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Chairman’s Chatter 

By Mike Hadlow 

Dear Members,  

On 21 June we had the winter solstice, the shortest day and longest night of the year.  The sun 

is now on its way back to the southern hemisphere, passing the equator on its way to the Tropic 

of Capricorn which it will reach in December, when we have the summer solstice. Our days are 

now starting to get longer. 

As expected, we have had some fantastic viewing evening.  Our star party held at Murray 
McKenzie’s farm in Cato Ridge went off without a hitch and was well attended.  Even though the 
moon was at its first quarter we managed to have some fantastic viewing including the planets 
Jupiter and Saturn and the ‘Big Five of the African Sky’, Omega Centauri, Eta Carina, Southern 
Pleiades, the Milky Way and the Coal Sack nebula, although due to the brightness of moon the 
Coal Sack nebula was not easily defined.  

Other activities during the month included :  A presentation in Eshowe on Friday 23 June 2017 
and a scheduled  viewing to visitors from St Mary’s college and Leeds University in the UK. The 
presentation was given by Logan on Friday night but it was clouded over and no viewing was 
done on Friday. However, Logan Govender, John Gill and Peter Dorhmel went back to Eshowe 
on Tuesday evening where a viewing was held for these students and scholars. 

On Friday 23 June 2017 a presentation and viewing to Moyeni Pre-primary school and Athlone 

Primary School in Amanzimtoti was given by Piet Strauss.  The talk was given however it was 

cloudy after the talk and no viewing was carried out. 

Our public viewing at St Henry’s Marist Bros College on the 23
rd

 was also cancelled because of 

cloud. 

Our June meeting was once again well attended, 29 members and 3 visitors.  Our speaker was 
Dr. Matt Hilton from UKZN who gave us a presentation on “Galaxy Clusters.”  Whenever I see or 
listen to presentation like Dr Hilton’s on something like galaxies beyond our galaxy the Milky 
Way and galaxy clusters beyond those, it makes me feel so insignificant and difficult to 
comprehend our presence on the third rock from our sun, amongst all this vastness. 
 

Thanks to those of you who gave us feedback on our basic astronomy course.  We have noted 

the feedback and hope to incorporate any changes considered necessary in future course 

content.  

As indicated last month and at the June general meeting, our general meeting this month on 12 
July will be our AGM.  A finger will be served immediately after the meeting which is not 
expected to last more than 45 minutes.  Should anyone wish to nominate someone to serve on 
our committee please let us know and complete the required nomination form prior to the 
meeting.  Also on the night of the meeting, nominations from the floor will be called for.  
 
Our public viewing this month will be held on 23 July and your hosts will be Maryanne and Brian 
Jackson.  Let’s hope for clear skies for the public viewing for a change! 
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… Chairman’s Chatter 

Future activities planned for the second half of this year include; 

Our star party on 18 August at the Botanic Gardens. 

The eThekwini Municipality’s sustainable living Exhibition to be held on 15 to 19 September, 

Hobby X to be held on the 6 to 8 October. 

Don’t forget the previous request from ASSA National, for contributions to MNASA, the monthly 

notes of the Astronomical Society of South Africa.  Also remember, ASSA National has 

announced their intention to hold a symposium 

in Cape Town in March 2018.  As previously 

indicated the theme of the symposium is 

‘Amateur Astronomy in the Digital Data Age - 

how Amateurs can do real Science.’  

At our last National Council Meeting we were 

requested to share information on various ASSA 

mail groups, ASSA_Info and ASSA_Discussion. 

Looking forward to seeing as many as you as 

possible at our AGM the 12
th
 . 

Wishing you clear skies and great viewing. 

Mike 

 

THE BIG 5 OF THE AFRICAN SKY 

The magnificent southern sky is a starry realm richly sown 
with a treasury of deep-sky objects: star clusters, bright and 
dark gas clouds, and galaxies. 

From this (sometimes bewildering) array five specimens of 
each class of object have been selected by a special Deep-
Sky Task Force and are presented here as the celestial Big 
Five. 

The representative of open star clusters is the Southern 
Pleiades. First amongst the globular star clusters is the 
overwhelming omega Centauri. Bright nebulae are 
represented by the majestic eta Carinae Nebula. The 
mysterious dark nebulae are represented by the Coal Sack. 
And the most splendid galaxy of them all is our own Milky 
Way Galaxy. 

Your mission is to observe each of these beautiful objects 
and report back on what you have witnessed. 

All submitted observations will be carefully evaluated and 
feedback will be given. The names of all participants will be 
acknowledged on the ASSA website. Observing certificates 
will be awarded only on merit and are issued by the Deep-
Sky Section of the Astronomical Society. 

Have fun, and keep looking up! 
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Spring Spiral Galaxies and the  
Expanding Universe 

By Brian Ventrudo  

 
The Andromeda Galaxy, the nearest major spiral galaxy. 

 Image by Terry Hancock at Downunder Observatory and Grand Mesa Observatory. 
 
One of eleven children born on an Indiana farm, Vesto Slipher graduated with an astronomy 
degree and went to work at Lowell Observatory, near Flagstaff, in the Arizona Territory, in 1901. 
The observatory was founded by Percival Lowell, the black sheep of a famous and wealthy 
Massachusetts family that included the poet Amy Lowell, his sister, and his brother Abbot 
Lawrence Lowell, a president of Harvard University.  ‘Percy’ Lowell was famous for his 
passionate interest in the planet Mars, and he commissioned the master optician Alvan Clark to 
build the observatory’s 24-inch refractor for the study of Mars and the other planets.  A modest 
and hardworking Midwesterner, Slipher got along well with the blue-blood Lowell and, although 
he was initially employed on a short contract, Slipher was kept on and remained at 
the observatory for his entire 50-year career. 
 
After arriving in Arizona, Slipher set to work with the observatory’s spectrograph, an instrument 
to separate and analyze the visible wavelengths of light from celestial objects.  He was 
overwhelmed at first with the professional instrumentation– his work in Indiana mostly involved a 
tiny 4-inch reflector.  Slipher struggled for a year with the 450-pound spectrograph, which was 
mounted on the end of the long tube of the 24-inch refractor.  He once even confused the red 
and blue ends of the spectrum, a very fundamental mistake. 

http://cosmicpursuits.com/author/cosmicpursuits/
http://www.downunderobservatory.com/
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… Spring Spiral Galaxies 
 
 

 
But he eventually got the hang of it and embarked 
on a long series of scientific discoveries with his 
spectrograph that included the rotation periods of the 
outer planets, the discovery of matter in the space 
between stars, and the discovery of a thin layer of 
sodium atoms in the Earth’s upper atmosphere that’s 
now used by astronomers to produce artificial guide 
stars using powerful lasers. 
 
Like most good hands-on scientists, Slipher learned 
how to tease more out of his instrumentation, and at 
Lowell’s behest he eventually turned the telescope 
and spectrograph from the bright planets to the 
relatively faint “white nebulae”, objects which we 
now call galaxies but which in the early 20th-century 
were still a mystery. 
 
Getting a spectroscopic measurement of these 
galaxies was no easy task, however.  If you’ve ever 
looked at a galaxy through a telescope, even a 
prominent galaxy like the Sombrero, you’ve noticed 
they are quite dim.  And while Slipher had a 
relatively big 24-inch scope to collect light, it was not 
the ideal telescope for such work, and much of the 
light was lost as it passed through the optics of the 
spectrograph.  The remaining light was collected by 
the relatively insensitive photographic plates of the 
day.  Getting a single spectrum of a galaxy took 

dozens of hours over many nights of painstaking work.   
 
Despite the challenges, Slipher got results with a year after starting. He started with the 
Andromeda Nebula, M31, the brightest “white nebula”, and by the end of 1910 he found a shift of 
hydrogen absorption lines in its spectrum that suggested it was moving towards us at about 200 
km/s.  He found a similar result with the Triangulum Galaxy, M33. 
 
Then he moved to fainter galaxies, and his list of targets reads like the spring observing list of a 
modern weekend stargazer with a humble 8″ Dobsonian: the edge-on spiral “nebulae” like the 
Sombrero (M104), NGC 3115, NGC 4565, and NGC 5866, as well as bright and attractive face-
on spirals like M81 and M94.  If you’re even a moderately serious stargazer, you’ve probably 
seen them all. 
 

 
Three galaxies measured by Vesto Slipher for redshift. From left NGC 4565, M81, and NGC 

7331. All images courtesy of Terry Hancock at Downunder observatory and Grand Mesa 

https://www.eso.org/public/images/potw1425a/
https://www.eso.org/public/images/potw1425a/
http://www.downunderobservatory.com/
http://www.grandmesaobservatory.com/
http://cosmicpursuits.com/wp-content/uploads/2017/06/Slipher-Redshift-Galaxies.jpg
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… Spring Spiral Galaxies 
 
 
On the other side of the plane of the Milky Way, in the 
autumn months, he examined Andromeda as well as 
NGC 1023 and NGC 7331 (the “Little Andromeda” 
galaxy). 
 
From their spectra, Slipher discovered that many of 
these galaxies were travelling at fantastic speeds. Some 
moved towards the Milky Way, but most showed 
redshifted spectra, which meant they were moving away 
from us.  
 
The Sombrero Galaxy, as mentioned, and the spindle-
shaped NGC 4565 were flying away at 1000 km/s or 
more, more than 25x the average speed of nearby stars 
in our own galaxy. Slipher’s results strongly suggested 
these galaxies were not part of our own Milky Way. 
They simply moved too fast. 
 
Slipher presented his results of the speed of 15 galaxies 
to the American Astronomical Society in 1914, and 
received a standing ovation. 
 
Though no one understood it at the time, Slipher’s 
discovery of receding galaxies had more profound 
implications. With his modest instrumentation, he had  
discovered the first hints that we live in an expanding 
universe, one that had a beginning from a dense, hot, 
primordial state billions of years ago. 
 
 
 

Slipher hard at work on his 
spectrograph at the focus of the 24-
inch refractor at Lowell Observatory. 
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At The Eyepiece 
 July 2017 by Ray Field 

THE MOON is First Quarter on the 1st, FULL on the 9th, Last Quarter on the 16th, NEW on the 

23rd and and First Quarter again on the 30th. 

 

The Moon is near Jupiter on the 1st, Saturn on the 6th and 7th, Venus and Albebaran on the 

19th and 20th, Regulus on the 25th and Jupiter and Spica again on the 28th and 29th. 

 

MERCURY is an early evening object this month and will reach its highest above the North West 

horizon at the end of the month.  It is near the Beehive open cluster (M 44) in Cancer on the 10th 

after sunset and near Regulus in Leo between the 24th and 31st.  A diagram is given on page 37 

of ASSA SKYGUIDE of Mercury's movements after sunset. 

 

VENUS, in the morning sky before sunrise, passes between the Pleiades and Hyades open 

clusters between the 8th and 14th.  It is near Aldebaran on the 14th and the faint Crab Nebula  

(M 1) in Cancer, on the 26th.  Binoculars will help with seeing the clusters.  See the diagrams on 

page 35 of Skyguide. 

 

MARS is too close to the Sun for observation this month and is in conjunction with the Sun on the 

27th. 

 

JUPITER, in Virgo, is the very bright object near Spica and is suitably placed for evening 

observation.  Details of the movements of its 4 brightest moons around it are given on page 37 of 

Skyguide. 

 

SATURN can be easily seen with the naked eye as a bright star near the tail of Scorpius and the 

"Teapot" asterism in Sagittarius.  The Moon is near Saturn on the 6th and 7th per diagram on 

page 35 of Skyguide.  Saturn can be seen from sunset until after midnight. 
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… At The Eyepiece 

 

URANUS, in Pisces, is a very faint object and binoculars would help in finding it. Finder chart is 

on page 79 of Skyguide. 

 

NEPTUNE, in Aquarius, is even fainter than Uranus and cannot be seen with the naked eye. A 

finder chart is on page 79 of Skyguide  

 

COMETS. Comet P/2013 P5 (PanSTARRS) is at perihelion on the 10th and Comets 217P/

LINEAR and 251P/LINEAR are at perihelion on the 16th. 

 

METEORS. The following meteor showers are visible under good observing prospects this 

month. 

  1) Pisces Australids  max. 28th  ZHR 05 watch from 21h30m to 05h 

  2) So.delta Aquarids  max. 29th  ZHR 25 watch from 22h00m to 05h 

  3) Alpha Capricornids max. 30th  ZHR 05 watch from 20h00m to 04h 

 

THE STARRY SKY.  In the early evening Canopus is very low over the South West and the 
Southern Cross is high over the South.  The bright star Spica and Jupiter are high up whilst 
Regulus is setting in the West. The bright, orange star Arcturus is quite high over the North and 
the little semi-circle of stars making up the Northern Crown, is down to its right.  Scorpius and 
Sagittarius are well up in the early evening sky and the southern birds, Pavo and Grus, are rising 
over the South East. The region of the 3 Crosses is full of interesting objects and worth scanning 
in binoculars. 

 
REFERENCES: ASSA SKYGUIDE 2017, Norton's Star Atlas, Philips's Planisphere for 35 
degrees South and Sir Patrick Moore's Stars of the Southern Skies. 

 
 QHYCCD Astronomy CCD/CMOS Camera 

  
World-leading astronomical cameras, ranging from entry-level to professional, from CMOS to CCD, specially crafted 

for amateur astronomers worldwide. 

 
Image captured with a QHY367C camera 

  
Astronomical cameras, guide telescopes with cameras and PoleMaster. The QHYCCD systems will make the polar 

alignment of your equatorial mount simple and accurate and are now available from the South African agent, DFT 

Services.    For more information contact:  Contact Peter on 084 4021 107  email: petergd@tiscali.co.za 

mailto:petergd@tiscali.co.zar
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The Cover Image - Messier 5 

Image by John Gill 

 

The globular cluster Messier 5 
(NGC 5904), in the constellation 
Serpens, is one of the finest in 
the sky. 

Globular cluster M 5 was 
discovered by Gottfried Kirch and 
his wife Maria Margarethe in 
1702, while observing a comet; 
he described it as a "nebulous 
star".  Charles Messier found it 
independently in 1764, and 
described it as a round nebula 
which "doesn't contain any stars". 
William Herschel resolved 
individual stars in the cluster in 
1791; he counted 200 of them 
with his 40-foot reflector, 
"although the middle is so compressed that it is impossible to distinguish the components." 

Observing Messier 5 

Visually, Messier 5 is nearly as impressive as the great Hercules Cluster, Messier 13.  At 
magnitude 5.6, M 5 can just be seen with the naked eye on a clear night.  To find M 5, first locate 
the nearby star 5 Serpentis.  The globular cluster is easily visible as small fuzzy patch in good 
binoculars. 

At low power, M 5 shows a well-concentrated core, and some resolution around the periphery of 
its halo.  Its brightest stars, of magnitude 12.2, can just be resolved with a 4-inch telescope; they 
form curved patterns extending from the central part, suggesting a spider.  Larger telescopes or 
photographs reveal thousands of stars, and a few less-populated gaps.  At 100x the outer halo is 
well-resolved, and extends out to a diameter of 15'. 

The nearby double star 5 Serpentis consists of components of magnitude 5 and 10 separated by 
11".  This star is mentioned in Messier's description.  Also situated nearby, just about 40' south 5 
Ser, is the faint and distant globular cluster Palomar 5 (magnitude 11.8; diameter 6.9'). 

Physical Properties 

The distance to M 5 is about 24,500 light-years, and the cluster contains more than 100,000 stars 
- up to perhaps 500,000, according to some estimates.  Spanning 165 light-years across, M5 is 
one of the larger globular clusters known.  Its tidal radius, beyond which member stars would be 
torn away by the Milky Way Galaxy's tidal gravitational forces, is 202 light years.  At 13 billion 
years old, it is also one of the older globulars in the Milky Way Galaxy.  M 5 is receding from us at 
about 52 km/sec. 

M 5 contains 105 known variable stars, of which 97 are the RR Lyrae type. RR Lyrae stars, 
sometimes referred to as "cluster variables", are somewhat similar to Cepheid variables, and can 
be used to measure distance since the relation between their periods and luminosities are well 
known. The brightest variable in M 5 varies from magnitude 10.6 to 12.1 over a period of 26.5 
days. A dwarf nova has also been observed in this cluster. 
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… The Cover Image 

M 5 contains 105 known variable stars, of which 97 are the RR Lyrae type. RR Lyrae stars, 
sometimes referred to as "cluster variables", are somewhat similar to Cepheid variables, and can 
be used to measure distance since the relation between their periods and luminosities are well 
known. The brightest variable in M 5 varies from magnitude 10.6 to 12.1 over a period of 26.5 
days. A dwarf nova has also been observed in this cluster. 

Tech Specs: 

Celestron 8” EdgeHD on AVX mount and Canon 600d 
ZWO Optics for autoguiding 
Processed in PixInsight 
 
20 Lights @ ISO 800 for 180 seconds 
60 Bias & Flats and 10 Darks 
 
20 Lights @ ISO 1600 for 180 seconds 
60 Bias & Flats and 10 Darks 
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Ancient Astronomers - Hipparchus 

From Wikipedia 

Hipparchus of Nicaea (/hɪˈpɑːrkəs/; Greek: 
Ἵππαρχος, Hipparkhos; c. 190 – c. 120 BC) was a 
Greek astronomer, geographer, and mathematician.  
He is considered the founder of trigonometry but is 
most famous for his incidental discovery of precession 
of the equinoxes. 
 
Hipparchus was born in Nicaea, Bithynia (now Iznik, 
Turkey), and probably died on the island of Rhodes.  
He is known to have been a working astronomer at 
least from 162 to 127 BC.  Hipparchus is considered 
the greatest ancient astronomical observer and, by 
some, the greatest overall astronomer of antiquity.  He 
was the first whose quantitative and accurate models 
for the motion of the Sun and Moon survive.  
 
For this he certainly made use of the observations and 
perhaps the mathematical techniques accumulated 
over centuries by the Babylonians and other people 
from Mesopotamia.  He developed trigonometry and 
constructed trigonometric tables, and he solved several 
problems of spherical trigonometry.  
 
With his solar and lunar theories and his trigonometry, 
he may have been the first to develop a reliable method 
to predict solar eclipses.  His other reputed 
achievements include the discovery and measurement 
of Earth's precession, the compilation of the first 
comprehensive star catalog of the western world, and possibly the invention of the astrolabe, 
also of the armillary sphere, which he used during the creation of much of the star catalogue. 
 
 

Life and work 
 
Relatively little of Hipparchus's direct work survives into modern times.  Although he wrote at 
least fourteen books, only his commentary on the popular astronomical poem by Aratus was 
preserved by later copyists.  Most of what is known about Hipparchus comes from Strabo's 
Geography and Pliny's Natural History in the 1st century; Ptolemy's 2nd-century Almagest; and 
additional references to him in the 4th century by Pappus of Alexandria and Theon of Alexandria 
in their commentaries on the Almagest. 
 
There is a strong tradition that Hipparchus was born in Nicaea (Greek Νίκαια), in the ancient 
district of Bithynia (modern-day Iznik in province Bursa), in what today is the country Turkey. 
 
The exact dates of his life are not known, but Ptolemy attributes to him astronomical observations 
in the period from 147–127 BC, and some of these are stated as made in Rhodes; earlier 
observations since 162 BC might also have been made by him.  His birth date (c. 190 BC) was 
calculated by Delambre based on clues in his work.  Hipparchus must have lived some time after 
127 BC because he analyzed and published his observations from that year.  

https://en.wikipedia.org/wiki/Help:IPA_for_English
https://en.wikipedia.org/wiki/Greek_language
https://en.wikipedia.org/wiki/Ancient_Greece
https://en.wikipedia.org/wiki/Astronomer
https://en.wikipedia.org/wiki/Geographer
https://en.wikipedia.org/wiki/Mathematician
https://en.wikipedia.org/wiki/Trigonometry
https://en.wikipedia.org/wiki/Precession_of_the_equinoxes
https://en.wikipedia.org/wiki/Precession_of_the_equinoxes
https://en.wikipedia.org/wiki/Nicaea
https://en.wikipedia.org/wiki/Bithynia
https://en.wikipedia.org/wiki/Iznik
https://en.wikipedia.org/wiki/Turkey
https://en.wikipedia.org/wiki/Rhodes
https://en.wikipedia.org/wiki/Classical_antiquity
https://en.wikipedia.org/wiki/Sun
https://en.wikipedia.org/wiki/Moon
https://en.wikipedia.org/wiki/Babylonia
https://en.wikipedia.org/wiki/Mesopotamia
https://en.wikipedia.org/wiki/Spherical_trigonometry
https://en.wikipedia.org/wiki/Lunar_theory
https://en.wikipedia.org/wiki/Solar_eclipse
https://en.wikipedia.org/wiki/Star_catalog
https://en.wikipedia.org/wiki/Astrolabe
https://en.wikipedia.org/wiki/Armillary_sphere
https://en.wikipedia.org/wiki/Aratus
https://en.wikipedia.org/wiki/Strabo
https://en.wikipedia.org/w/index.php?title=Stabo%27s_Geography&action=edit&redlink=1
https://en.wikipedia.org/wiki/Pliny_the_Elder
https://en.wikipedia.org/wiki/Pliny%27s_Natural_History
https://en.wikipedia.org/wiki/Ptolemy
https://en.wikipedia.org/wiki/Almagest
https://en.wikipedia.org/wiki/Pappus_of_Alexandria
https://en.wikipedia.org/wiki/Theon_of_Alexandria
https://en.wikipedia.org/wiki/Bithynia
https://en.wikipedia.org/wiki/Bursa_Province
https://en.wikipedia.org/wiki/Jean_Baptiste_Joseph_Delambre
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… Ancient Astronomers 

Hipparchus obtained information from Alexandria as well as Babylon, but it is not known when or 
if he visited these places. He is believed to have died on the island of Rhodes, where he seems 
to have spent most of his later life. 
 
It is not known what Hipparchus's economic means were nor how he supported his scientific 
activities.  His appearance is likewise unknown: there are no contemporary portraits.  In the 2nd 
and 3rd centuries coins were made in his honour in Bithynia that bear his name and show him 
with a globe; this supports the tradition that he was born there. 
 
Hipparchus is thought to be the first to calculate a heliocentric system, but he abandoned his 
work because the calculations showed the orbits were not perfectly circular as believed to be 
mandatory by the science of the time.  As an astronomer of antiquity his influence, supported by 
ideas from Aristotle, held sway for nearly 2000 years, until the heliocentric model of Copernicus. 
 
Hipparchus's only preserved work is Τῶν Ἀράτου καὶ Εὐδόξου φαινομένων ἐξήγησις 
("Commentary on the Phaenomena of Eudoxus and Aratus").  This is a highly critical commentary 
in the form of two books on a popular poem by Aratus based on the work by Eudoxus. 
Hipparchus also made a list of his major works, which apparently mentioned about fourteen 
books, but which is only known from references by later authors.  His famous star catalog was 
incorporated into the one by Ptolemy, and may be almost perfectly reconstructed by subtraction 
of two and two thirds degrees from the longitudes of Ptolemy's stars.  The first trigonometric table 
was apparently compiled by Hipparchus, who is now consequently known as "the father of 
trigonometry". 
 
 

Astronomical instruments and astrometry 
 
Hipparchus and his predecessors used various instruments for astronomical calculations and 
observations, such as the gnomon, the astrolabe, and the armillary sphere.  Hipparchus is 
credited with the invention or improvement of several astronomical instruments, which were used 
for a long time for naked-eye observations.  According to Synesius of Ptolemais (4th century) he 
made the first astrolabion: this may have been an armillary sphere (which Ptolemy however says 
he constructed, in Almagest V.1); or the predecessor of the planar instrument called astrolabe 
(also mentioned by Theon of Alexandria).  With an astrolabe Hipparchus was the first to be able 
to measure the geographical latitude and time by observing fixed stars.  Previously this was done 
at daytime by measuring the shadow cast by a gnomon, by recording the length of the longest 
day of the year or with the portable instrument known as a scaphe. 
 

 
 
 
Equatorial ring of 
Hipparchus's time 
 
 
 
 

https://en.wikipedia.org/wiki/Alexandria
https://en.wikipedia.org/wiki/Babylon
https://en.wikipedia.org/wiki/Rhodes
https://en.wikipedia.org/wiki/Coin
https://en.wikipedia.org/wiki/Bithynia
https://en.wikipedia.org/wiki/Globe
https://en.wikipedia.org/wiki/Copernican_heliocentrism
https://en.wikipedia.org/wiki/Poem
https://en.wikipedia.org/wiki/Aratus
https://en.wikipedia.org/wiki/Eudoxus_of_Cnidus
https://en.wikipedia.org/wiki/Gnomon
https://en.wikipedia.org/wiki/Astrolabe
https://en.wikipedia.org/wiki/Armillary_sphere
https://en.wikipedia.org/wiki/Synesius
https://en.wikipedia.org/wiki/Armillary_sphere
https://en.wikipedia.org/wiki/Theon_of_Alexandria
https://en.wikipedia.org/wiki/Latitude
https://en.wikipedia.org/wiki/Time
https://en.wikipedia.org/wiki/Scaphe
https://en.wikipedia.org/wiki/Equatorial_ring
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… Ancient Astronomers 

Ptolemy mentions (Almagest V.14) that he used a similar instrument as Hipparchus, called 
dioptra, to measure the apparent diameter of the Sun and Moon.  Pappus of Alexandria 
described it (in his commentary on the Almagest of that chapter), as did Proclus (Hypotyposis IV). 
It was a 4-foot rod with a scale, a sighting hole at one end, and a wedge that could be moved 
along the rod to exactly obscure the disk of Sun or Moon. 
 
Hipparchus also observed solar equinoxes, which may be done with an equatorial ring: its 
shadow falls on itself when the Sun is on the equator (i.e., in one of the equinoctial points on the 
ecliptic), but the shadow falls above or below the opposite side of the ring when the Sun is south 
or north of the equator.  Ptolemy quotes (in Almagest III.1 (H195)) a description by Hipparchus of 
an equatorial ring in Alexandria; a little further he describes two such instruments present in 
Alexandria in his own time. 
 
Hipparchus applied his knowledge of spherical angles to the problem of denoting locations on the 
Earth's surface.  Before him a grid system had been used by Dicaearchus of Messana, but 
Hipparchus was the first to apply mathematical rigor to the determination of the latitude and 
longitude of places on the Earth.  Hipparchus wrote a critique in three books on the work of the 
geographer Eratosthenes of Cyrene (3rd century BC), called Pròs tèn 'Eratosthénous geografían 
("Against the Geography of Eratosthenes").  It is known to us from Strabo of Amaseia, who in his 
turn criticised Hipparchus in his own Geografia.  Hipparchus apparently made many detailed 
corrections to the locations and distances mentioned by Eratosthenes.  It seems he did not 
introduce many improvements in methods, but he did propose a means to determine the 
geographical longitudes of different cities at lunar eclipses (Strabo Geografia 1 January 2012).  A 
lunar eclipse is visible simultaneously on half of the Earth, and the difference in longitude 
between places can be computed from the difference in local time when the eclipse is observed. 
His approach would give accurate results if it were correctly carried out but the limitations of 
timekeeping accuracy in his era made this method impractical. 
 
Late in his career (possibly about 135 BC) Hipparchus compiled his star catalog, the original of 
which does not survive.  He also constructed a celestial globe depicting the constellations, based 
on his observations.  His interest in the fixed stars may have been inspired by the observation of 
a supernova (according to Pliny), or by his discovery of precession, according to Ptolemy, who 
says that Hipparchus could not reconcile his data with earlier observations made by Timocharis 
and Aristillus.  For more information see Discovery of precession.  In Raphael's painting The 
School of Athens, Hipparchus is depicted holding his celestial globe, as the representative figure 
for astronomy. 
 
Previously, Eudoxus of Cnidus in the 4th century BC had described the stars and constellations 
in two books called Phaenomena and Entropon.  Aratus wrote a poem called Phaenomena or 
Arateia based on Eudoxus's work.  Hipparchus wrote a commentary on the Arateia – his only 
preserved work – which contains many stellar positions and times for rising, culmination, and 
setting of the constellations, and these are likely to have been based on his own measurements.  
 
As with most of his work, Hipparchus's star catalog was adopted and perhaps expanded by 
Ptolemy. Delambre, in 1817, cast doubt on Ptolemy's work.  It was disputed whether the star 
catalog in the Almagest is due to Hipparchus, but 1976–2002 statistical and spatial analyses (by 
R. R. Newton, Dennis Rawlins, Gerd Grasshoff, Keith Pickering and Dennis Duke) have shown 
conclusively that the Almagest star catalog is almost entirely Hipparchan. Ptolemy has even 
(since Brahe, 1598) been accused by astronomers of fraud for stating (Syntaxis, book 7, chapter 
4) that he observed all 1025 stars: for almost every star he used Hipparchus's data and 
precessed it to his own epoch  2 

2
⁄3 centuries later by adding 2°40' to the longitude, using an 

erroneously small precession constant of 1° per century. 
 
 

https://en.wikipedia.org/wiki/Dioptra
https://en.wikipedia.org/wiki/Pappus_of_Alexandria
https://en.wikipedia.org/wiki/Proclus
https://en.wikipedia.org/wiki/Equinox
https://en.wikipedia.org/wiki/Equatorial_ring
https://en.wikipedia.org/wiki/Equator
https://en.wikipedia.org/wiki/Ecliptic
https://en.wikipedia.org/wiki/Dicaearchus
https://en.wikipedia.org/wiki/Messina,_Italy
https://en.wikipedia.org/wiki/Latitude
https://en.wikipedia.org/wiki/Longitude
https://en.wikipedia.org/wiki/Eratosthenes
https://en.wikipedia.org/wiki/Strabo
https://en.wikipedia.org/wiki/Geographic_coordinate_system
https://en.wikipedia.org/wiki/City
https://en.wikipedia.org/wiki/Lunar_eclipse
https://en.wikipedia.org/wiki/Fixed_star
https://en.wikipedia.org/wiki/Supernova
https://en.wikipedia.org/wiki/Timocharis
https://en.wikipedia.org/wiki/Aristillus
https://en.wikipedia.org/wiki/Discovery_of_precession
https://en.wikipedia.org/wiki/Raphael
https://en.wikipedia.org/wiki/The_School_of_Athens
https://en.wikipedia.org/wiki/The_School_of_Athens
https://en.wikipedia.org/wiki/Eudoxus_of_Cnidus
https://en.wikipedia.org/wiki/Aratus
https://en.wikipedia.org/wiki/Robert_Russell_Newton
https://en.wikipedia.org/wiki/Dennis_Rawlins


Page 15 

 

… Ancient Astronomers 

In any case the work started by Hipparchus has had a lasting heritage, and was much later 
updated by Al Sufi (964) and Copernicus (1543).  Ulugh Beg reobserved all the Hipparchus stars 
he could see from Samarkand in 1437 to about the same accuracy as Hipparchus's.  The catalog 
was superseded only in the late 16th century by Brahe and Wilhelm IV of Kassel via superior 
ruled instruments and spherical trigonometry, which improved accuracy by an order of magnitude 
even before the invention of the telescope.  Hipparchus is considered the greatest observational 
astronomer from classical antiquity until Brahe. 
 
 

Stellar magnitude 
 
Hipparchus ranked stars in three magnitude very general classes according to their brightness 
but he did not assign a numerical brightness value to any star.  The magnitude system ranging 
from 1 (brightest) to 6 (faintest) was established by Ptolemy.  That system by Ptolemy is 
effectively still in use today, though extended and made more precise through the introduction of 
a logarithmic scale by N. R. Pogson in 1856.

 

 
 

Precession of the equinoxes (146–127 BC) 
 

Hipparchus is generally recognized as discoverer of the precession of the equinoxes in 127 BC.  
His two books on precession, On the Displacement of the Solsticial and Equinoctial Points and 
On the Length of the Year, are both mentioned in the Almagest of Claudius Ptolemy.  According 
to Ptolemy, Hipparchus measured the longitude of Spica and Regulus and other bright stars. 
Comparing his measurements with data from his predecessors, Timocharis and Aristillus, he 
concluded that Spica had moved 2° relative to the autumnal equinox.  He also compared the 
lengths of the tropical year (the time it takes the Sun to return to an equinox) and the sidereal 
year (the time it takes the Sun to return to a fixed star), and found a slight discrepancy. 
Hipparchus concluded that the equinoxes were moving ("precessing") through the zodiac, and 
that the rate of precession was not less than 1° in a century. 
 
 

Legacy 

 
The rather cumbersome formal name for the 
ESA's Hipparcos Space Astrometry Mission 
was High Precision Parallax Collecting Satellite; 
it was deliberately named in this way to give an 
acronym, HiPParCoS, that echoed and 
commemorated the name of Hipparchus.  The 
lunar crater Hipparchus and the asteroid 4000 
Hipparchus are more directly named after him. 
 
 

Monument 
 
The Astronomer's Monument at the Griffith 
Observatory in Los Angeles, California, United 
States features a relief of Hipparchus as one of 
six of the greatest astronomers of all time and 
the only one from Antiquity. 
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Planetary Nebula 
From Wikipedia, the free encyclopedia 

 

 
 
 
 
 

 
A planetary nebula, often abbreviated as PN or plural PNe, is a kind of emission nebula 
consisting of an expanding, glowing shell of ionized gas ejected from old red giant stars late in 
their lives.  The word "nebula" is Latin for mist or cloud, and the term "planetary nebula" is a 
misnomer that originated in the 1780s with astronomer William Herschel because when viewed 
through his telescope, these objects resemble the rounded shapes of planets.  Herschel's name 
for these objects was popularly adopted and has not been changed.  They are a relatively short-
lived phenomenon, lasting a few tens of thousands of years, compared to a typical stellar lifetime 
of several billion years. 
 
A mechanism for formation of most planetary nebulae is thought to be the following: at the end of 
the star's life, during the red-giant phase, the outer layers of the star are expelled by strong stellar 
winds.  After most of the red giant's atmosphere is dissipated, the ultraviolet radiation of the hot 
luminous core, called a planetary nebula nucleus (PNN), ionizes the outer layers earlier ejected 
from the star.  Absorbed ultraviolet light energises the shell of nebulous gas around the central 
star, causing it to appear as a brightly coloured planetary nebula. 
 
Planetary nebulae likely play a crucial role in 
the chemical evolution of the Milky Way by 
expelling elements to the interstellar medium 
from stars where those elements were 
created.  

Planetary nebulae are also observed in more 
distant galaxies, yielding useful information 
about their chemical abundances. 
 
Starting from the 1990s, Hubble Space 
Telescope images have revealed many 
planetary nebulae to have extremely complex 
and varied morphologies. About one-fifth are 
roughly spherical, but the majority are not 
spherically symmetric. The mechanisms that 
produce such a wide variety of shapes and 
features are not yet well understood, but 
binary central stars, stellar winds and 
magnetic fields may play a role. 

X-ray/optical composite image of 
the Cat's Eye Nebula (NGC 

NGC 6326, a planetary nebula with glowing 
wisps of outpouring gas that are lit up by a binary 
central star 
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NGC 7293, the 

Helix Nebula  

 NGC 2392, the 

Eskimo Nebula 

Discovery 

 
The first planetary nebula discovered was the Dumbbell Nebula in the constellation of 
Vulpecula.  It was observed by Charles Messier in 1764 and listed as M27 in his catalogue of 
nebulous objects.  To early observers with low-resolution telescopes, M27 and subsequently 
discovered planetary nebulae resembled the giant planets like Uranus. William Herschel, 
discoverer of Uranus, eventually coined the term "planetary nebula".  At first, Herschel thought 
the objects were stars surrounded by material that was condensing into planets rather than what 
is now known to be evidence of dead stars that have incinerated any orbiting planets. 
 
 

First spectra 

 
The nature of planetary nebulae was unknown until the first spectroscopic observations were 
made in the mid-19th century.  Using a prism to disperse their light, William Huggins was one of 
the earliest astronomers to study the optical spectra of astronomical objects.  On August 29, 
1864, Huggins was the first to analyze the spectrum of a planetary nebula when he observed 
Cat's Eye Nebula.  His observations of stars showed that their spectra consisted of a continuum 
of radiation with many dark lines superimposed.  He later found that many nebulous objects 
such as the Andromeda Nebula (as it was then known) had spectra that were quite similar. 
Those nebulae were later shown to be collections of stars now called galaxies. 
 
 

Nebulium and rarefied gas 

 
However, when Huggins looked at the Cat's Eye Nebula, he found a very different spectrum. 
Rather than a strong continuum with absorption lines superimposed, the Cat's Eye Nebula and 
other similar objects showed a number of emission lines.  The brightest of these was at a 
wavelength of 500.7 nanometres, which did not correspond with a line of any known element. 
 
At first, it was hypothesized that the line might be due to an unknown element, which was 
named nebulium.  A similar idea had led to the discovery of helium through analysis of the Sun's 
spectrum in 1868.  While helium was isolated on Earth soon after its discovery in the spectrum 
of the Sun, "nebulium" was not.  In the early 20th century, Henry Norris Russell proposed that, 
rather than being a new element, the line at 500.7 nm was due to a familiar element in 
unfamiliar conditions. 
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Physicists showed in the 1920s that in gas at extremely low densities, electrons can occupy 
excited metastable energy levels in atoms and ions that would otherwise be de-excited by 
collisions that would occur at higher densities.  Electron transitions from these levels in nitrogen 
and oxygen ions (O

+
, O

2+
 (a.k.a. O iii), and N

+
) give rise to the 500.7 nm emission line and 

others.  These spectral lines, which can only be seen in very low density gases, are called 
forbidden lines. Spectroscopic observations thus showed that nebulae were made of extremely 
rarefied gas. 

 
 
 
 

 

Central stars 

 
The central stars of planetary nebulae are very hot.  Only 
when a star has exhausted most of its nuclear fuel can it 
collapse to such a small size.  Planetary nebulae came to be 
understood as a final stage of stellar evolution.  Spectroscopic 
observations show that all planetary nebulae are expanding.  
This led to the idea that planetary nebulae were caused by a 
star's outer layers being thrown into space at the end of its life. 
 

Modern observations 

 
Towards the end of the 20th century, technological improvements helped to further the study of 
planetary nebulae.  Space telescopes allowed astronomers to study light wavelengths outside 
those that the Earth's atmosphere transmits.  Infrared and ultraviolet studies of planetary 
nebulae allowed much more accurate determinations of nebular temperatures, densities and 
elemental abundances.  Charge-coupled device technology allowed much fainter spectral lines 
to be measured accurately than had previously been possible.  The Hubble Space Telescope 
also showed that while many nebulae appear to have simple and regular structures when 
observed from the ground, the very high optical resolution achievable by telescopes above the 
Earth's atmosphere reveals extremely complex structures.  Under the Morgan-Keenan spectral 
classification scheme, planetary nebulae are classified as Type-P, although this notation is 
seldom used in practice. 
 
 

Origins 
Stars greater than 8 solar masses (MO) will likely end 
their lives in dramatic supernovae explosions, while 
planetary nebulae seemingly only occur at the end of 
the lives of intermediate and low mass stars between 
0.8 MO to 8.0 MO.  Progenitor stars that form 
planetary nebulae will spend most of their lifetimes 
converting their hydrogen into helium in the star's 
core by nuclear fusion at about 15 million K.  This 
generated energy creates outward pressure from 
fusion reactions in the core, equally balancing the 
crushing inward pressures of the star's gravity.  
Hence, all single intermediate to low-mass stars on 
the main sequence can last for tens of millions to 
billions of years. 
 
 

Planetary nebula NGC 3699 is distinguished by an 
irregular mottled appearance and a dark rift. 

Computer simulation of the formation of a 
planetary nebula from a star with a 
warped disk, showing the complexity 
which can result from a small initial 
asymmetry.  Credit: Vincent Icke 
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When the hydrogen source in the core starts to diminish, gravity starts compressing the core, 
causing a rise in temperature to about 100 million K.  Such higher core temperatures then make 
the star's cooler outer layers expand to create much larger red giant stars.  This end phase 
causes a dramatic rise in stellar luminosity, where the released energy is distributed over a much 
larger surface area, even though the average surface temperature is lower.  In stellar evolution 
terms, stars undergoing such increases in luminosity are known as asymptotic giant branch stars 
(AGB). 
 
For the more massive asymptotic giant branch stars that form planetary nebulae, whose 
progenitors exceed about 3MO, their cores will continue to contract.  When temperatures reach 
about 100 million K, the available helium nuclei fuse into carbon and oxygen, so that the star 
again resumes radiating energy, temporarily stopping the core's contraction.  This new helium 
burning phase (fusion of helium nuclei) forms a growing inner core of inert carbon and oxygen. 
Above it is a thin helium-burning shell, surrounded in turn by a hydrogen-burning shell.  However, 
this new phase lasts only 20,000 years or so, a short period compared to the entire lifetime of the 
star. 
 
In either scenario, the venting of atmosphere continues unabated into interstellar space, but 
when the outer surface of the exposed core reaches temperatures exceeding about 30,000 K, 
there are enough emitted ultraviolet photons to ionize the ejected atmosphere, causing the gas to 
shine as a planetary nebula. 
 
 

Lifetime 

 
The Necklace Nebula consists of a bright ring, measuring 
about two light-years across, dotted with dense, bright knots 
of gas that resemble diamonds in a necklace. The knots 
glow brightly due to absorption of ultraviolet light from the 
central stars. 
 
After a star passes through the asymptotic giant branch 
(AGB) phase, the short planetary nebula phase of stellar 
evolution begins as gases blow away from the central star at 
speeds of a few kilometers per second.  The central star is 
the remnant of its AGB progenitor, an electron-degenerate 

carbon-oxygen core that has lost most of its hydrogen envelope due to mass loss on the AGB. 
 
As the gases expand, the central star undergoes a two-stage evolution, first growing hotter as it 
continues to contract and hydrogen fusion reactions occur in the shell around the core and then 
slowly cooling when the hydrogen shell is exhausted through fusion and mass loss.  In the 
second phase, it radiates away its energy and fusion reactions cease, as the central star is not 
heavy enough to generate the core temperatures required for carbon and oxygen to fuse. 
 
During the first phase, the central star maintains constant luminosity, while at the same time it 
grows ever hotter, eventually reaching temperatures around 100,000 K.  In the second phase, it 
cools so much that it does not give off enough ultraviolet radiation to ionize the increasingly 
distant gas cloud.  The star becomes a white dwarf, and the expanding gas cloud becomes 
invisible to us, ending the planetary nebula phase of evolution.  For a typical planetary nebula, 
about 10,000 years passes between its formation and recombination of the star. 
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Role in galactic enrichment 
 
Planetary nebulae may play a very important role in galactic evolution.  Newly born stars consist 
almost entirely of hydrogen and helium, but as stars evolve through the Asymptotic Giant Branch 
phase, they create heavier elements via nuclear fusion which are eventually expelled by strong 
stellar winds.  Planetary nebulae usually contain larger proportions of elements such as carbon, 
nitrogen and oxygen, and these are recycled into the interstellar medium via these powerful 
winds.  In turn, planetary nebulae greatly enrich the Milky Way and their nebulae with these 
heavier elements – collectively known by astronomers as metals and specifically referred to by 
the metallicity parameter Z. 
 
Subsequent generations of stars formed from such nebulae also tend to have higher metallicities. 
Although these metals are present in stars in relatively tiny amounts, they have marked effects 
on stellar evolution and fusion reactions.  When stars formed earlier in the universe they 
theoretically contained smaller quantities of heavier elements.  Known examples are the metal 
poor Population II stars.  Identification of stellar metallicity content is found by spectroscopy. 
 
 

Characteristics 
Physical characteristics 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
A typical planetary nebula is roughly one light year across, and consists of extremely rarefied 
gas, with a density generally from 100 to 10,000 particles per cm

3
.  (The Earth's atmosphere, by 

comparison, contains 2.5×10
19

 particles per cm
3
).  Young planetary nebulae have the highest 

densities, sometimes as high as 10
6
 particles per cm

3
.   As nebulae age, their expansion causes 

their density to decrease.  The masses of planetary nebulae range from 0.1 to 1 solar masses. 
 
Radiation from the central star heats the gases to temperatures of about 10,000 K.  The gas 
temperature in central regions is usually much higher than at the periphery reaching 16,000–
25,000 K.  The volume in the vicinity of the central star is often filled with a very hot (coronal) gas 
having the temperature of about 1,000,000 K.  This gas originates from the surface of the central 
star in the form of the fast stellar wind. 

NGC 6720, The Ring Nebula Credit: STScI/AURA Lemon slice nebula (IC 3568). 
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Nebulae may be described as matter bounded or radiation bounded. In the former case, there is 
not enough matter in the nebula to absorb all the UV photons emitted by the star, and the visible 
nebula is fully ionized.  In the latter case, there are not enough UV photons being emitted by the 
central star to ionize all the surrounding gas, and an ionization front propagates outward into the 
circumstellar envelope of neutral atoms. 
 
 

Numbers and distribution 

 
About 3000 planetary nebulae are now known to exist in our galaxy, out of 200 billion stars.  
Their very short lifetime compared to total stellar lifetime accounts for their rarity.  They are found 
mostly near the plane of the Milky Way, with the greatest concentration near the galactic center. 
 
 

Morphology 
 
Only about 20% of planetary nebulae are spherically symmetric (for example, see Abell 39).  A 
wide variety of shapes exist with some very complex forms seen.  Planetary nebulae are 
classified by different authors into: stellar, disk, ring, irregular, helical, bipolar, quadrupolar, and 
other types, although the majority of them belong to just three types: spherical, elliptical and 
bipolar.  Bipolar nebulae are concentrated in the galactic plane, likely produced by relatively 
young massive progenitor stars; and bipolars in the galactic bulge appear to prefer orienting their 
orbital axes parallel to the galactic plane.  On the other hand, spherical nebulae are likely 
produced by the old stars similar to the Sun. 
 
The huge variety of the shapes is partially the projection effect—the same nebula when viewed 
under different angles will appear different.  Nevertheless, the reason for the huge variety of 
physical shapes is not fully understood.  Gravitational interactions with companion stars if the 
central stars are binary stars may be one cause.  Another possibility is that planets disrupt the 
flow of material away from the star as the nebula forms.  It has been determined that the more 
massive stars produce more irregularly shaped nebulae.  In January 2005, astronomers 
announced the first detection of magnetic fields around the central stars of two planetary 
nebulae, and hypothesized that the fields might be partly or wholly responsible for their 
remarkable shapes. 
 
 

Membership in clusters 
 
Abell 78, 24 inch telescope on Mt. Lemmon, AZ. Courtesy of 
Joseph D. Schulman. 
 
Planetary nebulae have been detected as members in four 
Galactic globular clusters: Messier 15, Messier 22, NGC 
6441 and Palomar 6.  Evidence also points to the potential 
discovery of planetary nebulae in globular clusters in the 
galaxy M31.  However, there is currently only one case of a planetary nebula discovered in an 
open cluster that is agreed upon by independent researchers. That case pertains to the planetary 
nebula PHR 1315-6555 and the open cluster Andrews-Lindsay 1.  Indeed, through cluster 
membership PHR 1315- 6555 possesses among the most precise distances established for a 
planetary nebula (i.e., a 4% distance solution).  The cases of NGC 2818 and NGC 2348 in 
Messier 46, exhibit mismatched velocities between the planetary nebulae and the clusters, which 
indicates they are line-of-sight coincidences.  A subsample of tentative cases that may potentially 
be cluster/PN pairs includes Abell 8 and Bica 6, and He 2-86 and NGC 4463. 
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Theoretical models predict that planetary nebulae can form from main-sequence stars of 
between one and eight solar masses, which puts the progenitor star's age at greater than 40 
million years.  Although there are a few hundred known open clusters within that age range, a 
variety of reasons limit the chances of finding a planetary nebula within.  For one reason, the 
planetary nebula phase for more massive stars is on the order of thousands of years, which is a 
blink of the eye in cosmic terms.  Also, partly because of their small total mass, open clusters 
have relatively poor gravitational cohesion and tend to disperse after a relatively short time, 
typically from 100 to 600 million years. 
 
 

Current issues in planetary nebula studies 

 

The distances to planetary nebulae are generally poorly determined.  It is possible to determine 
distances to the nearest planetary nebula by measuring their expansion rates.  High resolution 
observations taken several years apart will show the expansion of the nebula perpendicular to 
the line of sight, while spectroscopic observations of the Doppler shift will reveal the velocity of 
expansion in the line of sight.  Comparing the angular expansion with the derived velocity of 
expansion will reveal the distance to the nebula. 
 
The issue of how such a diverse range of nebular shapes can be produced is a debatable topic. 
It is theorised that interactions between material moving 
away from the star at different speeds gives rise to most 
observed shapes.  However, some astronomers postulate 
that close binary central stars might be responsible for the 
more complex and extreme planetary nebulae.  Several 
have been shown to exhibit strong magnetic fields, and 
their interactions with ionized gas could explain some 
planetary nebulae shapes. 
 
There are two main methods of determining metal 
abundances in nebulae. These rely on recombination lines 
and collisionally excited lines.  Large discrepancies are 
sometimes seen between the results derived from the two 
methods.  This may be explained by the presence of small 
temperature fluctuations within planetary nebulae.  The 
discrepancies may be too large to be caused by 
temperature effects, and some hypothesize the existence 
of cold knots containing very little hydrogen to explain the 
observations. However, such knots have yet to be 
observed. 

Left: Odd pair of 

aging stars sculpt 

spectacular shape of 

planetary nebula  

 

Right: Tiny planetary 

nebula NGC 6886  

https://en.wikipedia.org/wiki/Main-sequence
https://en.wikipedia.org/wiki/Planetary_nebula#cite_note-majaess2007-36
https://en.wikipedia.org/wiki/Doppler_shift
https://en.wikipedia.org/wiki/Metallicity
https://en.wikipedia.org/wiki/Metallicity
https://en.wikipedia.org/wiki/NGC_6886
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Saturn 

Right: WOW! When a spacecraft 
leaves you without any superlatives 
strong enough ... Mind blown … 
Speechless … Blown away … Okay, 
Cassini. You won. What a stupendous 
image of the rings. That's simply 
insane … Credit: NASA/Cassini 
mission. Image processing: Karol 
Masztalerz: Rings of Saturn close up, 
colorized and sharpened. 
 
 
 
 
 
 
Below: Saturn captured by Angus 
Burns in Newcastle.  Celestron 8”SE 
on CGEM mount and Celestron 
Neximage 5 camera.  11500 frames 
stacked in Registax, saved as a “FIT”s 
file, exported to Photoshop CS3 to 
finish.  Excellent Image! 

https://www.facebook.com/KarolAstro
https://www.facebook.com/KarolAstro
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The Month Ahead 

MEETINGS:  

The next meeting will be on Wednesday 12 July @ 19:30   

MNASSA:  

Monthly Notes of the Astronomical Society of Southern Africa. Go to www.mnassa.org.za to 

download your free monthly copy.  

MEMBERSHIP FEES:  

Members - R 145  Family Membership - R 160  Joining Fee - R 35  

Payment by cheque, made payable to The Astronomical Society of Southern Africa - Natal 

Centre and either posted to:  

P O Box 20578, Durban North, 4016 or handed in to the treasurer.  

EFT: The Astronomical Society of Southern Africa - Natal Centre. 

Nedbank Account No. 1352 027 674 Durban North Branch Code 135 226  

Please include your initial and surname in the reference line.  

CONTACT US: 

Chairman & Observatory: Mike Hadlow (+27) 83 3264 085 

Vice Chairlady & Events Co-ordinator: Debbie Abel (+27) 83 3264 084 

Secretary: Logan Govender (+27) 83 2286 993 

Treasurer: Richard Rowland (+27) 82 9203 377  

PR & Publicity: Logan Govender (+27) 83 2286 993 

Liason and PR: Sihle Kunene (+27) 83 2788 485 

Librarian: Brian Finch (+27) 82 9241 222 

Meet & Greet: Logan Naidoo (+27) 83 7772 459 

Equipment Curator & Teas: Robert Suberg  (+27) 73 2324 092 

Public Relations: Sheryl Venter (+27) 82 2022 874 

Meet & Greet and School Liaison: Maryanne Jackson (+27) 82 8827 200 

‘nDaba Editor & Webmaster: John Gill (+27) 83 3788 797  

All other contact information is available on our website: www.astronomydurban.co.za  
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 ASSA Durban - Minutes of the General Meeting 

14 June 2017 

1. Welcome   Chairman Mike Hadlow welcomed all present and recorded that there were 
29 members present and 3 visitors. 

2. Apologies   Apologies received from Jameelah Motala, John Visser, Peter Smal and 
Rinus Wiersma were received. 

3. Confirmation of Previous Minutes   Proposed by Dr Farouk Amod and seconded by 
Soobiah Moodley. 

4.Secretary’s Report   Correspondence received from Prof Francesco Petruccione of 
UKZN with respect to a proposed planetarium.  

A letter of thanks had been sent to the Mckenzie’s for hosting the star party.  

A request for assistance with a Star Party had been received from Moyeni Primary School, 
Athlone park. 

5. Treasurer’s Report   Bank Balances as follows: 

Current:     R 42 700.00 

Savings:     R 28 000.00 

Cash on hand:    R   4 000.00 

Telescope Fund:  R 54 000.00  

6. Special Projects   A Star party held on Murray Mckenzie’s farm on the 03
rd

 June was most 
successful and well attended.  

Debbie Abel advised that there was nothing to report on the Sustainable Living Expo at present 
as the municipal official, Dorothy Lutchmiah was on leave. 

Jean Senogles complimented Logan Govender on the talk given at the WESSA AGM. 

Members would hold a Star Party in Eshowe for the visiting exchange students from Leeds, UK. 

The Chairman reminded the meeting of the forthcoming 2018 ASSA symposium whose theme 
would be “Amateur Astronomy in the Digital Age – How amateurs can do real science.”  

7. AGM   Members were reminded of the AGM scheduled for 12
th
 July 2017. Finger snacks, 

teas & coffees would be served.  Members were requested to read the MNASA and to submit 
articles.  

8. Observatory   Last month ’s public viewing was cancelled due to inclement weather. 

Next viewing date 23
rd

 June 2017. Mike Hadlow, Kira Wisniewsky and Sherryl Venter would be 
on duty.   

Debbie Abel and John Gill presented the Science Report & The Sky in June respectively. 

Matt Hilton of the UKZN ACRU presented a talk on Galaxy Clusters. 
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THE ASTRONOMICAL SOCIETY OF 
SOUTHERN AFRICA 

DURBAN CENTRE 

 

The Annual General Meeting of the Durban Centre will be held at Marist Brothers’ College, 

 Ridge Road at 7:30 pm on Wednesday 12
th

 July 2017 

AGENDA 
 

Notice of Meeting 

Welcome of members and guests 

Apologies for Absence 

Reading and confirmation of the minutes of the Annual General Meeting on July 2016. 

Report from the Chairman  

Report from the Treasurer  

Report from the Librarian  

Report from the Observatory Director  

Report from the Curator of Instruments  

Report from the PR & Media Liaison Director 

Durban Centre Award 

Election of Committee of at least eight members and not more than ten members 

Note: 

Of the present Committee, Brian Finch, Sihle Kunene, Piet Strauss and Sheryl Venter have one 
more year to serve. 

The following members complete their term of office and will have to stand down in terms of the 
constitution: D Abel, P Dormehl, J Gill, L Govender, M Hadlow, R Rowland, R Suberg. All are 
available for re-election and do not require nomination. 

Please send any further nominations to fill the vacancies to Secretary, Logan Govender at ASSA 
Durban Centre PO Box 20578 Durban North 4016 or logan@astronomydurban.co.za 

Any nominee must indicate his/her willingness to stand in writing.  
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2016-2017 Phone   Phone Assistant Date start Public 
viewing 

Date end 

Mike Hadlow 0833264085 Kira Wisniewski 0741034724 Brian Finch 12/10/16 28/10/16 09/11/16 

M Jackson 0828827200 Brian Jackson 0828867100 Debbie Abel 09/11/16 25/11/16 14/12/16 

John Visser 0823573091 John Gill 0833788797 Peter Foster 14/12/16 30/12/16 11/01/17 

David Ellinger 0837639519 Marcia George 0734288394 Mike Hadlow 11/01/17 27/01/17 08/02/17 

Mark Hardie   Kirsty Pirie   Kira Wisniewski 08/02/17 24/02/17 08/03/17 

Brian Finch  Debbie Abel 0833264084 Maryanne Jackson 08/03/17 24/03/17 12/04/17 

Chanu Chetty   Peter Foster 0826555445 John Gill 12/04/17 28/04/17 10/05/17 

Navi Naidoo 0844660001 O Rambilass 0837783931 John Visser 10/05/17 26/05/17 14/06/17 

Mike Hadlow 0833264085 Kira Wisniewski 0741034724 Sheryl Venter 14/06/17 23/06/17 12/07/17 

M Jackson 0828827200 Brian Jackson 0828867100 - 12/07/17 23/07/17 09/08/17 

John Visser 0823573091 John Gill 0833788797 - 09/08/17 18/08/17 13/09/17 

David Ellinger 0837639519 Marcia George 0734288394 - 13/09/17 22/09/17 11/10/17 

Mark Hardie   Kirsty Pirie   - 11/10/17 20/10/17 08/11/17 

Brian Finch   Debbie Abel 0833264084 - 08/11/17 17/11/17 15/12/17 

Chanu Chetty   Peter Foster 0826555445 - 13/12/17 15/12/17 10/01/18 

Public Viewing Roster 
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ASSA Symposium 2018 
 

It is planned to have the 11
th

 ASSA Symposium in Auditorium at the SAAO in Cape Town 
from Friday 9 to Sunday 11 March, 2018. The theme is: 
 
Amateur Astronomy in the Digital Data Age – how Amateurs can do real Science 
 
The aim being to try and recreate the link between professional and amateur astronomers. The 
advance of astronomical technology with large surveys has robbed the amateur community of 
many of the niche areas where it used to contribute to science: variable and double star work, 
comet discovery, SNe for example. 
 
Several ASSA members are collaborating with professionals and it is hoped that the ASSA 
Symposium 2018 will make for new links and understanding by bringing one or two prominent 
experts to the Symposium with ideas as to where and how amateurs can contribute and 
collaborate – much of the needed technology is now within reach of the amateur community. 
 
Some examples of this could be: 
 

monitoring particular objects and/or variable stars 
using robotic telescopes for educational and scientific purposes 
photometry 
spectroscopic SNe follow ups 
participating in various Citizen Science projects, like “Zooniverse”  

 
The reasons for choosing Cape Town in March 2018 are the following: 
there is a critical mass of both professionals and amateurs 
it has several nearby institutions SAAO, UCT, Stellenbosch, UWC, AIMS and SKA HQ 
the SAAO has a good accessible venue with catering facilities, good, cheap access by air/bus/car 
weather in March usually OK – no SE!! 
 

So before anyone plans to go away on Holiday next year, consider a visit to the fairest 
Cape – its closer to home, cheaper and also a good opportunity to visit friends and 
relations. Also remember that booking early saves lots of money that you can then spend 
in Cape Town! 
 
There is a website, which will be regularly up-dated with the latest news, requests, costs 
and deadlines etc. Please check it weekly! 
 
This will be a major event that will hopefully give direction to many ASSA members and 
forge new links  
 

http://symposium2018.assa.saao.ac.za/ 
 
It will help the LOC* enormously to let us know if you are thinking of attending, by simply sending 
me an e-mail (case@saao.ac.za) saying that you are interested in coming or that you will be 
coming. Sending me an e-mail does NOT commit you to coming – it’s merely information. 
Knowing how many people we need to cater for helps. 
 
Many thanks for your support and look forward to seeing many of you here next year. 
 
* LOC Case Rijsdijk – Chair 
  Dr Ian Glass 
  Eddy Nijeboer 
  Auke Slotegraaf 

http://symposium2018.assa.saao.ac.za/
mailto:case@saao.ac.za

