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                 Chairman’s Chatter 

                              November 2021 

 

 

Dear ASSA members 

We are well on the way to the festive period and as we all know, clear nights after winter are a 

rarity, so it was a pleasant surprise to have one on the last day of October. I found this out late 

that evening but began setting up the equipment anyway. It all went well, up to the point of 

setting up at least.  

 
If it is too good to be true, it often is. I had experienced every issue known to Astro 

photographers, from the mount not tracking, major Windows update to cloud passing over as 

soon as I began running test frames.  

 
All in all, I had spent 4 hours getting everything up and running and 2 hours imaging, but I was 

grateful none the less. To anyone wanting to get started in astrophotography, don’t let any 

problems get you down. You may have the most expensive or cheapest of equipment, but we 

all face the same in the end. The results always outweigh the problems but, never forget the 

challenges that may arise.  

 

Whilst talking about the stars, or lack there of, take a look at the article Meteorites found with 

Little pieces of Stars on page 34 . Amazing to think Carl Sagan says, “We are all made of star 

stuff,” and as children we were tall aught to wish up on a star! 

Did you know that ASSA National will be celebrating 100 years next year? Each Centre was 

asked to provide information on the history of their respective Centre’s. John Gill had an 

amazing find with information about astronomy dating back to 1850 in KwaZulu Natal. This 

information will be available in digital form in the coming months, so please keep an eye out on 

the ASSA Durban site www.astronomydurban.co.za.  

 
Our year end function will soon be upon us, and more 

information will be provided closer to the time. Please 

advise the End of the Year committee, Piet Strauss, Claire 

Odhav, Sheryl Venter or myself if you have any ideas for 

fines and / or awards.   

 

The theme as usual is an an astronomy theme dress code 

which you must be able to describe your outfit in terms of 

astronomy, or be fined!  

 
As always, stay safe and wishing you all clear skies.  
 
Amith Rajpal. 
 

https://www.goodreads.com/quotes/484665-the-cosmos-is-within-us-we-are-made-of-star-stuff
https://www.goodreads.com/quotes/484665-the-cosmos-is-within-us-we-are-made-of-star-stuff
http://www.astronomydurban.co.za
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Astronomy Delights: Fornax 

An Oven full of Fuzzies 
By Magda Streicher 

The constellation Fornax was previously known as 
Apparatus Chemicus, translated as Chemischer Apparat, 
Chymischer Ofen and L’Apparat Chimique in 1782, in 
honour of the celebrated chemist Antoine Laurent 
Lavoisier. These titles for the constellation have, however, 
fallen into disuse for  the constellation and only the name 
Fornax the Furnace has stuck (Star Names: Their Lore and 
Meaning – Richard Allen). 
 
It is a constellation that is generously blessed with 
galaxies and is not at all reluctant to share them with 
us. The constellation Fornax is situated west of 
Eridanus and east of Sculptor, which are also situated in a galaxy-rich part of the starry skies. 
 
Gaining an understanding of galaxies by just talking about them, or thinking about them, is not 
always very successful and can bring about confusion. Observing them sometimes seems to be 
even more difficult, but when you succeed in doing so, it is very satisfying. 
 
As a warm-up exercise, let us first 
illuminate the panorama with omega 
Fornacis, a close pair of suns, fairly bright 
with a separation of 11” and position angle 
(PA) 237°. The primary has a lovely yellow-
white colour, while its fainter companion 
reflects as a light grey-blue. The 
combination of colours makes this pair 
quite outstanding, and not shy to share a 
southern field of view encircled by galaxies. 
 
If you aren’t ready yet for galaxy pie, then have a look at iota Fornacis, situated 2 degrees south 
of omega, a beautiful, wide, buttery-yellow pair, shining with stars of magnitudes 5.7 and 5.8  

 
A familiar galaxy to find is more or less in 
the middle area of the Fornax oven’s shelf. 
NGC 1097 is situated 2.2 degrees north 
of the orange coloured beta Fornacis. Also 
known as Arp 77 and Bennett 10, the 
galaxy displays an elongated and diffused 
barred spiral, extending from the north-west 
to the south-east, with a bright bar-shaped 
nucleus that works up to a stellar point.  
 
Towards the north western rim of the galaxy 
the companion galaxy NGC 1097A is barely 
seen as a dusty patch. With very high 
magnification and perhaps with larger than 
average amateur telescopes, traces of 
spiral arms can be seen as soft wisps of 
haze streaming outwards from the eastern 
and western sides. A triangle of three attractive yellow magnitude 10 stars is visible slightly to the 
south. NGC 1097 is also a Seyfert-type galaxy, and in deep photographs has revealed four 
narrow optical jets. 

ABOVE: NGC 1097 & NGC 1097A  Credit: NASA Hubble 
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...Fornax 
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...Fornax 

ABOVE: The Hubble’s model with ellipticals on the left, lenticulars in the middle (SO) and both 
kinds of spiral galaxies on the right. This model classifies galaxy shapes, making it easy to deal 
with the different types. 
 
A closer look at the constellation reveals that it is liberally strewn with galaxies, a real challenge 
to take on. Everything is there: from stately spirals and giant ellipticals in different classes, to 
barred, edge-ons, ring galaxies, irregulars and the more unfamiliar early types of lenticulars. 
 
Feeling brave now? Then try a first run on the trio galaxy group IC 
1858, IC 1859 and IC 1860 situated just a degree south-east of NGC 
1097.      

 
Halton Arp interpreted these jets as manifestations of the currently 
weak active nucleus. Studies show that the jets are in fact composed of 
stars and could well be the shattered remains of a cannibalised dwarf 
galaxy. Arp is known for his 1966 catalogue, Atlas of Peculiar Galaxies, 
which lists 338 examples of interacting and merging galaxies. 

 
The Fornax Dwarf Galaxy, 
catalogued as ESO 356-G4, is 
situated barely 40’ north-east 
of lambda Fornacis. A tough 
nut to crack is the extragalactic globular cluster NGC 
1049, situated inside the northern part of this dwarf 
galaxy. The object truly has the character and hazy look 
of a galaxy, but I doubt whether anyone can resolve any 
stars in this object. It was discovered by John Herschel 
in 1835, but the parent dwarf galaxy was not discovered 
until 1938 by Harlow Shapley’s assistant Sylvia Lindsay, 
who also found the Sculptor Galaxy Cluster.. Do not 
miss out on the beautiful trio companion stars eta 
Fornacis, situated 2 degrees south-east.       
 

LEFT: NGC 1049 
 



7 

 

...Fornax 

The easiest way to the Fornax Galaxy Cluster is to locate chi 
Fornacis in the midst of galaxy world towards the far south-
eastern part of the constellation. The area is home to about 28 
NGC galaxies, 15 found by John Herschel, 7 by Julius Schmidt, 
and 6 by James Dunlop. The south-western flank of the Fornax 
Galaxy Cluster weaves around NGC 1316. It is also a lenticular 
galaxy with unusual dust lanes and is about 70 million light-years 
away. The galaxy is also known as Arp 154 and Bennett 14. This 
object is an active giant radio-galaxy with a super massive black 
hole, known as Fornax A, which has been feeding on a remnant it 
cannibalised. NGC 1316 is slightly elongated in a north-east to 
south-west direction. The companion galaxy NGC 1317, on the 
northern tip of NGC 1316, much smaller, round in shape, and 
brighter towards a sharp, dense core. It would not be strange if 
NGC 1316 eventually absorbed NGC 1317. A few faint stars 
between the two galaxies connect the pair beautifully. 

 

The treat of this galaxy swarm in 
Fornax is the dozens of star 
cities that can be seen dotted 
about in the background around 
NGC 1365. The galaxy is also  
known as Bennett 16. Although 
it displays a low surface 
brightness, the bar lines up 
beautifully from east to west, 
with a relatively bright small 
nucleus. Higher magnification, 
however, brings to the fore the barely visible flimsy arms of this 
spectacular object. The arm from the western end fades towards 
the north, while the other arm stretches from the east in a 
southern direction. Both arms decrease in brightness towards 
the edges, with the western arm perhaps better defined. NGC 
1365 could possibly be seen as the shape of our own Milky Way. 
 

In the heart of the Fornax Cluster, 
is NGC 1399, situated north-east 
of NGC 1365 and appears as one 
of the largest and brightest 
elliptical galaxies.  It displays a 
hazy outer envelope and 
brightens gradually towards a 
large core and tight prominent 
nucleus. A faint star 

superimposed on the northern 
edge of the core region lends a 
completely different look. The 
galaxy is located some 65 million 
light-years from us. 
 

Astronomers using the Chandra X-ray observatory have 
discovered an intermediate-sized black hole in NGC 1399, ripping 
a star to shreds. The shredded debris shows spectral lines of 
oxygen and nitrogen, but no hydrogen – a sign that the disrupted 
star was a white dwarf. 

 

ABOVE& BELOW:  NGC 1316 and 

NGC 1317 Galaxies 

      TOP & BOTTOM :NGC 1365 Galaxy 

LEFT:  NGC 1404, NGC 1399 and NGC 1387 Galaxies 

ABOVE: NGC 1399 
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...Fornax 

The galaxy NGC 1404, is situated only 8’ to the south-east of the 
large galaxy NGC 1399 but more than half its size. Although 
small, it displays with pride a quite bright circular glow and dense 
core, beautifully rounded off with a red coloured magnitude 8 star 
about 2’ toward the south. 
 
Barely 20’ further west, another elliptical galaxy NGC 1387, 
occupies a spot in this crowded cooking oven full of fuzzies. 
Although rather small and faint, it displays yet another round ball 
of light, brightening to a star-like nucleus. The galaxy is also 
known as Bennett 18 and with higher magnification displays a 
hazy outer envelope. This rich group of galaxies could be as far 
as 45 000 lightyears away. NGC 1387 and NGC 1379 were 
described by John Herschel in the year 1835 as globular clusters. 
 
The edge-on galaxy NGC 1381 finds its home 25’ north-west of 
NGC 1399. It displays a slightly stretched-out ellipse from north-
west to south-east with an obvious center. 
 
A fat, oval-shaped galaxy NGC 1380 is situated further towards 
the northern edge of the galaxy group, very elongated in a north-
south direction. It is an impressive moderately large galaxy 
gradually brightening to an almost star-like nucleus. NGC 1380A 
is situated only 15’ further north. Three more galaxies, NGC 1373, 
1374 and 1375, approximately 20’ to the south-west, form a fine 
group. This area is dotted with galaxies and the best way to 
explore it, is to use a detailed star map in excellent dark starry 
skies. 
 
Trace some of the galaxies in the excellent photograph supplied 
by Dieter Willasch shown on the Right. 
 
Just outside and towards the north of this dense and rich galaxy 
field is the somewhat lonely member, NGC 1350. It is a beautiful 
oval shape galaxy, displaying a dust lane stretching in a north-
south direction, and gradually brightening to a small but very 
bright nucleus. A slight, flimsy haziness can be glimpsed towards 
the western edge. A very faint star is situated in the southern tip of 
the galaxy. 

 
 
Bruno Alessi discovered an asterism known as ALESSI 
J0343.5-2924 in the eastern part of the constellation 30’ 
towards the west of sigma Fornacis. The group displays a 
modified letter J with a few approximately magnitude 9 
yellow-coloured stars. The top bar is towards the south and 
also houses a double star. The grouping stands out well 
against the starry field situated also half a degree west from 
the galaxy NGC 1425. 
 

 

ABOVE:  NGC 1387, 1399 & 1404   

BELOW: NGC 1381     

LEFT: ALESSI J0343.5-2924 Asterism and NGC 1425 Galaxy  
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...Fornax 

The Two-Tiered Spiral galaxy, perhaps better known as NGC 
1398, shown on the right, can be found in the north-eastern part of 
the constellation. This large round spiral galaxy displays a 
relatively high surface brightness and brightens evenly to a 
compact dense nucleus with the edge displaying a hazy outer 
envelope. Very high magnification is needed to glimpse the outer 
spiral arms responsible for its nickname. 
 
Interestingly, astronomers pushed the 
NASA/ESA Hubble Space Telescope to its 
limits when they found a very dim and tiny 
object in Fornax called UDFy-39546284, 
which is likely to be a young compact 
galaxy. The object existed 480 million 
years after the Big Bang, only four percent 
of the universe’s current age. 
 
More than a hundred such mini-galaxies 
would be needed to make up our own 
galaxy, the Milky Way. Its light will have 
travelled for 13.2 billion years to reach 
Hubble telescope, which corresponds to a red shift of around 10. 
The  age of the universe is more or less 13.7 billion years old 
(NASA/ESA). 
 
What a nice surprise to find a bright and eye-catching planetary 
nebula just a degree north-west from NGC 1398. Known as Robin’s 
Egg Nebula, NGC 1360 is a large irregular planetary nebula that 
displays an oval glow in a north-south direction. With careful 
observation and higher magnification, it shows an uneven texture 
with a slightly brighter northern region. Also known as Bennett 15, 
this object is bathed in a pale, washed-out grey colour and hosts a 
magnitude 10.5 centre star, visible with careful observation. An 
attractive white-coloured magnitude 6 star is situated approximately 
20’ to the north-west of this planetary nebula. NGC 1360 was Lewis 
Swift’s first discovery, made in 1859 with his private 4.5” refractor in 
Rochester, NY. The nebula was independently found by Wilhelm 
Tempel in 1861 with a 4” refractor in Marseille.  
 
One of the northern-most NGC galaxies in Fornax are NGC 1371, 
also listed as NGC 1367 (slightly confusing!), situated only a degree 
north of the abovementioned planetary nebula. The galaxy displays a 
very hazy oval, relatively large with a slightly brighter nucleus. What 
makes this galaxy special is the pair of orange-coloured stars 
situated close to the north-eastern edge. NGC 1371 was discovered 
by William Herschel in 1784 and was found a second time by 
Ormond Stone in 1886. Dreyer was not aware of this identity and 
catalogued Stone’s object as NGC 1367. Thus, by priority, it should 
be named NGC 1371. 
 
The last galaxy to be discussed in this very special constellation is barely 30’ south of the border 
with Eridanus. NGC 1385, like so many other galaxies, displays just a faint oval haze against the 
background star field. It appears elongated in a north-south direction, brightening gradually 
towards its nucleus. The colourful star field comes as a bonus and complements the galaxy in a 
very special way. 

ABOVE: UDFy-39546284  

BELOW: NGC 1360 – Photograph: 

J. Drudis and G. Goldman 
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...Fornax 

You were warned that there are many fuzzies cooked up in this chemical oven!  What a delightful journey 
through this galaxy world to be able to discover and explore these misty, distant Milky Ways. 

 
 
LEFT: Edwin Powell Hubble        
Pencil Sketch: Kathryn van Schalkwyk. 
 
Edwin Powell Hubble was born in Marshfield, 
Missouri, on 20 November 1889. He studied 
law at Oxford, but soon turned to astronomy 
as a graduate student at the Yerkes 
Observatory of the University of Chicago.  
 
Hubble developed a classification system for 
extragalactic structure based on the design of 
a cosmic “tuning fork” diagram. He died of a 
heart attack in San Marino, California, on 28 
September 1953.  
 
The famous Hubble Space Telescope was 
named in his honour. 
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At the Eyepiece  
November 2021 by Ray Field 

 
 

 

The Sun for Durban on the 1
st
 rises at 05:01 and 

sets at 18:18 and on the 30
th
 it rises at 04:48 

and sets at 18:42 

The Moon is New on the 4
th
, First quarter on the 

11
th
, Full on the 19

th
 and Last quarter on the 

27
th
. The Moon is nearest the Earth on the 6

th
 

and furthest on the 21
st
. The Moon is near 

Venus on the 8
th
, Saturn on the 10

th
, Jupiter on 

the 11
th
. It is near Pollux on the 24

th
, the 

Beehive cluster (M 44) on the 25
th
 and Regulus 

on the 27
th
. 

Mercury is not favourably placed for observation 

this month being too near the Sun. 

Venus sets in the West, about 4 hours after the Sun and is easily seen as it is a bright object. 

The Moon is near Venus on the 8
th
. 

Mars, looking like a brightish red-orange “star” to the naked eye is not well placed for 

observation this month as it it too close to the Sun. It is in the morning sky rising at between 

03:00 and 04:00 in Sagittarius. It will be in the pre-dawn twilight and only seen in a dark sky at 

the months’ end. Binoculars will be an aid in seeing its colour. 

Jupiter is a bright object in the evening sky. It set about midnight at the start of the month and by 

22:00 at the end of the month. It lies in the constellation of Capricornus this month. The Moon is 

near Jupiter on the 10
th
. On page 53 of the ASSA Sky Guide there is a nice chart of Jupiter and 

Saturn in Capricornus. 

Saturn is near Jupiter this month in Capricornus. It is a fairly bright object appearing to the naked 

eye as a pale yellowish “star” like object. The Moon is near Saturn on the 10
th
. 

Uranus is at opposition on the 5
th
. (In positional astronomy, two astronomical objects are said to 

be in opposition when they are on opposite sides of the celestial sphere, as observed from a 

given body - usually Earth). This faint distant planet needs binoculars and a dark moonless sky, 

as well as detailed charts to be found. It is in the constellation of Aries all month. I have seen it 

as a tiny, greenish disk, under high magnification in an 8” Celestron telescope. 

Comet 67P/Churyumov–Gerasimenko 
(abbreviated as 67P or 67P/C–G) may reach a 
possible magnitude of 8 when moving between 
the stars of Gemini and Cancer.  

See page 84 and 85 of the ASSA Sky Guide for 
more details on comets. The above mentioned 
comet reaches it perihelion date on the 2

nd
 

November. (A planet or object in an elliptical orbit 

around the Sun is closest to the Sun at 
perihelion).  

https://en.wikipedia.org/wiki/Positional_astronomy
https://en.wikipedia.org/wiki/Astronomical_object
https://en.wikipedia.org/wiki/Antipodal_point
https://en.wikipedia.org/wiki/Celestial_sphere
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...At the Eyepiece  

Meteor Showers (page 86 of the ASSA Sky Guide) 

The Starry Sky 

The Southern Cross and it’s pointers are very 

low on the Southern horizon and the bright star 

Achenar is about 60° above the Southern 

horizon. Orion is rising over the East and 

Scorpius is setting over the West, followed by 

Sagittarius. The “Square” of Pegasus is low over 

the Northern horizon with the Andromeda galaxy 

(M 31) about 13° down to the right of the bottom 

right star of the Square. The bright star 

Fomalhaut is almost overhead. 

References: ASSA Sky Guide 2021, Sasol first 
field guide to sky Watching by Cliff Turk, Philips 
Planisphere for 35°S and Nortons Star Atlas. 

For Sale  -  Astrophotography Filters   

Baader 1.25 inch / 32 mm filters 

Luminance (clear), Red, Green, Blue, and a UV/IR – 
Cut/L filters. 

Narrowband Ha 7nm, Oiii 8.5nm and Sii 8.0nm. 

Still in the original packaging. Have never been opened.  

Originally Paid:   R 12 000  

Asking Price:   R 10 000 

CONTACT:        Johnny Visser  

Cell Number:     082 357 3091  

Email address:   ximatrix@telkomsa.net 

Shower Date 
Max 

Duration Radient 
RA 

Radient 
Dec 

ZHR Vel Start End Prospect 

S. Taurids 05/11 01/10 - 25/11 03:20 +14° 10 29 21:30 03:30 New moon 

N. Taurids 12/11 01/10 - 25/11 04:00 +23° 5 31 21:30 03:30 Good 

Leonids 17/11 12/11 - 21/11 10:08 +22° 5-10 70 03:00 04:00 Unfavour-
able 

α Monocerotids 21/11 15/11 - 25/11 07:48 +01° 5-50 65 23:00 04:00 Unfavour-
able 
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The Lonely Star of Autumn 
By Brian Ventrudo  

In the vast expanse of sky between the 
brilliant stars Antares in the west and Sirius in 
the east, there lies but a single bright star of 
note, the star Fomalhaut. Low and prominent 
over the southern horizon, this lovely white 
star is a lonely sight on a northern fall 
evening. Fomalhaut marks the mouth of the 
constellation Piscis Austrinus (the Southern 
Fish).  The star is a pretty enough sight for 
casual stargazers this time of year, and it 
offers a very widely spaced companion that’s 
easy to see in binoculars. The star also hosts at least one ring of glowing dust and debris left 
over from its birth. And where there’s dust, there may very well be planets… 

Because, for northern observers, Fomalhaut has no other bright stars nearby, it’s sometimes 
called the “lonely star of autumn”.  It’s the brightest star in the vast expanse of sky between 
Deneb and Aldebaran, and between Antares and Sirius. In the southern hemisphere, the 
star lies nearly overhead in spring, along with the somewhat brighter star Achernar to the 
southeast to keep it company from a respectful distance. 

ABOVE: Illustration shows a ring of debris encircling the star Fomalhaut. A suspected planet is 
orbiting inside the ring. Credit: NASA, ESA and A. Feild (STScI) 
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...Lonely Star 
 
 

Fomalhaut (pronounced “FOAM-a-lot” or “FOAM-a-low”) is a young A-type main sequence star, 
perhaps 100-300 million years old, and it’s just settling down to a long billion-year life span. 
Physically, it’s much like the more famous star Vega, and at a distance of 25 light years, about the 
same distance away. In fact, astronomers have determined Fomalhaut is physically associated 
with Vega in the constellation Lyra and the star Castor in the constellation Gemini.  They are 
among a group of some 16 stars of the Castor Moving Group, stars that may have originated in 
the same star cluster, been kicked out of the cluster by a gravitational interaction, and now move 
through space together but unbound. 
 
Fomalhaut is an unremarkable sight in a small telescope. But in space-based scopes wielded by 
professional astronomers, it’s a different story. In 1983, using the IRAS satellite, astronomers 
detected a surplus of infrared light coming from Fomalhaut.  This suggested the star was 
surrounded by a torus of dust heated by the star itself. 
 
And where there’s dust around a new star, there may be planets. So astronomers looked closer. 
And in 2008, in an astonishing feat of observational astronomy, a team using the Hubble Space 
Telescope directly imaged a planet buried in the dusty disk around Fomalhaut. Or did they? 
There’s been much debate about whether this is a true planet or simply a dense cloud of debris in 
the process of forming a planet. If it is a planet, it is no Earth.  Fomalhaut b, as it’s called, is bigger 
than Neptune and no more than three times the mass of Jupiter. And it’s far from the main star, 
about 115 astronomical units, which means the planet takes 875 years to revolve around 
Fomalhaut.  It is also extremely cold and embedded in a field of debris. 
 
To make matters more interesting, additional observations by the remarkable ALMA observatory 
in northern Chile suggest there are two planets in the Fomalhaut system. Much science remains 
to be sorted out in this fascinating stellar system. 
 

ABOVE: The star Fomalhaut, the “lonely star of autumn” over the southern horizon in the        
mid-evening hours of October through December. 

https://oneminuteastronomer.com/10809/alma-observatory-video/
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...Lonely Star 
 

 
LEFT: A dust ring around the star 
Fomalhaut imaged in millimeter waves 
by the ALMA observatory. Image credit: 
ALMA. 

 
 

You won’t see planets or dust rings 
around Fomalhaut in any backyard 
telescope. But as you now know, there is 
much going on around this pure white 
first-magnitude star flickering above the 
southern horizon. It is also the third-
brightest star in the heavens, after the 
Sun and Pollux, which are known to 
have exoplanets. 

 
If you’re up for it, look for the companion star to Fomalhaut, a smaller and fainter star known as 
Fomalhaut B or TW Piscis Austrinus. This variable star is (just barely) gravitationally bound to its 
bigger companion at a distance of 0.91 light years. From our point of view, that puts it about 2º 
south of Fomalhaut. This yellow-orange star shines at magnitude 6.5, so you need binoculars or a 
telescope to spot it right next to a slightly brighter unrelated star SAO 214187. Fomalhaut has 
another companion, a dim-bulb 13th-magnitude red dwarf star about 5.7° to the north. In real 
terms, C is about 2.5 light years from Fomalhaut itself, but amazingly the stars are still isolated 
enough in their place in the Milky Way to remain gravitationally bound despite their great 
separation. Lonely stars indeed. 

 
 
 
 
 
 
 
 

RIGHT: The location of Fomalhaut 

B, the widely-spaced companion 

of the star Fomalhaut in the 

constellation Piscis Austrinus. 
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The Cover Image - Prawn Nebula IC 4628 
by John Gill 

 
The Prawn Nebula, also known as IC 4628 and Gum 56, is an emission nebula located in the 
constellation Scorpius. It has an apparent magnitude of 7.31 and lies at a distance of 6,000 light 
years from Earth. Located to the south of Antares, the nebula is about 250 light years in 
diameter, corresponding to an apparent size of 1.5 degrees, or 3-4 times the size of the full 
Moon. 
 
The Prawn Nebula was discovered by the American astronomer Edward Emerson Barnard 
around 1900. It is a stellar nursery that contains a large number of very hot, luminous, young 
stars, formed out of the surrounding gas. These stars include two large, hot, blue-white giants 
belonging to the rare spectral class O. O-type stars have a relatively short life span as they tend 
to burn out very quickly before ending their lives as supernovae and collapsing into either neutron 
stars or black holes. The blue giants in IC 4628 will end their lives after only about a million years. 

The material produced by the supernova events will be used to form new stars in the nebula.  

The two luminous giants and other young stars in the nebula are responsible for illuminating the 
surrounding gas. The stars emit an enormous amount of ultraviolet radiation which ionises the 
hydrogen gas in the nebula, making it glow. 

In September 2015, ESO released a detailed new image of Prawn Nebula. The image was taken 
with the MPG/ESO 2.2-metre telescope using the Wide Field Imager (WFI) camera at the La Silla 
Observatory in Chile as part of ESO’s Cosmic Gems program. The image reveals a vast star 
forming region with three clusters of young stars, not more than a few million years old, which 
illuminate the surrounding clouds. 

IC 4628 was catalogued as Gum 56 by the 
Australian astronomer Colin Stanley Gum, who 
published his catalogue of H II regions in 1955. 

TECH SPECS: 

 IMAGES:                                                        
 50 x Ha for 180sec 

 30 x Sii for 180 seconds 

 28 x Oiii for 180 seconds 

 60 x Flats per filter 

 40 x Darks 

 5 hr 40m integration time 

 

 CAMERA 

 QHY268m 

 

 FILTER S             

 Astrondon 36mm 5nm  

 

 SCOPE 

 APM 107/700 apo & .73 focal reducer 

 

  MOUNT 

 Celestron CGX   

 

 SOFTWARE 

 PixInsight 

https://www.constellation-guide.com/constellation-list/scorpius-constellation/
https://www.star-facts.com/antares/
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Space Suits 
From Wikipedia, the free encyclopedia 

 
A space suit or spacesuit is a garment worn to keep a human alive in the harsh environment 
of outer space, vacuum and temperature extremes. Space suits are often worn inside 
spacecraft as a safety precaution in case of loss of cabin pressure, and are necessary for 
extravehicular activity (EVA), work done outside spacecraft. Space suits have been worn for such 
work in Earth orbit, on the surface of the Moon, and en route back to Earth from the Moon. 
Modern space suits augment the basic pressure garment with a complex system of equipment 
and environmental systems designed to keep the wearer comfortable, and to minimize the effort 
required to bend the limbs, resisting a soft pressure garment's natural tendency to stiffen against 
the vacuum. A self-contained oxygen supply and environmental control system is frequently 
employed to allow complete freedom of movement, independent of the spacecraft. 
 

Three types of space suits exist for different purposes: IVA (intravehicular activity), EVA 
(extravehicular activity), and IEVA (intra/extravehicular activity). IVA suits are meant to be worn 
inside a pressurized spacecraft, and are therefore lighter and more comfortable. IEVA suits are 
meant for use inside and outside the spacecraft, such as the Gemini G4C suit. They include 
more protection from the harsh conditions of space, such as protection from micrometeorites and 
extreme temperature change. EVA suits, such as the EMU, are used outside spacecraft, for 
either planetary exploration or spacewalks. They must protect the wearer against all conditions of 
space, as well as provide mobility and functionality.  
 

Some of these requirements also apply to pressure suits worn for other specialized tasks, such 
as high-altitude reconnaissance flight. At altitudes above the Armstrong limit, around 19,000 m 
(62,000 ft), water boils at body temperature and pressurized suits are needed. 
 

The first full-pressure suits for use at extreme altitudes were designed by individual inventors as 
early as the 1930s. The first space suit worn by a human in space was the Soviet SK-1 suit worn 
by Yuri Gagarin in 1961. 
 
      

Apollo spacesuit worn 
by astronaut Buzz 
Aldrin on Apollo 11 

Orlan space suit worn 
by astronaut Michael 
Fincke outside 

Space suits being used to 
work on the International 
Space Station  
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Requirements 
A space suit must perform several functions to allow its occupant to work safely and comfortably, 
inside or outside a spacecraft. It must provide: 

 A stable internal pressure. This can be less than Earth's atmosphere, as there is usually no 
need for the space suit to carry nitrogen (which comprises about 78% of Earth's atmosphere 
and is not used by the body). Lower pressure allows for greater mobility, but requires the 
suit occupant to breathe pure oxygen for a time before going into this lower pressure, to 
avoid decompression sickness. 

 Mobility. Movement is typically opposed by the pressure of the suit; mobility is achieved by 
careful joint design. 

 Supply of breathable oxygen and elimination of carbon dioxide; these gases are exchanged 
with the spacecraft or a Portable Life Support System (PLSS) 

 Temperature regulation. Unlike on Earth, where heat can be transferred by convection to 
the atmosphere, in space, heat can be lost only by thermal radiation or by conduction to 
objects in physical contact with the exterior of the suit. Since the temperature on the outside 
of the suit varies greatly between sunlight and shadow, the suit is heavily insulated, and air 
temperature is maintained at a comfortable level. 

 A communication system, with external electrical connection to the spacecraft or PLSS 
Means of collecting and containing solid and liquid bodily waste (such as a Maximum 
Absorbency Garment) 

Secondary requirements 
From left to right, Margaret R. (Rhea) Seddon, 
Kathryn D. Sullivan, Judith A. Resnick, Sally K. Ride, 
Anna L. Fisher, and Shannon W. Lucid—The first six 
female astronauts of the United States stand with 
a Personal Rescue Enclosure, a spherical life 
support ball for emergency transfer of people in 
space. 

Advanced suits better regulate the astronaut's 
temperature with a Liquid Cooling and Ventilation 
Garment (LCVG) in contact with the astronaut's skin, 
from which the heat is dumped into space through an 
external radiator in the PLSS. 

 

 

 

Additional requirements for EVA include: 

 Shielding against ultraviolet radiation 

 Limited shielding against particle radiation 

 Means to maneuver, dock, release, and/or tether onto a spacecraft 

 Protection against small micrometeoroids, some traveling at up to 
27,000 kilometers per hour, provided by a puncture-resistant Thermal Micrometeoroid 
Garment, which is the outermost layer of the suit. Experience has shown the greatest 
chance of exposure occurs near the gravitational field of a moon or planet, so these were 
first employed on the Apollo lunar EVA suits. 

Do you know NASA    

spends about          

$12 000 000 to build 

their own space suit ! 
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As part of astronautical hygiene control (i.e., protecting astronauts from extremes of temperature, 
radiation, etc.), a space suit is essential for extravehicular activity. The Apollo/Skylab A7L suit 
included eleven layers in all: an inner liner, a LCVG, a pressure bladder, a restraint layer, another 
liner, and a Thermal Micrometeoroid Garment consisting of five aluminized insulation layers and 
an external layer of white Ortho-Fabric. This space suit is capable of protecting the astronaut 
from temperatures ranging from −156 °C (−249 °F) to 121 °C (250 °F). 

During exploration of the Moon or Mars, there will be the potential for lunar/Martian dust to be 
retained on the space suit. When the space suit is removed on return to the spacecraft, there will 
be the potential for the dust to contaminate surfaces and increase the risks of inhalation and skin 
exposure. Astronautical hygienists are testing materials with reduced dust retention times and the 
potential to control the dust exposure risks during planetary exploration. Novel ingress/egress 
approaches, such as suitports, are being explored as well. 

In NASA space suits, communications are provided via a cap worn over the head, which includes 
earphones and a microphone. Due to the coloration of the version used for Apollo and Skylab, 
which resembled the coloration of the comic strip character Snoopy, these caps became known 
as "Snoopy caps." 

Operating pressure 
Generally, to supply enough oxygen 
for respiration, a space suit using pure 
oxygen must have a pressure of about 
32.4 kPa (240 Torr; 4.7 psi), equal to the 
20.7 kPa (160 Torr; 3.0 psi) partial 
pressure of oxygen in the Earth's 
atmosphere at sea level, plus 5.3 kPa 
(40 Torr; 0.77 psi) CO2 and 6.3 kPa (47 Torr; 
0.91 psi) water vapor pressure, both of which 
must be subtracted from the alveolar 
pressure to get alveolar oxygen partial 
pressure in 100% oxygen atmospheres, by 
the alveolar gas equation. The latter two 
figures add to 11.6 kPa (87 Torr; 1.7 psi), 
which is why many modern space suits do not 
use 20.7 kPa (160 Torr; 3.0 psi), but 32.4 kPa 
(240 Torr; 4.7 psi) (this is a slight 
overcorrection, as alveolar partial pressures 
at sea level are slightly less than the former). 

In space suits that use 20.7 kPa, the astronaut gets only 20.7 kPa − 11.6 kPa = 9.1 kPa (68 Torr; 
1.3 psi) of oxygen, which is about the alveolar oxygen partial pressure attained at an altitude of 
1,860 m (6,100 ft) above sea level. This is about 42% of normal partial pressure of oxygen at sea 
level, about the same as pressure in a commercial passenger jet aircraft, and is the realistic 
lower limit for safe ordinary space suit pressurization which allows reasonable capacity for work.  

When space suits below a specific operating pressure are used from craft that are pressurized to 
normal atmospheric pressure (such as the Space Shuttle), this requires astronauts to "pre-
breathe" (meaning pre-breathe pure oxygen for a period) before donning their suits and 
depressurizing in the air lock. This procedure purges the body of dissolved nitrogen, so as to 
avoid decompression sickness due to rapid depressurization from a nitrogen-containing 
atmosphere. 

 

ABOVE: Astronaut Steven G. MacLean 
 pre-breathes prior to an EVA. 
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Physical effects of unprotected space exposure 

The human body can briefly survive the hard vacuum of space unprotected, despite contrary 
depictions in some popular science fiction. Human flesh expands to about twice its size in such 
conditions, giving the visual effect of a body builder rather than an overfilled balloon. 
Consciousness is retained for up to 15 seconds as the effects of oxygen starvation set in. No 
snap freeze effect occurs because all heat must be lost through thermal radiation or the 
evaporation of liquids, and the blood does not boil because it remains pressurized within the 
body. 

In space, there are many different highly energized subatomic protons that will expose the body 
to extreme radiation. Although these compounds are minimal in amount, their high energy is 
liable to disrupt essential physical and chemical processes in the body, such as altering DNA or 
causing cancers. Exposure to radiation can create problems via two methods: the particles can 
react with water in the human body to produce free radicals that break DNA molecules apart, or 
by directly breaking the DNA molecules.  

Temperature in space can vary extremely depending on where the sun is. Temperatures from 
solar radiation can reach up to 250 °F (121 °C) and lower down to −387 °F (−233 °C). Because of 
this, space suits must provide proper insulation and cooling.  

The vacuum in space creates zero pressure, causing the gases and processes in the body to 
expand. In order to prevent chemical processes in the body from overreacting, it is necessary to 
develop a suit that counteracts against the pressure in space. The greatest danger is in 
attempting to hold one's breath before exposure, as the subsequent explosive decompression 
can damage the lungs. These effects have been confirmed through various accidents (including 
in very-high-altitude conditions, outer space and training vacuum chambers). Human skin does 
not need to be protected from vacuum and is gas-tight by itself. Instead, it only needs to be 
mechanically compressed to retain its normal shape. This can be accomplished with a tight-fitting 
elastic body suit and a helmet for containing breathing gases, known as a space activity 
suit (SAS). 

Design Concepts 

A space suit should allow its user natural unencumbered movement. Nearly all designs try to 
maintain a constant volume no matter what movements the wearer makes. This is 
because mechanical work is needed to change the volume of a constant pressure system. If 
flexing a joint reduces the volume of the space suit, then the astronaut must do extra work every 
time he bends that joint, and he has to maintain a force to keep the joint bent. Even if this force is 
very small, it can be seriously fatiguing to constantly fight against one's suit. It also makes 
delicate movements very difficult. The work required to bend a joint is dictated by the formula 

{\displaystyle W=\int _{V_{i}}^{V_{f}}\,P\,dV} 

 

where Vi and Vf are respectively the initial and final volume of the joint, P is the pressure in the 
suit, and W is the resultant work. It is generally true that all suits are more mobile at lower 
pressures. However, because a minimum internal pressure is dictated by life support 
requirements, the only means of further reducing work is to minimize the change in volume. 
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All space suit designs try to minimize or eliminate this problem. The most common solution is to 

form the suit out of multiple layers. The bladder layer is a rubbery, airtight layer much like a 

balloon. The restraint layer goes outside the bladder, and provides a specific shape for the suit. 

Since the bladder layer is larger than the restraint layer, the restraint takes all of the stresses 

caused by the pressure inside the suit. Since the bladder is not under pressure, it will not "pop" 

like a balloon, even if punctured. The restraint layer is shaped in such a way that bending a joint 

causes pockets of fabric, called "gores," to open up on the outside of the joint, while folds called 

"convolutes" fold up on the inside of the joint. The gores make up for the volume lost on the 

inside of the joint, and keep the suit at a nearly constant volume. However, once the gores are 

opened all the way, the joint cannot be bent any further without a considerable amount of work. 

In some Russian space suits, strips of cloth were wrapped tightly around the cosmonaut's arms 

and legs outside the space suit to stop the space suit from ballooning when in space. 

The outermost layer of a space suit, the Thermal Micrometeoroid Garment, provides thermal 

insulation, protection from micrometeoroids, and shielding from harmful solar radiation. 

There are four main conceptual approaches to suit design: 

Soft suits 
Soft suits typically are made mostly of fabrics. All soft suits have some hard parts, some even 
have hard joint bearings. Intra-vehicular activity and early EVA suits were soft suits. 

Hard-shell suits 

Hard-shell suits are usually made of metal or composite materials and do not use fabric for joints. 
Hard suits joints use ball bearings and wedge-ring segments similar to an adjustable elbow of a 
stove pipe to allow a wide range of movement with the arms and legs. The joints maintain a 
constant volume of air internally and do not have any counter force. Therefore, the astronaut 

does not need to exert to hold the suit in any position. Hard suits 
can also operate at higher pressures which would eliminate the 
need for an astronaut to pre-breathe oxygen to use a 34 kPa 
(4.9 psi) space suit before an EVA from a 101 kPa (14.6 psi) 
spacecraft cabin. The joints may get into a restricted or locked 
position requiring the astronaut to manipulate or program the 
joint. The NASA Ames Research Center experimental AX-5 hard-
shell space suit had a flexibility rating of 95%. The wearer could 
move into 95% of the positions he or she could without the suit 
on. 

Hybrid suits 
Hybrid suits have hard-shell parts and fabric parts. 
NASA's Extravehicular Mobility Unit (EMU) uses a fiberglass 
Hard Upper Torso (HUT) and fabric limbs. ILC Dover's I-Suit  
replaces the HUT with a fabric soft upper torso to save weight, 
restricting the use of hard components to the joint bearings, 
helmet, waist seal, and rear entry hatch. Virtually all workable 
space suit designs incorporate hard components, particularly at 
interfaces such as the waist seal, bearings, and in the case of 
rear-entry suits, the back hatch, where all-soft alternatives are 
not viable. 
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Skintight suits 
Skintight suits, also known as mechanical counter-pressure suits or space activity suits, are a 
proposed design which would use a heavy elastic body stocking to compress the body. The head 
is in a pressurized helmet, but the rest of the body is pressurized only by the elastic effect of the 
suit. This mitigates the constant volume problem, reduces the possibility of a space suit 
depressurization and gives a very lightweight suit. When not worn, the elastic garments may 
appear to be that of clothing for a small child. These suits may be very difficult to put on and face 
problems with providing a uniform pressure. Most proposals use the body's natural perspiration to 
keep cool. Sweat evaporates readily in vacuum and may desublime or deposit on objects nearby: 
optics, sensors, the astronaut's visor, and other surfaces. The icy film and sweat residue may 
contaminate sensitive surfaces and affect optical performance. 

 

Contributing technologies 
Related preceding technologies include the gas mask used in World War II, the oxygen 
mask used by pilots of high flying bombers in World War II, the high altitude or vacuum suit 
required by pilots of the Lockheed U-2 and SR-71 Blackbird, the diving suit, rebreather, scuba 
diving gear, and many others. 

Many space suit designs are taken from the U.S. Air Force suits, which are designed to work in 
“high altitude aircraft pressure[s],” such as the Mercury IVA suit or the Gemini G4C, or 
the Advanced Crew Escape Suits. 

Glove technology 

The Mercury IVA, the first U.S. space suit design, included lights at the tips of the gloves in order 
to provide visual aid. As the need for extravehicular activity grew, suits such as the Apollo 
A7L included gloves made of a metal fabric called Chromel-r in order to prevent punctures. In 
order to retain a better sense of touch for the astronauts, the fingertips of the gloves were made 
of silicone. With the shuttle program, it became necessary to be able to operate spacecraft 
modules, so the ACES suits featured gripping on the gloves. EMU gloves, which are used for 
spacewalks, are heated to keep the astronaut's hands warm. The Phase VI gloves, meant for use 
with the Mark III suit, are the first gloves to be designed with "laser scanning technology, 3D 
computer modeling, stereo lithography, laser cutting technology and CNC machining." This 
allows for cheaper, more accurate production, as well as increased detail in joint mobility and 
flexibility. 

Life support technology 

Prior to the Apollo missions, life support in space suits 
was connected to the space capsule via an umbilical 
cord-like device. However, with the Apollo missions, life 
support was configured into a removable capsule called 
the Portable Life Support System that allowed the 
astronaut to explore the Moon without having to be 
attached to the space craft. The EMU space suit, used 
for spacewalks, allows the astronaut to manually control 
the internal environment of the suit. The Mark III suit has 
a backpack filled with about 12 pounds of liquid air, as 
well as pressurization and heat exchange. 
 

Right: Pressurised suit prototype designed by military 
engineer Emilio Herrera for a stratospheric balloon 
flight. c.1935 
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Helmet technology 
The development of the spheroidal dome helmet was key in balancing the need for field of view, 
pressure compensation, and low weight. One inconvenience with some space suits is the head 
being fixed facing forwards and being unable to turn to look sideways. Astronauts call this effect 
"alligator head." 

High-altitude suits 
 Evgeniy Chertovsky created his full-pressure suit or high–altitude "skafandr" (скафандр) in 

1931. (скафандр also means "diving apparatus"). 

 Emilio Herrera designed and built a full-pressure "stratonautical space suit" in 1935, which 
was to have been used during an open-basket balloon stratospheric flight scheduled for 
early 1936.  

 Wiley Post experimented with a number of pressure suits for record-breaking flights. 

 Russell Colley created the space suits worn by the Project Mercury astronauts, including 
fitting Alan Shepard for his ride as America's first man in space on May 5, 1961. 

… Part 2 next month 
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Small Galaxy Consumes an even                  

Smaller Galaxy 
By Kelly Kizer Whitt 

 

ABOVE: At the left is NGC 2005, a globular star cluster. At right is the dwarf galaxy near our Milky Way 

that carries the name Large Magellanic Cloud. Scientists believe NGC 2005 was once part of a small 

galaxy, which the Large Magellanic Cloud consumed. Image via HLA/ Fabian RR/ ESO/ VMC Survey/ 

Astronomie.nl/ Phys.org.  

Scientists believe they have evidence that the Large Magellanic Cloud, a dwarf satellite galaxy of 

our larger Milky Way galaxy, ate an even smaller galaxy in the distant past. A team of Italian-

Dutch researchers examined globular clusters – ancient spherical groupings of stars found in 

halos around galaxies – of the Large Magellanic Cloud. It found one of those globular clusters – 

NGC 2005 – had a different chemical composition than the others. They believe this cluster is the 

remains of a smaller galaxy that the Large Magellanic Cloud absorbed. 

The scientists published their paper October 18, 2021, in the peer-reviewed journal Nature 

Astronomy. 

Testing a theory of galaxy formation 

Astronomers believe that galaxies grow through small building blocks until they become the 

large island universes we see. They have past evidence that the Milky Way grew in just such 

a way. The Gaia satellite showed that the Milky Way formed through the mergers of smaller 

galaxies. But the astronomers wanted to see if there was evidence that the same held true 

for the creation of galaxies smaller than the Milky Way. As the scientists said in the paper:           

“The best chance we have to test this prediction is by looking at the most massive satellite of the 

Milky Way: the Large Magellanic Cloud.” 

https://theskylive.com/sky/deepsky/ngc2005-object
https://earthsky.org/space/definition-what-is-a-globular-cluster/
https://earthsky.org/clusters-nebulae-galaxies/the-large-magellanic-cloud/
https://phys.org/news/2021-10-dwarf-galaxy-smaller.html
https://earthsky.org/clusters-nebulae-galaxies/the-large-magellanic-cloud/
https://earthsky.org/astronomy-essentials/what-is-the-milky-way-galaxy/
https://earthsky.org/space/definition-what-is-a-globular-cluster/
https://www.nature.com/articles/s41550-021-01493-y
https://www.nature.com/natastron/info/editorial-process
https://www.nature.com/articles/s41586-018-0625-x
https://sci.esa.int/web/gaia


25 

 

...Galaxy Consumes Smaller Galaxy 
 

Targeting Globular Clusters 

Globular clusters are accumulations of thousands to millions of stars. The gravity of the 

globular cluster can hold them together over eons, despite the outside influences of a larger 

galaxy’s gravity. The researchers studied 11 globular clusters in the Large Magellanic Cloud. 

One of these, NGC 2005, had a distinctly different composition than the others and became 

their target object. 

NGC 2005 consists of about 200,000 stars and lies 750 light-years away from the center of its 

galaxy, the Large Magellanic Cloud. Using the Very Large Telescope and 

the Magellan telescopes in Chile, the researchers discovered that NGC 2005 has less zinc, 

copper, silicon and calcium than the ten other clusters.  

ABOVE: In this image from Paranal, Chile, you can see the large swath of our galaxy, the Milky Way. 

The dwarf satellite galaxy, the Large Magellanic Cloud, is underneath the arch. Image via Yuri 

Beletsky/ ESO.  

 

Chemical composition reveals a different origin 

NGC 2005 lacks some of the heavier elements of the other globular clusters of the Large 

Magellanic Cloud. The scientists deduced that the cluster must be a relic of a smaller galaxy. 

This smaller galaxy’s stars formed slowly. Billions of years ago, they believe the smaller galaxy 

merged with the fledgling Large Magellanic Cloud. Eventually, the majority of the small galaxy 

dissolved into the Large Magellanic Cloud. Yet the gravitationally bound globular cluster NGC 

2005 remained. Co-author Davide Massari of the University of Groningen said: “We are actually 

seeing a relic of an earlier merger. And we have now convincingly demonstrated for the first time 

that small galaxies neighboring our Milky Way have in turn built up from even smaller galaxies. “ 

Bottom line: Scientists found evidence that a small galaxy – the Large 
Magellanic Cloud, a satellite of the Milky Way – has eaten an even smaller 
galaxy.  

Source: https://earthsky.org/space/small-galaxy-eats-smaller-galaxy-lmc/ 

 

https://earthsky.org/astronomy-essentials/how-far-is-a-light-year/
https://www.eso.org/public/usa/teles-instr/paranal-observatory/vlt/
https://www.gmto.org/
https://cdn.eso.org/images/screen/potw1638a.jpg
https://earthsky.org/space/small-galaxy-eats-smaller-galaxy-lmc/
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Jupiter Whacked Again?   
Japanese Astronomers Record Possible Impact 

ABOVE: Japanese amateur astronomer yotsuyubi21 captured a possible impact flash in Jupiter's 

North Tropical Zone (NTrZ) at 13:24 UT on October 15th using a Celestron C6. See update note 

at the end of this post.  

Watch https://youtu.be/fzjd7_Pc5AY carefully in the exact location indicated above photo to get 

sight of the potential impact flash which appears around the 12-second mark in this video of 

Jupiter made on Friday, October 15th.  

Get your scorecards out  - Jupiter just took another interplanetary hit. If it's confirmed it would be 

the 11th observed comet or asteroid strike at the gas giant since the pieces of Comet Shoemaker

-Levy 9 slammed into Jupiter in 1994. 

A group of Japanese astronomers just discovered this potential new impact at the planet Jupiter.  

A little more than a month after five amateurs independently recorded a similar flash, a team of 

astronomers, led by Ko Arimatsu of Kyoto University, captured this most recent flare in Jupiter's 

cloud tops (IR/visible image below) at 13:24 UT on Friday, October 15th.  

Arimatsu and the group used a surveillance system called PONCOTS as part of the Organized 

Autotelescopes for Serendipitous Event Survey (OASES) project to make their discovery. The 

event occurred in Jupiter's North Tropical Zone near the southern edge of the North Temperate 

Belt at latitude +20° North and longitude 201° (System II). From the video, the burst lasted about 

4 seconds. It quickly rises into visibility, maintains a steady light for about 2 seconds and then 

swiftly disappears. 

https://youtu.be/fzjd7_Pc5AY
https://www.hakubi.kyoto-u.ac.jp/eng/mem/11th/member-11-1
https://twitter.com/OASES_miyako
https://twitter.com/OASES_miyako
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...Jupiter Whacked Again?  

 

 

 

 

 

 

 

 

 

 

 

 

ABOVE: Jupiter displays alternating dark belts and bright zones that help in identifying any potential 

impact scars in the wake of the most recent flash. Zones are colder and mark upwelling ammonia ice 

clouds; belts are warmer regions marked by descending gases. 

Sky & Telescope illustration  

According to the Europlanet Society, on average 6½ objects 10 meters across and larger (that is, 

big enough for amateurs to record) hit Jupiter each year. Aided by transient-alert software 

like DeTeCt, we've seen a steady uptick in the number of impacts in recent years, proving that 

the more we look, the more we see. The most recent impact, in September 2021, didn't produce 

a visible impact scar. This one may not either. But both events make us keenly aware of the 

potential hazards that still lurk in our solar system.  

LEFT: This is a false-color view of 

the impact, combining visible and 

infrared exposures. He used a 28-

cm Schmidt-Cassegrain telescope 

(Celestron C11) and an original, 

Python-based pipeline developed 

for impact flash detections 

Ko Arimatsu / Kyoto University  

Update October 19, 2021 — Good 

news! The was confirmed by a 

second observer, Japanese 

amateur astronomer yotsuyubi21, 

who prefers to go by their Twitter  

handle. 

Credit: https://

skyandtelescope.org/astronomy-

news/jupiter-whacked-again-

japanese-astronomers-record- 

https://www.europlanet-society.org/jupiter-blasted-by-6-5-fireball-impacts-per-year-on-average/
http://www.astrosurf.com/planetessaf/doc/project_detect.php
https://skyandtelescope.org/astronomy-news/amateur-spots-possible-new-impact-flash-at-jupiter/
https://skyandtelescope.org/astronomy-news/jupiter-whacked-again-japanese-astronomers-record-possible-impact/
https://skyandtelescope.org/astronomy-news/jupiter-whacked-again-japanese-astronomers-record-possible-impact/
https://skyandtelescope.org/astronomy-news/jupiter-whacked-again-japanese-astronomers-record-possible-impact/
https://skyandtelescope.org/astronomy-news/jupiter-whacked-again-japanese-astronomers-record-possible-impact/


 

28 

NASA’s Juno: Science Results Offer First 3D 
View of Jupiter Atmosphere 

By NASA  - Jet Propulsion Laboratory 

New findings from NASA’s Juno probe orbiting Jupiter provide a fuller picture of how the planet’s 

distinctive and colorful atmospheric features offer clues about the unseen processes below its 

clouds. The results highlight the inner workings of the belts and zones of clouds encircling Jupiter, 

as well as its polar cyclones and even the Great Red Spot. 

Researchers published several papers on Juno’s atmospheric discoveries today in the journal 

Science and the Journal of Geophysical Research: Planets. Additional papers appeared in two 

recent issues of Geophysical Research Letters. 

ABOVE: Jupiter’s banded appearance is created by the cloud-forming “weather layer.” This 

composite image shows views of Jupiter in (left to right) infrared and visible light taken by the 

Gemini North telescope and NASA’s Hubble Space Telescope, respectively. 

Credits: International Gemini Observatory/NOIRLab/NSF/AURA/NASA/ESA, M.H. Wong 
and I. de Pater (UC Berkeley) et al. 
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… Jupiter by Juno 
“These new observations from Juno open up a treasure chest of new information about Jupiter’s 

enigmatic observable features,” said Lori Glaze, director of NASA’s Planetary Science Division at 

the agency’s headquarters in Washington. “Each paper sheds light on different aspects of the 

planet’s atmospheric processes – a wonderful example of how our internationally-diverse 

science teams strengthen understanding of our solar system.”  

LEFT: This illustration combines an 
image of Jupiter from the JunoCam 
instrument aboard NASA’s Juno 
spacecraft with a composite image 
of Earth to depict the size and depth 
of Jupiter’s Great Red Spot. 

Credits: JunoCam Image data: 
NASA/JPL-Caltech/SwRI/MSSS; 
JunoCam Image processing by 
Kevin M. Gill (CC BY); Earth Image: 
NASA 

Juno entered Jupiter’s orbit in 2016. 

During each of the spacecraft’s 

37 passes of the planet to date, a 

specialized suite of instruments has 

peered below its turbulent cloud 

deck. 

             

“Previously, Juno surprised us with hints 

that phenomena in Jupiter’s atmosphere 

went deeper than expected,” said Scott 

Bolton, principal investigator of Juno 

from the Southwest Research Institute in 

San Antonio and lead author of the 

Journal Science paper on the depth of 

Jupiter’s vortices. “Now, we’re starting to 

put all these individual pieces together 

and getting our first real understanding of 

how Jupiter’s beautiful and violent 

atmosphere works – in 3D.” 

Juno’s microwave radiometer (MWR) 

allows mission scientists to peer beneath Jupiter’s cloud tops and probe the structure of its 

numerous vortex storms. The most famous of these storms is the iconic anticyclone known as 

the Great Red Spot. Wider than Earth, this crimson vortex has intrigued scientists since its 

discovery almost two centuries ago as shown below.; on the next page. 

https://www.jpl.nasa.gov/news/nasas-juno-mission-expands-into-the-future
https://www.jpl.nasa.gov/news/press_kits/juno/science/
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… Jupiter by Juno 

The new results show that the cyclones are warmer on top, with lower atmospheric densities, 

while they are colder at the bottom, with higher densities. Anticyclones, which rotate in the 

opposite direction, are colder at the top but warmer at the bottom.  

 

 

ABOVE: Turbulent atmospheric flows above Jupiter’s Great Red Spot produce both gravity 
waves and acoustic waves. Heating in the upper atmosphere 800 kms above the storm is 
thought to be caused by a combination of these two wave types “crashing” like ocean waves on 
a beach. Credit  - Karen Teramura 
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… Jupiter by Juno 
The findings also indicate these storms 

are far taller than expected, with some 

extending 100 kilometers  (60 miles) 

below the cloud tops and others, including 

the Great Red Spot, extending over 350 

kilometers (200 miles). This surprise 

discovery demonstrates that the vortices 

cover regions beyond those where water 

condenses and clouds form, below the 

depth where sunlight warms the 

atmosphere.  

The height and size of the Great Red Spot 

means the concentration of atmospheric 

mass within the storm potentially could be 

detectable by instruments studying 

Jupiter’s gravity field. Two close Juno 

flybys over Jupiter’s most famous spot 

provided the opportunity to search for the 

storm’s gravity signature and complement the MWR results on its depth.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

With Juno traveling low over Jupiter’s cloud deck at about 209,000 kph (130,000 mph) Juno 

scientists were able to measure velocity changes as small 0.01 millimeter per second using a 

NASA’s Deep Space Network tracking antenna, from a distance of more than 650 million 

kilometers (400 million miles). This enabled the team to constrain the depth of the Great Red 

Spot to about 500 kilometers (300 miles) below the cloud tops. 
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… Jupiter by Juno 

 

“The precision required to get the Great Red Spot’s gravity during the July 2019 flyby is 

staggering,” said Marzia Parisi, a Juno scientist from NASA’s Jet Propulsion Laboratory in 

Southern California and lead author of a paper in the Journal Science on gravity overflights of the 

Great Red Spot. “Being able to complement MWR’s finding on the depth gives us great 

confidence that future gravity experiments at Jupiter will yield equally intriguing results . 

Belts and Zones 

In addition to cyclones and anticyclones, 

Jupiter is known for its distinctive belts 

and zones – white and reddish bands of 

clouds that wrap around the planet. 

Strong east-west winds moving in 

opposite directions separate the bands. 

Juno previously discovered that these 

winds, or jet streams, reach depths of 

about 3,200 kilometers (2,000 miles 

roughly). Researchers are still trying to 

solve the mystery of how the jet streams 

form. Data collected by Juno’s MWR 

during multiple passes reveal one 

possible clue: that the atmosphere’s 

ammonia gas travels up and down in 

remarkable alignment with the observed 

jet streams. 

“By following the ammonia, we found circulation cells in both the north and south hemispheres 

that are similar in nature to ‘Ferrel cells,’ which control much of our climate here on Earth”, said 

Keren Duer, a graduate student from the Weizmann Institute of Science in Israel and lead author 

of the Journal Science paper on Ferrel-like cells on Jupiter. “While Earth has one Ferrel cell per 

hemisphere, Jupiter has eight – each at least 30 times larger.”0 

Juno’s MWR data also shows that the belts and zones undergo a transition around 65 kilometers 

(40 miles) beneath Jupiter’s water clouds. At shallow depths, Jupiter’s belts are brighter in 

microwave light than the neighboring zones. But at deeper levels, below the water clouds, the 

opposite is true – which reveals a similarity to our oceans. 

“We are calling this level the ‘Jovicline’ in analogy to a transitional layer seen in Earth’s oceans, 

known as the thermocline – where seawater transitions sharply from being relative warm to 

relative cold,” said Leigh Fletcher, a Juno participating scientist from the University of Leicester in 

the United Kingdom and lead author of the paper in the Journal of Geophysical Research: 

Planets highlighting Juno’s microwave observations of Jupiter's temperate belts and zones. 
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… Jupiter by Juno 
Polar Cyclones 

Juno previously discovered polygonal arrangements of giant cyclonic storms at both of Jupiter’s 

poles – eight arranged in an octagonal pattern in the e north and five arranged in a pentagonal 

pattern in the south. Now, five years later, mission scientists using observations by the 

spacecraft’s Jovian Infrared Auroral Mapper (JIRAM) have determined these atmospheric 

phenomena are extremely resilient, remaining in the same location. 

“Jupiter’s cyclones affect each other’s motion, causing them to oscillate about an equilibrium 

position,” said Alessandro Mura, a Juno co-investigator at the National Ins  titute for Astrophysics 

in Rome and lead author of a recent paper in Geophysical Research Letters on oscillations and 

stability in Jupiter’s polar cyclones. “The behavior of these slow oscillations suggests that they 

have deep roots.” 

JIRAM data also indicates that, like hurricanes on Earth, these cyclones want to move poleward, 

but cyclones located at the center of each pole push them back. This balance explains where the 

cyclones reside and the different numbers at each pole.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
More About the Mission 
JPL, a division of Caltech in Pasadena, California, manages the Juno mission. Juno is part of 
NASA’s New Frontiers Program, which is managed at NASA’s Marshall Space Flight Center in 
Huntsville, Alabama, for the agency’s Science Mission Directorate in Washington. Lockheed 
Martin Space in Denver built and operates the spacecraft. 

 

Credit: https://www.jpl.nasa.gov/news/nasas-juno-science-results-offer-first-3d-view-of-jupiter-atmosphere?
utm_source=iContact&utm_medium=email&utm_campaign=nasajpl&utm_content=juno20211028-1 

https://www.jpl.nasa.gov/images/all-eight-northern-circumpolar-cyclones-in-2020
https://www.jpl.nasa.gov/news/nasas-juno-science-results-offer-first-3d-view-of-jupiter-atmosphere?utm_source=iContact&utm_medium=email&utm_campaign=nasajpl&utm_content=juno20211028-1
https://www.jpl.nasa.gov/news/nasas-juno-science-results-offer-first-3d-view-of-jupiter-atmosphere?utm_source=iContact&utm_medium=email&utm_campaign=nasajpl&utm_content=juno20211028-1
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Meteorites Found With  
Little Pieces of Other Stars 

When Carl Sagan said, “We are all made of star stuff,” he didn’t just mean we were made up of 
parts of our own star. Other stars contributed to the material that built our solar system, and 
some of that “presolar” material is still present in a pristine form inside meteorites.  

Now, a team led by Dr. Nan Liu at Washington University in St. Louis took a close look at some 

of the parts of meteorites that formed before the Sun.  They held some exciting surprises and 

answers. 

Scientists have known for a long time 

that meteorites contain presolar 

material. One of their most significant 

issues was separating that presolar 

material from the rest of the material 

that has merged as part of the 

meteorite’s formation. As with so many 

problems in science, this one was 

solved by throwing a powerful enough 

instrument at it ..                      

NanoSIMS is a powerful mass spectrometer.  Dr. Liu and 

her team used an upgraded version with a more powerful 

plasma ion source to drive NanoSIMS, resulting in clear 

pictures of presolar grains they were interested in.  They 

used the ion beam itself to clear away other 

contaminants, such as aluminum, which were not formed 

as part of the presolar brain. 

With a clear picture of the true materials in the grain, the 

team could start collecting valuable data.  One thing they looked for was the isotope ratios of 

carbon and nitrogen. C and N are two isotopes that can be directly studied in stars 

themselves.  Confirming their radios in a presolar meteorite will help inform stellar physicist’s 

models of the growth of carbon stars, a type of giant star that contains more carbon than oxygen. 

There had been a sticking point in the stellar physics community about nitrogen ratios found in 

previous meteorites.  The new study clarifies that those ratios were likely skewed due to 

contaminants that Dr. Liu’s group removed with the ion beam. 

Carbon and nitrogen weren’t the only isotopes the study was interested in thought.  Al-26, a 

radioactive form of aluminum, also captured their attention.  The ratio seen in the presolar grains 

was about twice the rate predicted by stellar evolution models.  Additionally, the overall isotope 

levels suggest that the temperature that formed the grains in a carbon star was likely higher than 

previously expected. That’s a lot of discoveries for a small piece of presolar material wrapped up 

in a meteorite.  But any data about previous stars is valuable, especially from samples that 

scientists can literally get their hands on. There are also plenty more meteorites out there that 

might hold other hints at the stellar formation process.                    
Source: https://www.technology.org/2021/10/22/meteorites-found-with-little-pieces-of-other-stars/ 

ABOVE: Graphic showing the presolar material forming out of a star 

explosion or a carbon star. Credit – NASA, Nan Liu, Andrew Davis  

https://www.goodreads.com/quotes/484665-the-cosmos-is-within-us-we-are-made-of-star-stuff
https://www.technology.org/2021/10/13/stellar-fossils-in-meteorites-point-to-distant-stars/
https://www.technology.org/2021/10/13/stellar-fossils-in-meteorites-point-to-distant-stars/
https://en.wikipedia.org/wiki/Nanoscale_secondary_ion_mass_spectrometry
https://en.wikipedia.org/wiki/Ion_beam
https://en.wikipedia.org/wiki/Carbon_star
https://en.wikipedia.org/wiki/Aluminium-26
https://www.technology.org/2021/10/22/meteorites-found-with-little-pieces-of-other-stars/
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ASSA Durban Minutes of General Meeting 
13 October 2021 - 19:30 via Zoom 

Attendees: 

 

 

 

 

1.  Welcome (Durban meeting): 
 The Chairman, Amith Rajpal, welcomed all attendees, and visitors. 
 Amith introduced the speaker. Francois Zinserling, who spoke about the ‘Mechanics of Gravity’ 

 

2.  Previous meeting: 
 Minutes approved by Piet Strauss and seconded by Mike Hadlow. 
 There were no matters arising from previous minutes 

 

3. Finance: 
 Corinne sent detail of financials by email during the meeting 
 Treasurer’s report was presented by Amith Rajpal. 

 

 

 

 

 

 

 

 

 

 

 

 

 

4  Events: 
4.1  Sutherland Trip: 

 SAAO is accepting groups.  
 Too short notice to arrange now – try for winter next year 
 Piet said Mango flight and details are still unknown.  
 All correspondence in this regard to be sent to  piet@astronomydurban.co.za  

 

4.2   Viewing evenings 
 Monteseel event cancelled due to weather.  

 

5.  General: 
 We should plan a get-together for December. Open-air event preferred. We have a deposit 

paid already at a venue in Morningside 
 A brief discussion on telescope mounts and astro-photography followed 
 The next General Meeting was noted for 10th November 2021 @ 19:30 
 Details will be sent via email and WhatsApp 

 

6. Meeting closed 

 The Chairman closed the meeting at 21:10  

 

 

Speaker: Francois Zinserling   

Attendees: ASSA - Durban ASSA  - JHB 

Apologies: Corinne Gill   

ASSA DURBAN FINANCIALS 2021-10-13   

     

Financials Meeting Month Current  Investment Cash 

General Meeting 2021-09-08 R 21,763.91 R 60,324.74 R 1,204.00 

General Meeting  2021-10-13 R 23,443.91 R 60,491.25 R 1,204.00 

     

ASSA DURBAN -MEMBERS    

     

Date No off Paid Members Honoury Resigned 

2021-09-08 121 84 3 0 

2021-10-13 119 97 3 2 

mailto:piet@astronomydurban.co.za
mailto:@astronomydurban.co.za
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ASSA Durban - Library News 
With over 400 books, our library is a treasure trove of information, astronomical interest and 

history! We hope our books will be accessible to members again as soon as non-virtual meetings 

resume. 

In September, we were gifted some beautiful additions by Robert Czanik! 
There are 17 books, 3 magazines and a small assortment of notebooks etc.  
1. The Binary Stars (Robert Aitken) 
2. Parallel Worlds (Michio Kaku) 
3. Fundamentals of Astrodynamics ( Bate, Mueller,White) 
4. High Energy Gama-Ray Astronomy (Aharonian, Volk) 
5. The Physics and Chemistry of the Interstellar Medium(A.G.G.M. Tielens) 
6. The View from the Centre of the Universe (Joel Primack an Nancy Ellen 

Abrams)  
7. Mathematical Astronomy (Jean Meeus) 
8. More Mathematical Astronomy (“) 
9. Spherical Astronomy (Dr. F. Brunnow) 
10. Maclear & Herschell: Letters and Diaries at the Cape of Good Hope.(Brian & 

Nancy Warner) 
11. Dictionary of Astronomy (J.H. de Klerk) 
12. The impact of large-scale Surveys on Pulsating Star Research (Astronomical 

society of the Pacific) 
13. Precision Photometry (SAAO) 
14. Astrophysical Sources of High Energy Particles and Radiation (American 

Institute of Physicls) 
15. Space Mission, Analysis and Design. (James Wertz & Wiley J. Larson) 
16. Introduction to Optics – Geometric and Physical ( John Kellock Robertson)  
17. Particle Astrophysics and Cosmology (Nato ASI Series) 
 

If you have a curious mind, or are a keen reader and would like to be the first to 

borrow any of these books, please contact me, Claire, to arrange. 
 

Claire Odhav 

claire@astronomydurban.co.za 

083 395 5160 
 

Books for Sale: 

 

Claire will send you further information on any book 

you would like to purchase. 

Please contact Claire Odhav on 083 395 5160 or 
email on  claire.odhav@gmail.com 
 

 

Miles Kelly Space               

Encylopdeia:           R 150:00 

Smart Kids Space:  R   40:00 

How the World Works -       

Astronomy:             R 195:00 

Space Exploration:  R   60:00 

Space Listopia:  R 125:00  

mailto:claire@astronomydurban.co.za
mailto:claire@astronomydurban.co.za
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Public Viewing Roster 

ASSA Durban 

Dome Master Phone  
Telescope     

Volunteer 
Assistant New Moon 

Public 

Viewing 

Mike Hadlow 083 326 4085 Alan Marnitz Debbie Abel  5 November 2021   5 November 2021 

John Gill 083 378 8797 Sihle Kunene  Alan Marnitz  4 December 2021   3 December 2021 

      

PUBLIC VIEWING RESUMED: 

Public viewing is allowed back on site at the school in the dome and around the pool; due to revised 

lockdown level 1. This may change according to any revised lockdown conditions.  

Please note there is a roster with a booking system. Once the number of telescopes are confirmed, 

Individuals will be contacted to confirm dates and times. Please book your place ! 

Kindly note, everyone will be required to adhere to the Covid & social distancing regulations of 1.5m 

and all will need to sign the attached mandatory questionnaire. Temperatures will also be taken on site.  

NOTIFY OBSERVATORY MANAGER: 

Members interested in attending the above viewing evenings and/or becoming involved in assisting 

with the viewing evenings, please send your names to Mike Hadlow at the following address: 

mike@astronomydurban.co.za  

Volunteers to please identify which role you are willing to assist with, Dome Master, Viewing Assistant 

or a Telescope Volunteer. 

After which, attendance will be confirmed and viewing dates will be announced. 

VOLUNTEERS REQUIRED: 

Dome Master - Taking responsibility for the viewing evenings and learning how to set up, manage and 

use the new telescope.  

Viewing Assistant -  Learning about the new telescope, assisting with the viewing evenings, assisting 

viewing members as required.  

Telescope Volunteers - Members willing to bring their telescopes to the viewing evenings to set up 

around the pool for public viewing.       VOLUNTEERS REQUIRED: 

 

Viewing Contacts: Phone Email 

Mike Hadlow 083 326 4085 mike@astronomydurban.co.za 

Alan Marnitz   alan@astronomydurban.co.za  

mailto:mike@astronomydurban.co.za
mailto:mike@astronomydurban.co.za
mailto:alan@astronomydurban.co.za
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Notice Board 
MEETINGS:  

 GENERAL MEETING: will be held via ZOOM on Wednesday 13 October 2021 @ 19:30 

 PUBLIC VIEWING MEETINGS - please refer to website under the tab “Viewing and Events” for any updates with regards 
viewing under the current Covid restrictions; or click here: https://astronomydurban.co.za/events-viewing/                                      

MNASSA: 

 Monthly Notes of the Astronomical Society of Southern Africa.   

 Available at www.mnassa.org.za to download your free monthly copy. 

NIGHTFALL: 

 Fantastic astronomy magazine. Check it out.  

 Available from the ASSA website assa.saao.ac.za/about/publications/nightfall/  

MEMBERSHIP FEES & BANKING:   

 Please note existing Membership fees for the 2021-07-01 to 2022-06-30 

financial year are now overdue; with no increase in the last 3 years! 

Kindly ensure payment are made! 
 

Membership fees are indicated below:         

 Single Members:   R 170:00   

 Family Membership:  R 200:00 for parents and children  

 Under 18 members:  Free 

 Cash/Cheques:   Please note NO cheques or cash will now be accepted   

 Account Name:    ASSA Natal Centre 

 Bank:       Nedbank  

 Account No.     1352 027 674  

 Branch:      Nedbank Durban North  

 Code:       135 226  

 Reference:    SUBS -  SURNAME and FIRST NAME 

 Proof of Payment:   treasurer@astronomydurban.co.za  

SKY GUIDE 2021 and ASSA MASKS - Limited number available at reduced prices!!! 

 Sky Guides:   R 50:00 each with payment reference:   SG - SURNAME and FIRST NAME  

 Masks:   R 50:00 each with payment reference:   MK -  SURNAME and FIRST NAME  

 For Both:   R100:00 using the payment reference:   SM - SURNAME and FIRST NAME  

     Please ensure proof of payment is sent  to treasurer@astronomydurban.co.za  following your payment. 

RESIGNATIONS from ASSA: 

     Please send an email immediately notifying the Secretary  of your wish to resign from the society to :      

     secretary@astronomydurban.co.za  

NEW COMMITTEE POSITIONS & CONTACTS:  

 Chairman                      Amith Rajpal Amith@astronomydurban.co.za 

 Vice Chair  Debbie Abel  Debbie@astronomydurban.co.za 

 Secretary                                   Francois Zinserling  Secretary@astronomydurban.co.za 

 Treasurer Corinne Gill  Treasurer@astronomydurban.co.za 

 Guest Speaker Liaison Piet Strauss Piet@astronomydurban.co.za 

 Observatory & Equipment     Mike Hadlow  Mike@astronomydurban.co.za  083 326 4085 

 Observatory Assistant Alan Marnitz  Alan@astronomydurban.co.za 

 Publicity & Librarian                            Claire Odhav  Claire@astronomydurban.co.za  083 395 5160 

 Out-Reach - Public Sheryl Venter  Sheryl@astronomydurban.co.za  082 202 2874 

 Out-Reach - Schools                  Sihle Kunene  Sihle@astronomydurban.co.za 

 Special Projects                          Corinne Gill  Corinne@astronomydurban.co.za 

 St. Henry’s Marist College Liaison  Moya O`Donoghue  Moya@astronomydurban.co.za 

 ’nDaba Editor, Website & Facebook  John Gill  John@astronomydurban.co.za 

ELECTRONIC DETAILS: 

 Website:   www.astronomydurban.co.za      

 Emails :  AstronomyDurban@gmail.com   

 Instagram:  https://www.instagram.com/astronomydurban/ 

 Facebook:  https://www.facebook.com/groups/376497599210326 

https://astronomydurban.co.za/events-viewing/
http://www.mnassa.org.za
assa.saao.ac.za/about/publications/nightfall/
mailto:treasurer@astronomydurban.co.za
mailto:treasurer@astronomydurban.co.za
http://www.astronomydurban.co.za/
mailto:astronomydurban@gmail.com
https://www.instagram.com/astronomydurban/
https://www.facebook.com/groups/376497599210326

