - o r b i t ?
utm_source=EarthSky+News&utm_campaign=f764af579cEarthSky_News&utm_medium=email&utm_term=0_c643945d79-f764af579c-394671529

Interstellar travel
•

Announcing "Breakthrough Starshot": building Earth's first starships. The plan is basically simple: create an immensely powerful system of ground-based lasers and use them
to propel ultra-light nanocraft – miniature space probes attached to lightsails – up to 20% of
the speed of light.
http://spaceref.com/interstellar/announcing-breakthrough-starshot-building-earths-firststarships.html
http://breakthroughinitiatives.org/Initiative/3

Extragalactic astronomy
•

The extremely hot heart of quasar 3C273. Scientists combined radio telescopes on Earth
and in space to learn that this famous quasar has a core temperature hotter than 10 million
million degrees! That’s much hotter than formerly thought possible. http://earthsky.org/
s p a c e / t h e - e xt r e m e l y - h o t - h e a r t - o f - q u a s a r - 3 c 2 7 3 ?
utm_source=EarthSky+News&utm_campaign=9466b6a9c4EarthSky_News&utm_medium=email&utm_term=0_c643945d79-9466b6a9c4-394671529

Observing
•

Acrux, brightest star in Southern Cross. Bluish Alpha Crucis, aka Acrux, is the brightest
star in the constellation Crux. http://earthsky.org/brightest-stars/acrux-shines-in-thesou th ern -cross?u tm_sou rce =Earth Sky% 20 Ne ws&u tm_camp a ig n =b aaecfb 72b EarthSky_News&utm_medium=email&utm_term=0_c643945d79-baaecfb72b-394671529

•

Mimosa is second-brightest in Southern Cross. From the southern hemisphere, Beta
Crucis, aka Mimosa, is a prominent and beloved star. http://earthsky.org/brightest-stars/
s o u t h e r n - m i m o s a - i s - t h e - 1 9 t h - b r ig h t e s t - st a r ? u t m _ s o u r c e = E a r t h S k y %
2 0 N e w s & u t m _ c a m p a i g n = 8 5 7 4 6 f 5 5 1 c EarthSky_News&utm_medium=email&utm_term=0_c643945d79-85746f551c-394671529

Applications of Earth- orbiting artificial satellites
•

Searching for shipwrecks from space. A new study uses satellite images to detect ships’
watery graves. http://earthsky.org/earth/searching-for-shipwrecks-from-space?
utm_source=EarthSky+News&utm_campaign=e7bf21940d-
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•

Another record low for Arctic sea ice. The extent of Arctic sea ice has been monitored
with satellites for 37 years. http://earthsky.org/earth/2016-record-low-winter-arctic-sea-ice?
utm_source=EarthSky+News&utm_campaign=f764af579cEarthSky_News&utm_medium=email&utm_term=0_c643945d79-f764af579c-394671529

Feature of the month: Scientists discover hidden
galaxies behind the Milky Way - by Pierre Lourens
Hundreds of hidden nearby galaxies have been
studied for the first time, shedding light on a mysterious
gravitational anomaly dubbed the Great Attractor. Despite
being just 250 million light years from Earth - very close in
astronomical terms - the new galaxies had been hidden
from view until now by our own galaxy, the Milky Way.
Although light from those galaxies cannot penetrate
the dust and gas around the plane of the Milky Way, radio
waves coming from them can do so. Using CSIRO’s
Parkes radio telescope in Australia, equipped with an innovative receiver, an international team of scientists were
able to see through the Milky Way into a previously unexplored region of space. Prof. Renée C. Kraan-Korteweg,
head of the Astronomy Department of the University
of Cape Town, was a member of the research team.
The discovery may help to explain the Great Attractor region, which appears to be drawing the Milky Way and hundreds of thousands of other
galaxies towards it with a gravitational force equivalent to that of a million billion Suns.
http://www.icrar.org/home/hidden-galaxies
http://www.parkes.atnf.csiro.au/
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Top: Johan Moolman caught in the act of observing the transit of Mercury on 9 May 2016.
He is using a black plastic crate turned on its side and curtains to shade his laptop PC
screen from light. Below: One of his photographs of the transit.

Large sunspot
Smaller sunspots

Mercury
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Neville Young arranged an observing session of the transit of Mercury on the afternoon of Monday 9 May. The observing was done from the balcony of the CSIR Convention Centre. Immediately below is a photograph taken of the activities there. Below is a photograph of Neville explaining details of the transit to a small audience.
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Mercury

Large sunspot

Mercury

Large sunspot

Photographs of the transit of Mercury taken on 9 May 2016 from the
balcony of the CSIR Convention Centre. The top one was taken by
Brett du Preez and the bottom one by Dawie Venter.
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Comment on next page
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Photographs of Saturn taken by Barbara Cunow (on previous page)
Two photographs of Saturn in Scorpius, taken almost exactly 30 years apart. Both show
the northern part of Scorpius with Saturn in it. Because they were taken at the same time of the
year, the Earth was in the same position in its orbit around the Sun in both cases.
Saturn is now at almost the same spot than where it was 30 years ago. It is now a little bit
further east from where it was in April 1986 which shows that the orbital period of Saturn is indeed a little bit shorter than 30 years. Because the Earth is at the same position in its orbit on
both dates, the difference in Saturn'
s position in the sky is entirely due to the difference in Saturn'
s position in its orbit.
In April 1986 Saturn was alone in Scorpius, whereas this year it is accompanied by Mars.

The Trifid Nebula. Photograph by Percy Jacobs.
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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 reminded that a database of the
books in our library is to be
found on our website. The database was created by Danie
Barnardo, one of our committee members.

