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Chairman’s Chatter 

By Mike Hadlow 

Dear Members, 

August is over and we are now moving into spring, hopefully, entering the rainy season.  

However, as a society viewing the stars, we should not be hoping for the rain, but for the fact that 

as a country and province we are experiencing a drought and desperately need rain.  

The rain was supposed to hold out for our Botanic Gardens Star Party at which we were 

attempting to break the Guinness World book of Records of the most people viewing the stars at 

one time on 18 August 2017.  Sadly, the cold front came through with some rain, wind and 

clouds and we made a call at lunch time on Thursday to cancel the attempt.  It was the right call 

because I doubt that we would have had many people braving the cold, blustery weather and wet 

ground conditions at the gardens to attend the record attempt.  

I do however want to thank those involved in the organizing the event, particularly Logan who 

arranged the publicising of the event and stirred up a real hype in the media including print, radio 

and social media and also, Kerry Phillips and Martin Clement of the Botanic Gardens, who 

without their assistance and help we could not have even though of planning the event.  We 

know they were as excited as we were and that they have agreed to set another date for the 

record breaking attempt.  In this regard, we would like to follow it up as soon as possible and are 

looking for a Friday evening around the New Moon on the 14
th
 May 2018.  So, we hope to hold it 

on either the 11
th
 or the 18

th
 May2018.  

Our first general meeting of the society’s New Year was held on Wednesday 9 August.  Although 

it was a public holiday it was well attended.  I confirmed that at the previous committee meeting I 

was re-elected as chairman.  In addition, the new committee members of the Durban Centre of 

the society were introduced to the meeting.  See the ‘nDaba of August 2017 for a list of the 

committee members. 

As we did last year, after the formal part of the meeting, we followed up with a panel discussion 

where the panel, comprising members of the society, were questioned on various astronomical 

subjects.  The 9 member panel answered questions on various astronomy matters including 

rotation of planets, gravity, dangers of meteorite strikes etc.  The panel discussion was well 

received. However time was far too short and we have decided the following for future panel 

discussions; 

The formal part of the meeting will be kept to as short as possible, 

We will skip the NASA report, 

We will skip the sky of the month. 

Also, we definitely would like questions to be submitted beforehand to allow the panel to prepare. 

Our public viewing this month was postponed from the 18
th
 to the 25

th
 because of the Star Party. 

Sadly the viewing was cancelled again, due to cloud cover.  
 
This month’s viewing will be held on the 22

nd
 September and will be hosted by Dave Ellinger and 

Marcia George.  
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… Chairman’s Chatter 

Our speaker at our next general meeting will be Liju Philip with a talk entitled "Searching for 

Cosmic Dawn from the Sub-Antarctic".   

Other scheduled activities planned for later this year include 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, the WESSA Geology Indaba.  A viewing evening will be held at the Bluff Eco Park on 16 
September 2017.  I request that members with telescopes, who can assist, please contact me.  

We will be cleaning and painting an undercoat to the dome prior to the School painting it in 
October.  

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

notes of the Astronomical Society of South Africa and remember the request to share information 

on various ASSA mail groups, ASSA Info and ASSA Discussion. The links for these groups are 

on the ASSA National website. 

Also remember the ASSA National symposium to be held in Cape Town in March 2018. The 

theme of the symposium is ‘Amateur Astronomy in the Digital Data Age - how Amateurs can do 

real Science.’ (How do we?). If anyone is interested in attending the symposium please get hold 

of myself or the new secretary Brian Finch, as it may be worthwhile for a number of us to attend 

the symposium as a group. 

Viewing for the next few weeks is still likely to be good although so check your Sky Guides, and 

follow ‘At The Eyepiece For September 2017 by Ray Field’ in this publication of the ‘nDaba and 

enjoy your viewing.         

Looking forward to seeing as many as you as possible at our next general meeting on the 13
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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Touring The Milky Way 
By Brian Ventrudo 

The constellations Sagittarius and Scorpius encompass what must surely be the most beautiful 
part of the night sky.  There are clouds of stars, hazy blisters of new star formation, globular 
clusters, and rivers of dark nebulosity that obscure an even more glorious view of the center of 
our galaxy. 
 
The rich and gauzy star fields along the Milky Way towards the constellations Sagittarius and 
Scorpius constitute what’s arguably the most beautiful part of the night sky. Northern observers 
can see these constellations well over the southern horizon in the mid-to-late evening hours in 
August and September, while southern-hemisphere observers see this glorious region nearly 
overhead. Aim binoculars or a telescope towards this part of the sky, or simply gaze in this 
direction on a dark night with your unaided eyes, and you will see something good. The trick is 
figuring out which sight is which. To help you sort it all out, here’s a step-by-step tour of a small 
selection of the more prominent sights of the deep sky towards the center of the Milky Way.    
 
First, get oriented by looking southward to find the “teapot” shape of the constellation Sagittarius. 
It’s about as big as your fist held at arm’s length. The “handle” is on the east side, the “lid” to the 
north, and the “spout” to the west. Let’s begin there and follow a stream of deep-sky sights of 
staggering beauty that rise like steam northwards from the spout. 
 
Look for a small thickening of the Milky Way right above the spout. This is the Large Sagittarius 
Star Cloud, a bright clot of unresolved stars in the Sagittarius Arm of the Milky Way, the 
next-nearest spiral arm of our galaxy towards the center. Just west of this star cloud, unmarked 
by any visual fanfare, lies the direction of the nucleus of the Milky Way. Interstellar dust obscures 
what must be a grand spectacle, but radio astronomers can detect and map intense emissions 
here. In fact it was this part of the sky that Karl Jansky detected in the 1930s with his “merry-go-
round” radio antenna at Bell Labs.  

https://cosmicpursuits.com/author/cosmicpursuits/
http://cosmicpursuits.com/1775/the-mysterious-hiss-from-the-milky-way/
http://cosmicpursuits.com/1775/the-mysterious-hiss-from-the-milky-way/


 

Page  6 

… The Milky Way 

 
Turn your gaze upwards slightly to a pair of nebulae that appear as small, hazy blisters to the 
unaided eye. More aperture and magnification will only make these two nebulae more beautiful 
and complex. The brighter of the pair is the Lagoon Nebula, Messier 8, one of the brightest 
emission nebulae in the sky and an active region of new star formation. The fainter is the Trifid 
Nebula, Messier 20, another star forming region that reveals, in larger -scale images, a 
collection of reddish-pink emission nebulae, blue-white reflection nebulae, and dark nebulae that 
split the whole assembly into three. You won’t see any color visually through a telescope, but 
they are still lovely sights worthy of many nights of inspection. Here’s an image of what a camera 
can see of these two nebulae through a telescope. In binoculars or wide-field telescope, you can 
see both the Lagoon and the Trifid in the same field of view.  
 
Keep moving north now to take in the icy glow of the modest open star cluster Messier 23. In any 
other part of the sky, this group of new stars would be a fine sight, if not a showpiece object. But 
M23 is completely overshadowed by the stunning rectangle of starlight to its east. This patch, 
about 4ºx5º wide, is the Small Sagittarius Star Cloud or Messier 24. This is not a cluster or cloud 
of associated stars. It’s an astonishing window through the pervasive interstellar dust, about 600 
light years wide, that gives us a view into the inner parts of the Milky Way. To the unaided eye, it 
looks like a small silver rectangle that’s clearly brighter than the surrounding Milky Way. As you 
look into this patch, you are seeing a column of stars between 10,000 and 16,000 light years 
away, nearly a quarter of the way to the center of the galaxy. M24 is best viewed with binoculars 
or a wide-field telescope. Nowhere else in the sky can you see as many stars in one field of view 
with such an instrument.  
 
Northwards now to two more blisters of star formation, the Swan Nebula (M17) and the Eagle 
Nebula (M16). Like the Lagoon Nebula, the Swan Nebula is one of a handful of emission nebulae 
bright enough to see with the unaided eye. It is a remarkably beautiful object, especially in dark 
sky or even in suburban skies with a good light pollution filter and a small telescope. This star 
forming region lies about 4,900 light year from Earth. 

The Eagle Nebula is only slightly fainter and lies at about the same distance. It surrounds a 
young star cluster that’s emerging from the nebula itself. In a telescope, this whole assembly 
does indeed resemble the wings of an eagle in flight. At the core of M16 lie finger-like dark 
nebulae known as the “Pillars of Creation” where new stars are coalescing. A telescope of 
modest aperture, perhaps 6″ or larger, will give you a glimpse of these remarkable light-years-
long structures. 
 
Look now above the “lid” of the Sagittarius Teapot, just to the east, for the magnificent globular 
cluster Messier 22. To the unaided eye, the cluster looks like a fuzzy star. In binoculars, the size 
and extent of the cluster become apparent: the whole assembly, including stars in the outer halo 
of this giant sphere of stars, is nearly as large as the full Moon. In a telescope of 3″ aperture or 
larger, the cluster starts to resolve into dozens or hundreds of stars. M22 is sometimes called the 
“Arkenstone of the Stars”, after the description of J. R. R. Tolkien in The Hobbit of the jewel 
called the Arkenstone of Thrain, which “… was as if a globe had been filled with moonlight and 
hung before them in a net woven of the glint of frosty stars”. 
 
Now, look to the more modest globular cluster Messier 28. This cluster is not nearly as 
impressive as M22, but it is intrinsically just as spectacular and only appears fainter because it’s 
18,300 light years away, nearly twice as far as M22. Once you find this cluster, if you have a 
telescope, use increasing degrees of magnification to resolve some of the outer halo 
stars.  Some stargazers report seeing two curved “pincers” stretching out northward from the 
core.  

https://www.flickr.com/photos/terryhancock/35336468901
https://www.flickr.com/photos/terryhancock/35336468901
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… The Milky Way 

Now, let’s look slightly westward to see another handful of splendid sights along the Sagittarius 

Arm of the Milky Way.  The grand constellation Scorpius, the Scorpion is a long, winding 

constellation that obviously resembles its namesake. The claws of the fearsome celestial 

arachnid face westward towards the relatively sparse star fields of the constellation Libra. At the 

heart of the scorpion lies the bright red-orange supergiant star Antares. And to the east lies the 

winding tail that passes through increasingly rich star fields towards the heart of the Milky Way 

Galaxy. 

Antares is the brightest star in the constellation Scorpius and one of the brightest stars 
embedded in the sweeping arc of the Milky Way.  It’s beautiful from the northern hemisphere, and 
like much of Scorpius, even more dazzling from the south where it lies almost directly overhead 
in June and July. 

Many new stargazers mistake Antares for the planet Mars.  So did the ancient Greeks who 

named it ant-Ares, which means “compared to Ares” (Ares was the Greek name for Mars, the 

god of war). 

Like all red supergiants, Antares will soon run out of fuel.  It has burned hydrogen, then helium, 
then carbon in its core.  Then it will burn oxygen and neon and magnesium into heavier elements 
like iron.  But it will go no further: fusing iron into heavier elements creates no energy.  So when 
the fuel finally runs out, Antares will collapse and detonate as a supernova, the biggest explosion 
known in the universe.  From our sky, it will shine bright enough to cast shadows in the dead of 
night for many weeks. 

The star has a companion, a blue-giant star called Antares B, that’s nearly 3 arc-seconds away 

from the reddish Antares A, but some 370x fainter.  Seeing the fainter star is not easy… it’s like 

trying to look for a firefly in the glow of a bright streetlight. Still, it’s worth a try.  You’ll need a good 

8-10″ scope to separate the two stars, and a magnification of perhaps 200x. It’s not a sight for 

beginners! 

As you look at Antares in a pair of binoculars or in a telescope, you will notice a ball of stellar fuzz 
just 1.5º to the west. This is the lovely globular cluster Messier 4. A small telescope, one with 4″ 
or more aperture, will resolve some stars, at least in the halo. And an 8” scope will resolve the 
cluster to its core and reveal hundreds of yellow-white stars.  Most observers notice a loosely 
defined “bar” of stars in M4 that runs north-south. To some, the cluster looks a little like a cat’s 
eye, with the bar taking the form of the eye’s pupil. The cluster is somewhat reminiscent, though 
a little smaller, than the cluster Messier 22. 

Now to the splendid complex of bright stars and star clusters known as the False Comet.  This 

sparkling group of associated stars in a rich section of the Milky Way presents the uncanny 

appearance to the naked eye of a small comet.  It’s a beautiful sight for observers far enough 

south to see it. It lies too low to the horizon (or below the horizon) for observers north of about 

40ºN latitude. 

The False Comet is a group of two star clusters next to a string of brighter stars in the tail of the 
constellation Scorpius. The collection starts at zeta (ζ) Scorpii and spans some 2° of sky.  The 
aggregation appears like a small comet with a curved tail pointing northward into the Milky Way. 

Easily visible with the naked eye, the “False Comet” has been known since antiquity, although 

comet hunter Charles Messier was too far north to include it in his famous catalog.  The star 

cluster NGC 6231 forms the “head” of the comet; the large open cluster Trumpler 24 forms the 

tail. While cataloged as separate clusters, these stars are physically associated and formed out 

of the same massive nebula only 6-8 million years ago.  
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… The Milky Way 

Now to a pair of the prettiest and brightest open clusters in the sky, clusters tangled in the Milky 
Way east of the tail of Scorpius. Messier 6 is the smaller of the two clusters. Look for it about 4

o
 

north of the bright star Shaula (λ Scorpii) in the Scorpion’s tail.  M6 is a respectable 4th 
magnitude, though its light spreads over an area as large as the full Moon.  You can see the 
cluster without optics in dark sky; a full Moon or city lights make it harder to see, especially if the 
cluster is low on the horizon. M6 is often called the Butterfly Cluster, and a glance through a 
small telescope reveals why.  At 40-50x, the cluster has 3 bright stars running through the center 
(the body of the butterfly), with two irregular loops of stars on either side (the wings). A little 
imagination reveals the butterfly’s “antennae” to the northeast. 

Look 3.5º southeast of Messier 6 to find the cluster Messier 7 set in one of the richest sections of 
the Milky Way.  Though they’re close in the sky, the two clusters are not physically 
associated.  M7 is closer, just 800 light years away.  To the unaided eye, in the words of Stephen 
J. O’Meara, the spray of light from M7 looks “like the eruption of distant fireworks.” 

M7 appears larger and brighter than M6, though both were known in antiquity. M7 is often called 
Ptolemy’s cluster after the famous 1st-century astronomer Claudius Ptolemy. M7 is the 
southernmost Messier object, so it’s rarely seen well at northern latitudes, and it presents a real 
challenge for observers in northern Europe.  The view of this cluster from the southern 
hemisphere, however, where it’s high overhead, is jaw-dropping.  
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… The Milky Way 

Finally turn your gaze to the dark lanes and shapes that permeate the Milky Way. Well northeast 
of the spout of the Sagittarius “Teapot” lies a particularly stark collection of dark, dusty interstellar 
clouds that are collectively called the Pipe Nebula because of its resemblance to a smoking 
pipe. The tube of the pipe runs east-west, and the cup lies at the east end of the pipe pointing 
north. The nebula is a snap to see in images like the one at the top of the page, but it takes some 
patience to spot it visually with your unaided eye. Dark sky is essential. 

And if you have a telescope, search off the western end of the Pipe Nebula for the modest 
globular cluster Messier 19. The cluster isn’t much to look at compared to the other sights on this 
tour, especially compared to the globulars M22 and M4, but it does have one remarkable feature: 
it is remarkably elliptical or oval-shaped compared to other such objects. 

 

Solar Eclipse 2017 
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At The Eyepiece 
  September 2017 by Ray Field 

 

 

THE SUN reaches the vernal equinox on the 22nd at 22hr 02m. 

 

THE MOON is FULL on the 6th, Last Quarter on the 13th, NEW on the 20th, and First Quarter on 

the 28th.  The Moon is near Saturn on the 26th and 27th.  The Moon is nearest the Earth on the 

13th and furthest on the 27th.  The Moon is near the Beehive cluster (M44) on the 16th in the 

predawn sky. 

 

MERCURY is visible before sunrise in the first half of the month and is highest above the horizon 

on the 12th. 

 

VENUS is the very bright object above the eastern horizon before dawn.  It gets lower over the 

horizon and by the month end it rises in the morning twilight.  Venus is near the Beehive Cluster 

(M44) on the 1st. 

 

MARS is not suitable for observation this month as it is too close to the Sun. 

 

JUPITER sets in the early evening this month.  The crescent Moon, low over the west before 

sunset, will be near Jupiter on the 22nd.  Spica is near Jupiter on the 10th and the 12th. 

 

SATURN is well placed for observing in the evening sky this month.  It lies between Sagittarius 

and the tail of Scorpius.  The Moon is near Saturn on the 26th and 27th. 
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… At The Eyepiece 

 

METEOR SHOWERS: There are no bright meteor showers predicted for this month. 
 
THE STARRY SKY.  By mid-month the Southern Cross and Pointers are starting to get low over 
the SW in the evening sky.  The bright star Achernar is rising over the SE and the "Southern 
Birds" of Pavo (the Peacock) and Grus (the Crane) are well placed above it.  The bright star 
Fomalhaut of Piscis Austrinus (The Southern Fish) lies above Grus.   

Scorpius and Sagittarius are still well placed in the evening sky with the Milky Way running 
through them.  The "Square" of Pegasus is rising over the NE and Cygnus, (the Swan), is low 
over the north.  The bright star Altair, with a star either side of it, is fairly high up over the north 
with Vega in Lyra, down to its left. 
 
References include: ASSA SKY GUIDE 2017, Norton's Star Atlas 2000, Philips' Planisphere for 
35 Degrees South and Stars of the Southern Skies by Sir Patrick Moore. 

 

 

 

 

 

 

 

 

 

 
 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 - The Milky Way 

Image by John Gill 

 

 

In this image of the Milky Way you can see 

all of the Big 5 Of The African Sky. 

Eta Carina - a bright nebula, the Southern 

Pleiades – an open star cluster, the Coal 

Sack - a dark nebula, Omege Centauri - a 

globular cluster and the Milky Way rising 

majestically into the night sky. 

Captured from Apple Tree Farm in the 

Byrne Valley, near Richmond, KZN. 

 

 

 

 

 

 

 

Canon 600d on a tripod 

24 Lights at ISO 3200 @ f4.5 for 10 sec 

30 Bias, Darks & Flats 

Processed in PixInsight 
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 Variable Stars 

From Wikipedia, the free encyclopedia 

A variable star is a star whose brightness as seen from Earth (its apparent magnitude) fluctuates. 
This variation may be caused by a change in emitted light or by something partly blocking the 
light, so variable stars are classified as either: 
 
Intrinsic variables, whose luminosity actually changes; for example, because the star periodically 
swells and shrinks. 
 
Extrinsic variables, whose apparent changes in brightness are due to changes in the amount of 
their light that can reach Earth; for example, because the star has an orbiting companion that 
sometimes eclipses it. 

Many, possibly most, stars have at least some variation in luminosity: the energy output of our 
Sun, for example, varies by about 0.1% over an 11-year solar cycle. 
 

 
Trifid Nebula contains Cepheid 
variable stars 
 

 

 

Discovery 

 
An ancient Egyptian calendar 
of lucky and unlucky days 
composed some 3,200 years 
ago may be the oldest 
preserved historical document 
of the discovery of a variable 
star, the eclipsing binary Algol. 
 
 

Of the modern astronomers, the first variable star was identified in1638 when Johannes Holwarda 
noticed that Omicron Ceti (later named Mira) pulsated in a cycle taking 11 months; the star had 
previously been described as a nova by David Fabricius in 1596.  This discovery, combined with 
supernovae observed in 1572 and 1604, proved that the starry sky was not eternally invariable as 
Aristotle and other ancient philosophers had taught.  In this way, the discovery of variable stars 
contributed to the astronomical revolution of the sixteenth and early seventeenth centuries. 
 
The second variable star to be described was the eclipsing variable Algol, by Geminiano 
Montanari in 1669; John Goodricke gave the correct explanation of its variability in 1784.  Chi 
Cygni was identified in 1686 by G. Kirch, then R Hydrae in 1704 by G. D. Maraldi.  By 1786 ten 
variable stars were known.  John Goodricke himself discovered Delta Cephei and Beta Lyrae.  
Since 1850 the number of known variable stars has increased rapidly, especially after 1890 when 
it became possible to identify variable stars by means of photography. 
 
The latest edition of the General Catalogue of Variable Stars (2008) lists more than 46,000 
variable stars in the Milky Way, as well as 10,000 in other galaxies, and over 10,000 'suspected' 
variables. 

https://en.wikipedia.org/wiki/Star
https://en.wikipedia.org/wiki/Apparent_magnitude
https://en.wikipedia.org/wiki/Sun
https://en.wikipedia.org/wiki/Trifid_Nebula
https://en.wikipedia.org/wiki/Algol
https://en.wikipedia.org/wiki/Johannes_Phocylides_Holwarda
https://en.wikipedia.org/wiki/Omicron_Ceti
https://en.wikipedia.org/wiki/David_Fabricius
https://en.wikipedia.org/wiki/Supernova
https://en.wikipedia.org/wiki/Aristotle
https://en.wikipedia.org/wiki/Geminiano_Montanari
https://en.wikipedia.org/wiki/Geminiano_Montanari
https://en.wikipedia.org/wiki/John_Goodricke
https://en.wikipedia.org/wiki/Chi_Cygni
https://en.wikipedia.org/wiki/Chi_Cygni
https://en.wikipedia.org/wiki/Gottfried_Kirch
https://en.wikipedia.org/wiki/R_Hydrae
https://en.wikipedia.org/wiki/Giovanni_Domenico_Maraldi
https://en.wikipedia.org/wiki/Delta_Cephei
https://en.wikipedia.org/wiki/Beta_Lyrae
https://en.wikipedia.org/wiki/General_Catalogue_of_Variable_Stars
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… Variable Stars 
 

Detecting variability 

 
The most common kinds of variability involve changes in brightness, but other types of variability 
also occur, in particular changes in the spectrum.  By combining light curve data with observed 
spectral changes, astronomers are often able to explain why a particular star is variable. 
 
 

Variable star observations  

 

A photogenic variable star, 
Eta Carinae, embedded in 
the Carina Nebula 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variable stars are generally analysed using photometry, spectrophotometry and spectroscopy.  
Measurements of their changes in brightness can be plotted to produce light curves.  For regular 
variables, the period of variation and its amplitude can be very well established; for many variable 
stars, though, these quantities may vary slowly over time, or even from one period to the next.   
 
Peak brightnesses in the light curve are known as maxima, while troughs are known as minima. 
Amateur astronomers can do useful scientific study of variable stars by visually comparing the 
star with other stars within the same telescopic field of view of which the magnitudes are known 
and constant.  By estimating the variable's magnitude and noting the time of observation a visual 
lightcurve can be constructed.  The American Association of Variable Star Observers collects 
such observations from participants around the world and shares the data with the scientific 
community. 
 
From the light curve the following data are derived: 
  -  are the brightness variations periodical, semiperiodical, irregular, or unique? 
   -  what is the period of the brightness fluctuations? 
  -  what is the shape of the light curve (symmetrical or not, angular or smoothly varying, 
     does each cycle have only one or more than one minima, etcetera)? 
 
 

https://en.wikipedia.org/wiki/Spectrum
https://en.wikipedia.org/wiki/Light_curve
https://en.wikipedia.org/wiki/Eta_Carinae
https://en.wikipedia.org/wiki/Carina_Nebula
https://en.wikipedia.org/wiki/Photometry_(astronomy)
https://en.wikipedia.org/wiki/Spectrophotometry
https://en.wikipedia.org/wiki/Spectroscopy
https://en.wikipedia.org/wiki/Light_curve
https://en.wikipedia.org/wiki/Frequency
https://en.wikipedia.org/wiki/Amplitude
https://en.wikipedia.org/wiki/Amateur_astronomy
https://en.wikipedia.org/wiki/Telescope
https://en.wikipedia.org/wiki/American_Association_of_Variable_Star_Observers
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… Variable Stars 

From the spectrum the following data are derived: 
what kind of star is it: what is its temperature, its luminosity class (dwarf star, giant star, 
supergiant, etc.)? 

  -  is it a single star, or a binary? (the combined spectrum of a binary star may show elements 
     from the spectra of each of the member stars) 
  -  does the spectrum change with time? (for example, the star may turn hotter and cooler   
      periodically) 
  -  changes in brightness may depend strongly on the part of the spectrum that is observed (for 
      example, large variations in visible light but hardly any changes in the infrared) 
   -   if the wavelengths of spectral lines are shifted this points to movements (for example, a 
      periodical swelling and shrinking of the star, or its rotation, or an expanding gas shell)  
      (Doppler effect) 
    -  strong magnetic fields on the star betray themselves in the spectrum 
        abnormal emission or absorption lines may be indication of a hot stellar atmosphere, or gas 
      clouds surrounding the star. 
 
In very few cases it is possible to make pictures of a stellar disk. These may show darker spots 
on its surface. 
 
 

Interpretation of observations 

 
Combining light curves with spectral data often gives a clue as to the changes that occur in a 
variable star.  For example, evidence for a pulsating star is found in its shifting spectrum because 
its surface periodically moves toward and away from us, with the same frequency as its changing 
brightness. 
 
About two-thirds of all variable stars appear to be pulsating.  In the 1930s astronomer Arthur 
Stanley Eddington showed that the mathematical equations that describe the interior of a star 
may lead to instabilities that cause a star to pulsate. The most common type of instability is 
related to oscillations in the degree of ionization in outer, convective layers of the star. 
Suppose the star is in the swelling phase.  Its outer layers expand, causing them to cool.   
 
Because of the decreasing temperature the degree of ionization also decreases.  This makes the 
gas more transparent, and thus makes it easier for the star to radiate its energy.  This in turn will 
make the star start to contract.  As the gas is thereby compressed, it is heated and the degree of 
ionization again increases. This makes the gas more opaque, and radiation temporarily becomes 
captured in the gas.  This heats the gas further, leading it to expand once again.  Thus a cycle of 
expansion and compression (swelling and shrinking) is maintained. 
 
The pulsation of cepheids is known to be driven by oscillations in the ionization of helium (from 
He++ to He+ and back to He++). 
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Nomenclature 

 
In a given constellation, the first variable stars discovered were designated with letters R through 
Z, e.g. R Andromedae.  This system of nomenclature was developed by Friedrich W. Argelander, 
who gave the first previously unnamed variable in a constellation the letter R, the first letter not 
used by Bayer.  Letters RR through RZ, SS through SZ, up to ZZ are used for the next 
discoveries, e.g. RR Lyrae.  Later discoveries used letters AA through AZ, BB through BZ, and 
up to QQ through QZ (with J omitted).  Once those 334 combinations are exhausted, variables 
are numbered in order of discovery, starting with the prefixed V335 onwards. 
 
 

Classification 

 
Variable stars may be either intrinsic or extrinsic. 
  -  Intrinsic variable stars: stars where the variability is being caused by changes in the physical 
      properties of the stars themselves.  This category can be divided into three subgroups. 
  -  Pulsating variables, stars whose radius alternately expands and contracts as part of their 
      natural evolutionary ageing processes. 
  -  Eruptive variables, stars who experience eruptions on their surfaces like flares or mass 
      ejections. 
  -  Cataclysmic or explosive variables, stars that undergo a cataclysmic change in their 
      properties like novae and supernovae. 
  -  Extrinsic variable stars: stars where the variability is caused by external properties like rotation 
      or eclipses.  There are two main subgroups. 
 
Eclipsing binaries, double stars where, as seen from Earth's vantage point the stars occasionally 
eclipse one another as they orbit. 
 
Rotating variables, stars whose variability 
is caused by phenomena related to their 
rotation.  Examples are stars with extreme 
"sunspots" which affect the apparent 
brightness or stars that have fast rotation 
speeds causing them to become 
ellipsoidal in shape. 

These subgroups themselves are further 
divided into specific types of variable stars 
that are usually named after their 
prototype.  For example, dwarf novae are 
designated U Geminorum stars after the 
first recognized star in the class, U 
Geminorum. 
 

Intrinsic variable stars 
 
Intrinsic variable types in the Hertzsprung
–Russell diagram 
 
Examples of types within these divisions 
are given on the next page  
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Pulsating variable stars 

The pulsating stars swell and shrink, affecting their brightness and spectrum. Pulsations are 
generally split into: radial, where the entire star expands and shrinks as a whole; and non-radial, 
where one part of the star expand while another part shrinks.  Some scientists consider non-
radial pulsations to encompass everything, with radial pulsations as a special case, but 
considering them as mutually exclusive is convenient since they generally vary with one type or 
the other. 
 
Depending on the type of pulsation and its location within the star, there is a natural or 
fundamental frequency which determines the period of the star.  Stars may also pulsate in a 
harmonic or overtone which is a higher frequency, corresponding to a shorter period.  Pulsating 
variable stars sometimes have a single well-defined period, but often they pulsate simultaneously 
with multiple frequencies and complex analysis is required to determine the separate interfering 
periods.  In some cases, the pulsations do not have a defined frequency, causing a random 
variation, referred to as stochastic.  The study of stellar interiors using their pulsations is 
asteroseismology. 
 
A pulsation in a star must be caused by an unbalanced driving force with a feedback mechanism.  
In pulsating variable stars the driving force is the internal energy of the star, usually from nuclear 
fusion, but in some cases just from stored energy, as it propagates outwards.  At certain locations 
on the HR diagram, corresponding to particular combinations of temperatures, size, and internal 
chemistry, the outward flow of energy by radiation varies strongly with the density or temperature 
of the material through which it is passing.  When the opacity of a layer is high, that layer blocks 
the radiation, absorbing it and hence it grows hotter and expands.  As the layer expands it 
eventually cools, its ionization drops and becomes more tranparent to radiation, allowing it to cool 
further, until it cools enough to become more dense and fall back into the star, thereby increasing 
its temperature and starting the cycle again, resulting in regular pulsations.  This generally occurs 
as the ionisation level of the material changes, for example the ionisation of helium in yellow stars 
on the instability strip. 
 
The expansion phase of a pulsation is caused by the blocking of the internal energy flow by 
material with a high opacity, but this must occur at a particular depth of the star to create visible 
pulsations.  If the expansion occurs below a convective zone then no variation will be visible at 
the surface.  If the expansion occurs too close to the surface the restoring force will be too weak 
to create a pulsation.  The restoring force to create the contraction phase of a pulsation can be 
pressure if the pulsation occurs in a non-degenerate layer deep inside a star, and this is called an 
acoustic or pressure mode of pulsation, abbreviated to p-mode.  In other cases, the restoring 
force is simple gravity and this is called a g-mode. Pulsating variable stars typically pulsate in 
only one of these modes. 
 

Cepheids and cepheid-like variables 

This group consists of several kinds of pulsating stars, all found on the instability strip, that swell 
and shrink very regularly caused by the star's own mass resonance, generally by the 
fundamental frequency.  Generally the Eddington valve mechanism for pulsating variables is 
believed to account for cepheid-like pulsations.   Each of the subgroups on the instability strip has 
a fixed relationship between period and absolute magnitude, as well as a relation between period 
and mean density of the star. 

 

The period-luminosity relationship was first established for Delta Cepheids, and makes the high 
luminosity Cepheids very useful for determining distances to galaxies within the Local Group and 
beyond.  Edwin Hubble used this method to prove that the so-called spiral nebulae are in fact 
distant galaxies.  Note that the Cepheids are named only for Delta Cephei, while a completely 
separate class of variables is named after Beta Cephei 
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Classical Cepheid variables 

Classical Cepheids (or Delta Cephei variables) are population (young, massive, and luminous) 
yellow supergiants which undergo pulsations with very regular periods on the order of days to 
months.  On September 10, 1784, Edward Pigott detected the variability of Eta Aquilae, the first 
known representative of the class of Cepheid variables. However, the namesake for classical 
Cepheids is the star Delta Cephei, discovered to be variable by John Goodricke a few months 
later. 
 

Type II Cepheids 

Type II Cepheids (historically termed W Virginis stars) have extremely regular light pulsations and 
a luminosity relation much like the δ Cephei variables, so initially they were confused with the 
latter category.  Type II Cepheids stars belong to older Population II stars, than do the type I 
Cepheids.  The Type II have somewhat lower metallicity, much lower mass, somewhat lower 
luminosity, and a slightly offset period verses luminosity relationship, so it is always important to 
know which type of star is being observed. 
 

RR Lyrae variables 

These stars are somewhat similar to Cepheids, but are not as luminous and have shorter 
periods.  They are older than type I Cepheids, belonging to Population II, but of lower mass than 
type II Cepheids.  Due to their common occurrence in globular clusters, they are occasionally 
referred to as cluster Cepheids.  They also have a well established period-luminosity relationship, 
and so are also useful as distance indicators.  These A-type stars vary by about 0.2–2 
magnitudes (20% to over 500% change in luminosity) over a period of several hours to a day or 
more. 
 

Delta Scuti variables 

Delta Scuti (δ Sct) variables are similar to Cepheids but much fainter and with much shorter 
periods.  They were once known as Dwarf Cepheids.  They often show many superimposed 
periods, which combine to form an extremely complex light curve.  The typical δ Scuti star has an 
amplitude of 0.003–0.9 magnitudes (0.3% to about 130% change in luminosity) and a period of 
0.01–0.2 days.  Their spectral type is usually between A0 and F5. 
 

SX Phoenicis variables 

These stars of spectral type A2 to F5, similar to δ Scuti variables, are found mainly in globular 
clusters.  They exhibit fluctuations in their brightness in the order of 0.7 magnitude (about 100% 
change in luminosity) or so every 1 to 2 hours. 
 

Rapidly oscillating Ap variables 

These stars of spectral type A or occasionally F0, a sub-class of δ Scuti variables found on the 
main sequence.  They have extremely rapid variations with periods of a few minutes and 
amplitudes of a few thousandths of a magnitude. 
 

Long period variables 

The long period variables are cool evolved stars that pulsate with periods in the range of weeks 
to several years. 
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Mira variables 

Mira variables are AGB red giants.  Over periods of many months they fade and brighten by 
between 2.5 and 11 magnitudes, a sixfold to 30 thousandfold change in luminosity.  Mira itself, 
also known as Omicron Ceti (ο Cet), varies in brightness from almost 2nd magnitude to as faint 
as 10th magnitude with a period of roughly 332 days.  The very large visual amplitudes are 
mainly due to the shifting of energy output between visual and infra-red as the temperature of the 
star changes.  In a few cases, Mira variables show dramatic period changes over a period of 
decades, thought to be related to the thermal pulsing cycle of the most advanced AGB stars. 
 

Semiregular variables 

These are red giants or supergiants.  Semiregular variables may show a definite period on 
occasion, but more often show less well-defined variations that can sometimes be resolved into 
multiple periods.  A well-known example of a semiregular variable is Betelgeuse, which varies 
from about magnitudes +0.2 to +1.2 (a factor 2.5 change in luminosity).  At least some of the 
semi-regular variables are very closely related to Mira variables, possibly the only difference 
being pulsating in a different harmonic. 
 

Slow irregular variables 

These are red giants or supergiants with little or no detectable periodicity.  Some are poorly 
studied semiregular variables, often with multiple periods, but others may simply be chaotic. 
 

Long secondary period variables 

Many variable red giants and supergiants show variations over several hundred to several 
thousand days.  The brightness may change by several magnitudes although it is often much 
smaller, with the more rapid primary variations are superimposed. The reasons for this type of 
variation are not clearly understood, being variously ascribed to pulsations, binarity, and stellar 
rotation. 
 

Beta Cephei variables 

Beta Cephei (β Cep) variables (sometimes called Beta Canis Majoris variables, especially in 
Europe) undergo short period pulsations in the order of 0.1–0.6 days with an amplitude of 0.01–
0.3 magnitudes (1% to 30% change in luminosity).  They are at their brightest during minimum 
contraction.  Many stars of this kind exhibits multiple pulsation periods. 
 

Slowly pulsating B-type stars 

Slowly pulsating B (APB) stars are hot main-sequence stars slightly less luminous than the Beta 
Cephei stars, with longer periods and larger amplitudes. 
 

Very rapidly pulsating hot (subdwarf B) stars 

The prototype of this rare class is V361 Hydrae, a 15th magnitude subdwarf B star. They pulsate 
with periods of a few minutes and may simultaneous pulsate with multiple periods.  They have 
amplitudes of a few hundredths of a magnitude and are given the GCVS acronym RPHS.  They 
are p-mode pulsators. 
 

PV Telescopii variables 

Stars in this class are type Bp supergiants with a period of 0.1–1 day and an amplitude of 0.1 
magnitude on average.  Their spectra are peculiar by having weak hydrogen while on the other 
hand carbon and helium lines are extra strong, a type of Extreme helium star. 
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Gamma Doradus variables 

Gamma Doradus (γ Dor) variables are non-radially pulsating main-sequence stars of spectral 
classes F to late A.  Their periods are around one day and their amplitudes typically of the order 
of 0.1 magnitudes. 
 

Alpha Cygni variables 

Alpha Cygni (α Cyg) variables are nonradially pulsating supergiants of spectral classes Bep to 
AepIa.  Their periods range from several days to several weeks, and their amplitudes of variation 
are typically of the order of 0.1 magnitudes.  The light changes, which often seem irregular, are 
caused by the superposition of many oscillations with close periods.  Deneb, in the constellation 
of Cygnus is the prototype of this class. 
 

RV Tauri variables 

These are yellow supergiant stars (actually low mass post-AGB stars at the most luminous stage 
of their lives) which have alternating deep and shallow minima.  This double-peaked variation 
typically has periods of 30–100 days and amplitudes of 3–4 magnitudes.  Superimposed on this 
variation, there may be long-term variations over periods of several years.  Their spectra are of 
type F or G at maximum light and type K or M at minimum brightness.  They lie near the 
instability strip, cooler than type I Cepheids more luminous than type II Cepheids.  Their 
pulsations are caused by the same basic mechanisms related to helium opacity, but they are at a 
very different stage of their lives. 
 

Alpha Cygni variables 

Alpha Cygni (α Cyg) variables are nonradially pulsating supergiants of spectral classes Bep to 
AepIa.  Their periods range from several days to several weeks, and their amplitudes of variation 
are typically of the order of 0.1 magnitudes.  The light changes, which often seem irregular, are 
caused by the superposition of many oscillations with close periods.  Deneb, in the constellation 
of Cygnus is the prototype of this class. 
 

Gamma Doradus variables 

Gamma Doradus (γ Dor) variables are non-radially pulsating main-sequence stars of spectral 
classes F to late A.  Their periods are around one day and their amplitudes typically of the order 
of 0.1 magnitudes. 
 

Pulsating white dwarfs 

These non-radially pulsating stars have short periods of hundreds to thousands of seconds with 
tiny fluctuations of 0.001 to 0.2 magnitudes.  Known types of pulsating white dwarf (or pre-white 
dwarf) include the DAV, or ZZ Ceti, stars, with hydrogen-dominated atmospheres and the 
spectral type DA; DBV, or V777 Her, stars, with helium-dominated atmospheres and the spectral 
type DB; and GW Vir stars, with atmospheres dominated by helium, carbon, and oxygen. GW Vir 
stars may be subdivided into DOV and PNNV stars. 
 

Solar-like oscillations 
The Sun oscillates with very low amplitude in a large number of modes having periods around 5 
minutes.  The study of these oscillations is known as helioseismology.  Oscillations in the Sun are 
driven stochastically by convection in its outer layers.  The term solar-like oscillations is used to 
describe oscillations in other stars that are excited in the same way and the study of these 
oscillations is one of the main areas of active research in the field of asteroseismology. 
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Eruptive variable stars 

Eruptive variable stars show irregular or semi-regular brightness variations caused by material 
being lost from the star, or in some cases being accreted to it.  Despite the name these are not 
explosive events, those are the cataclysmic variables. 
 

Protostars 

Protostars are young objects that have not yet completed the process of contraction from a gas 
nebula to a veritable star.  Most protostars exhibit irregular brightness variations. 
 

Herbig Ae/Be stars 

Variability of more massive (2–8 solar mass) Herbig Ae/Be stars is thought to be due to gas-dust 
clumps, orbiting in the circumstellar disks. 
 

Orion variables 

Orion variables are young, hot pre–main-sequence stars usually embedded in nebulosity.  They 
have irregular periods with amplitudes of several magnitudes.  A well-known subtype of Orion 
variables are the T Tauri variables.  Variability of T Tauri stars is due to spots on the stellar 
surface and gas-dust clumps, orbiting in the circumstellar disks. 
 

FU Orionis variables 

These stars reside in reflection nebulae and show gradual increases in their luminosity in the 
order of 6 magnitudes followed by a lengthy phase of constant brightness.  They then dim by 2 
magnitudes (six times dimmer) or so over a period of many years.  V1057 Cygni for example 
dimmed by 2.5 magnitude (ten times dimmer) during an eleven-year period.  FU Orionis variables 
are of spectral type A through G and are possibly an evolutionary phase in the life of T Tauri 
stars. 
 

R Coronae Borealis variables 

While classed as eruptive variables, these stars do not undergo periodic increases in brightness.  
Instead they spend most of their time at maximum brightness, but at irregular intervals they 
suddenly fade by 1–9 magnitudes (2.5 to 4000 times dimmer) before recovering to their initial 
brightness over months to years.  Most are classified as yellow supergiants by luminosity, 
although they are actually post-AGB stars, but there are both red and blue giant R CrB stars.  R 
Coronae Borealis (R CrB) is the prototype star.  DY Persei variables are a subclass of R CrB 
variables that have a periodic variability in addition to their eruptions. 
 

Wolf–Rayet variables 

Wolf–Rayet stars are massive hot stars that sometimes show variability, probably due to several 
different causes including binary interactions and rotating gas clumps around the star. They 
exhibit broad emission line spectra with helium, nitrogen, carbon and oxygen lines. Variations in 
some stars appear to be stochastic while others show multiple periods. 
 

Gamma Cassiopeiae variables 

Gamma Cassiopeiae (γ Cas) variables are non-supergiant fast-rotating B class emission line-
type stars that fluctuate irregularly by up to 1.5 magnitudes (fourfold change in luminosity) due to 
the ejection of matter at their equatorial regions caused by the rapid rotational. 
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Flare stars 

In main-sequence stars major eruptive variability is exceptional.  It is common only among the 
flare stars, also known as the UV Ceti variables, very faint main-sequence stars which undergo 
regular flares.  They increase in brightness by up to two magnitudes (six times brighter) in just a 
few seconds, and then fade back to normal brightness in half an hour or less.  Several nearby red 
dwarfs are flare stars, including Proxima Centauri and Wolf 359. 
 

Giants and supergiants 

Large stars lose their matter relatively easily.  For this reason variability due to eruptions and 
mass loss is fairly common among giants and supergiants. 
 

Luminous blue variables 

Also known as the S Doradus variables, the most luminous stars known belong to this class.  
Examples include the hypergiants η Carinae and P Cygni.  They have permanent high mass loss, 
but at intervals of years internal pulsations cause the star to exceed its Eddington limit and the 
mass loss increases hugely.  Visual brightness increases although the overall luminosity is 
largely unchanged.  Giant eruptions observed in a few LBVs do increase the luminosity, so much 
so that they have been tagged supernova impostors, and may be a different type of event. 
 

Yellow hypergiants 

These massive evolved stars are unstable due to their high luminosity and position above the 
instability strip, and they exhibit slow but sometimes large photometric and spectroscopic 
changes due to high mass loss and occasional larger eruptions, combined with secular variation 
on an observable timescale.  The best known example is Rho Cassiopeiae. 
 

RS Canum Venaticorum variables 

These are close binary systems with highly active chromospheres, including huge sunspots and 
flares, believed to be enhanced by the close companion.  Variability scales ranges from days, 
close to the orbital period and sometimes also with eclipses, to years as sunspot activity varies. 
 

Cataclysmic or explosive variable stars 

 
Images showing 
the expansion of 
the light echo of a 
red variable star, 
the V838 
Monocerotis 
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Supernovae 
Supernovae are the most dramatic type of cataclysmic variable, being some of the most 
energetic events in the universe.  A supernova can briefly emit as much energy as an entire 
galaxy, brightening by more than 20 magnitudes (over one hundred million times brighter).  The 
supernova explosion is caused by a white dwarf or a star core reaching a certain mass/density 
limit, the Chandrasekhar limit, causing the object to collapse in a fraction of a second.  This 
collapse "bounces" and causes the star to explode and emit this enormous energy quantity.  The 
outer layers of these stars are blown away at speeds of many thousands of kilometers an hour.  
The expelled matter may form nebulae called supernova remnants.  A well-known example of 
such a nebula is the Crab Nebula, left over from a supernova that was observed in China and 
North America in 1054.  The core of the star or the white dwarf may either become a neutron star 
(generally a pulsar) or disintegrate completely in the explosion. 
 
Supernovae can result from the death of an extremely massive star, many times heavier than the 
Sun.  At the end of the life of this massive star, a non-fusible iron core is formed from fusion 
ashes.  This iron core is pushed towards the Chandrasekhar limit till it surpasses it and therefore 
collapses. 
 
A supernova may also result from mass transfer onto a white dwarf from a star companion in a 
double star system.  The Chandrasekhar limit is surpassed from the infalling matter.  The 
absolute luminosity of this latter type is related to properties of its light curve, so that these 
supernovae can be used to establish the distance to other galaxies.  One of the most studied 
supernovae is SN 1987A in the Large Magellanic Cloud. 
 

Novae 
Novae are also the result of dramatic explosions, but unlike supernovae do not result in the 
destruction of the progenitor star.  Also unlike supernovae, novae ignite from the sudden onset of 
thermonuclear fusion, which under certain high pressure conditions (degenerate matter) 
accelerates explosively.  
 
They form in close binary systems, one component being a white dwarf accreting matter from the 
other ordinary star component, and may recur over periods of decades to centuries or millennia.  
Novae are categorised as fast, slow or very slow, depending on the behaviour of their light curve.  
Several naked eye novae have been recorded, Nova Cygni 1975 being the brightest in the recent 
history, reaching 2nd magnitude. 
 

Dwarf novae 

Dwarf novae are double stars involving a white dwarf in which matter transfer between the 
component gives rise to regular outbursts. There are three types of dwarf nova: 
U Geminorum stars, which have outbursts lasting roughly 5–20 days followed by quiet periods of 
typically a few hundred days. During an outburst they brighten typically by 2–6 magnitudes.  
These stars are also known as SS Cygni variables after the variable in Cygnus which produces 
among the brightest and most frequent displays of this variable type. 

Z Camelopardalis stars, in which occasional plateaux of brightness called standstills are seen, 
part way between maximum and minimum brightness. 

SU Ursae Majoris stars, which undergo both frequent small outbursts, and rarer but larger 
superoutbursts.  These binary systems usually have orbital periods of under 2.5 hours. 

 
 
 

https://en.wikipedia.org/wiki/Supernova
https://en.wikipedia.org/wiki/Galaxy
https://en.wikipedia.org/wiki/Chandrasekhar_limit
https://en.wikipedia.org/wiki/Hour
https://en.wikipedia.org/wiki/Supernova_remnant
https://en.wikipedia.org/wiki/Crab_Nebula
https://en.wikipedia.org/wiki/China
https://en.wikipedia.org/wiki/North_America
https://en.wikipedia.org/wiki/Neutron_star
https://en.wikipedia.org/wiki/Pulsar
https://en.wikipedia.org/wiki/White_dwarf
https://en.wikipedia.org/wiki/SN_1987A
https://en.wikipedia.org/wiki/Large_Magellanic_Cloud
https://en.wikipedia.org/wiki/Nova
https://en.wikipedia.org/wiki/Degenerate_matter
https://en.wikipedia.org/wiki/Binary_system_(astronomy)
https://en.wikipedia.org/wiki/Naked_eye
https://en.wikipedia.org/wiki/Nova_Cygni_1975
https://en.wikipedia.org/wiki/White_dwarf
https://en.wikipedia.org/wiki/U_Geminorum_star
https://en.wikipedia.org/wiki/SS_Cygni_variable
https://en.wikipedia.org/wiki/Cygnus_(constellation)
https://en.wikipedia.org/wiki/Z_Camelopardalis_star
https://en.wikipedia.org/wiki/SU_Ursae_Majoris_star


 

Page  24 

… Variable Stars 

 

DQ Herculis Variables 
DQ Herculis systems are interacting binaries in which a low-mass star transfers mass to a highly 
magnetic white dwarf.  The white dwarf spin period is significantly shorter than the binary orbital 
period and can sometimes be detected as a photometric periodicity.  An accretion disk usually 
forms around the white dwarf, but its innermost regions are magnetically truncated by the white 
dwarf.  Once captured by the white dwarf's magnetic field, the material from the inner disk travels 
along the magnetic field lines until it accretes.  In extreme cases, the white dwarf's magnetism 
prevents the formation of an accretion disk. 
 

AM Herculis variables 

In these cataclysmic variables, the white dwarf's magnetic field is so strong that it synchronizes 
the white dwarf's spin period with the binary orbital period.  Instead of forming an accretion disk, 
the accretion flow is channeled along the white dwarf's magnetic field lines until it impacts the 
white dwarf near a magnetic pole.  Cyclotron radiation beamed from the accretion region can 
cause orbital variations of several magnitudes. 
 

Z Andromedae variables 

These symbiotic binary systems are composed of a red giant and a hot blue star enveloped in a 
cloud of gas and dust.  They undergo nova-like outbursts with amplitudes of some 4 magnitudes. 
 

AM CVn variables 

AM CVn variables are symbiotic binaries where a white dwarf is accreting helium-rich material 
from either another white dwarf, a helium star, or an evolved main-sequence star.  They undergo 
complex variations, or at times no variations, with ultrashort periods. 
 

Extrinsic variable stars 

There are two main groups of extrinsic variables: rotating stars and eclipsing stars. 
 

Rotating variable stars 

Stars with sizeable sunspots may show significant variations in brightness as they rotate, and 
brighter areas of the surface are brought into view. Bright spots also occur at the magnetic poles 
of magnetic stars. Stars with ellipsoidal shapes may also show changes in brightness as they 
present varying areas of their surfaces to the observer. 
 

Non-spherical stars 

 

Ellipsoidal variables 

These are very close binaries, the components of which are non-spherical due to their mutual 
gravitation. As the stars rotate the area of their surface presented towards the observer changes 
and this in turn affects their brightness as seen from Earth. 
 

Stellar spots 

The surface of the star is not uniformly bright, but has darker and brighter areas (like the sun's 
solar spots). The star's chromosphere too may vary in brightness. As the star rotates we observe 
brightness variations of a few tenths of magnitudes 
 
 
 
 
 

https://en.wikipedia.org/wiki/Sunspot
https://en.wikipedia.org/wiki/Sun_spot
https://en.wikipedia.org/wiki/Chromosphere
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… Variable Stars 

 

FK Comae Berenices variables 

These stars rotate extremely fast (~100 km/s at the equator); hence they are ellipsoidal in shape. 
They are (apparently) single giant stars with spectral types G and K and show strong 
chromospheric emission lines. Examples are FK Com, HD 199178 and UZ Lib. A possible 
explanation for the rapid rotation of FK Comae stars is that they are the result of the merger of a 
(contact) binary. 
 

BY Draconis variable stars 

BY Draconis stars are of spectral class K or M and vary by less than 0.5 magnitudes (70% 
change in luminosity). 
 

Magnetic fields 

 

Alpha-2 Canum Venaticorum variables 
Alpha-2 Canum Venaticorum (α

2
 CVn) variables are main-sequence stars of spectral class B8–

A7 that show fluctuations of 0.01 to 0.1 magnitudes (1% to 10%) due to changes in their 
magnetic fields. 
 

SX Arietis variables 

Stars in this class exhibit brightness fluctuations of some 0.1 magnitude caused by changes in 
their magnetic fields due to high rotation speeds. 
 

Optically variable pulsars 
Few pulsars have been detected in visible light. These neutron stars change in brightness as 
they rotate. Because of the rapid rotation, brightness variations are extremely fast, from 
milliseconds to a few seconds. The first and the best known example is the Crab Pulsar. 
 

Eclipsing binaries 
Extrinsic variables have variations in their brightness, as seen by terrestrial observers, due to 
some external source.  One of the most common reasons for this is the presence of a binary 
companion star, so that the two together form a binary star.  When seen from certain angles, one 
star may eclipse the other, causing a reduction in brightness.  One of the most famous eclipsing 
binaries is Algol, or Beta Persei (β Per). 
 
 
 
 
 
 
How eclipsing 
binaries vary in 
brightness 

https://en.wikipedia.org/wiki/Equator
https://en.wikipedia.org/wiki/Spectral_type
https://en.wikipedia.org/wiki/Chromosphere
https://en.wikipedia.org/wiki/Emission_line
https://en.wikipedia.org/wiki/FK_Comae_Berenices
https://en.wikipedia.org/wiki/Contact_binary
https://en.wikipedia.org/wiki/BY_Draconis_variable
https://en.wikipedia.org/wiki/Main_sequence
https://en.wikipedia.org/wiki/Pulsar
https://en.wikipedia.org/wiki/Visible_light
https://en.wikipedia.org/wiki/Neutron_star
https://en.wikipedia.org/wiki/Crab_Pulsar
https://en.wikipedia.org/wiki/Binary_star
https://en.wikipedia.org/wiki/Eclipse
https://en.wikipedia.org/wiki/Algol
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… Variable Stars 

 

Algol variables 
Algol variables undergo eclipses with one or two minima separated by periods of nearly constant 
light.  The prototype of this class is Algol in the constellation Perseus. 
 

Double Periodic variables 
Double periodic variables exhibit cyclical mass exchange which causes the orbital period to vary 
predictably over a very long period.  The best known example is V393 Scorpii. 
 

Beta Lyrae variables 
Beta Lyrae (β Lyr) variables are extremely close binaries, named after the star Sheliak.  The light 
curves of this class of eclipsing variables are constantly changing, making it almost impossible to 
determine the exact onset and end of each eclipse. 
 

W Serpentis variables 
W Serpentis is the prototype of a class of semi-detached binaries including a giant or supergiant 
transferring material to a massive more compact star.  They are characterised, and distinguished 
from the similar β Lyr systems, by strong UV emission from accretions hotspots on a disc of 
material. 
 

W Ursae Majoris variables 
The stars in this group show periods of less than a day.  The stars are so closely situated to each 
other that their surfaces are almost in contact with each other. 
 

Planetary transits 
Stars with planets may also show 
brightness variations if their planets 
pass between Earth and the star.  
These variations are much smaller than 
those seen with stellar companions and 
are only detectable with extremely 
accurate observations. Examples 
include HD 209458 and GSC 02652-
01324, and all of the planets and planet 
candidates detected by the Kepler 
Mission. 

https://en.wikipedia.org/wiki/Algol
https://en.wikipedia.org/wiki/Constellation
https://en.wikipedia.org/wiki/Perseus_(constellation)
https://en.wikipedia.org/w/index.php?title=V393_Scorpii&action=edit&redlink=1
https://en.wikipedia.org/wiki/Beta_Lyrae
https://en.wikipedia.org/wiki/Extrasolar_planet
https://en.wikipedia.org/wiki/HD_209458
https://en.wikipedia.org/wiki/GSC_02652-01324
https://en.wikipedia.org/wiki/GSC_02652-01324
https://en.wikipedia.org/wiki/Kepler_Mission
https://en.wikipedia.org/wiki/Kepler_Mission
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Members Moments 

Admissions Of A Very Amateur Astronomer 
In a rare moment of soul searching I was forced to the following admissions: 

I have great difficulty in comprehending distances of millions of Light Years. Any distance beyond a million 

kms is, to me, infinity.  As a result of the above distances I am currently confronted with views and photos 

of celestial objects which may well no longer exist or, at best, have significantly changed shape, location 

etc. 

I have to accept that, bearing in mind the billions of planets etc other than earth, life cannot realistically be 

restricted to planet earth.  My limited imagination does not allow me to recognise many of the numerous 

Mythical Figure Constellations of the Sky.  Where can one purchase the required FANTASTIC 

IMAGINATION ? 

I have little idea of how the attractive force between 2 x bodies is produced ( other than biologically ). Thus 

gravity is a mystery to me.  If Gravity leads to the coalescence of matter, will the Universe eventually 

return to it`s single state, as it was immediately prior to the BIG BANG?  If so when?  What was before the 

BIG BANG ? 

Most astronomy article sky maps are shown from a Northern hemisphere perspective.  Discrimination! 

I need a GOTO telescope to find my way around the sky.  The wonderful photos produced by 

astrophotography are not what would be seen via the human eye.  

Trying to be an astronomer in Kloof is very frustrating due to cloudy conditions brought on by planned star 

gazing.  

I hope that anyone who is wrestling with similar admissions will be encouraged to confront their fears and  

‘come out`.  Corrective therapy sessions may well be advisable. 

 Anonymous  

Grant Nurden and Tanya 

Simcox have stars in their 

eyes and are over the moon!!  

The happy couple got 

engaged on 28 July 2017. 

Congratulation!! Where is the 

champagne? 
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… Members Moments 

Hi John 

Herewith my pics of the partial 
eclipse, thanks to your timely email 
reminder.  I rushed upstairs camera 
in one hand and phone in the other 
– and between talking to friends 
telling them to watch the eclipse, I 
stayed hanging out the second floor 
window and managed to snap some 
shots between the clouds floating 
past the moon.  Apparently I was 
very lucky to see the partial eclipse 
as other club members were not so 
fortunate, so I trust by sharing these 
pics it will make up for it ! 

I was also fascinated by the red moon rising on 
the 9th- which Dave & I saw on the way to the 
astronomy meeting – still coloured red - for 
three more evenings. 

Thanks to you – I WILL carry on looking up.. 

Cheers, Marcia 

Partial lunar eclipse 7 August 2017 from Westville 

A red moon rising over Overport, Durban skyline 
on 10

th
 August 2017 

Excellent photos Marcia  

Welcome to the world of 

astrophotography!!  
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The Month Ahead 

MEETINGS:  

The next meeting will be on Wednesday 13 September 2017 @ 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 155  Family Membership - R 170  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-ord & Librarian: Debbie Abel (+27) 83 3264 084 

Secretary: Brian Finch (+27) 82 9241 222 

Treasurer: Richard Rowland (+27) 82 9203 377  

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

Publicity & Media Liaison: Sihle Kunene (+27) 83 2788 485 

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

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

Publicity, Media Liaison, Meet & Greet: Sheryl Venter (+27) 82 2022 874 

Speakers and Observations: Piet Strauss (+27) 83 7031 626 

‘nDaba Editor, Webmaster & Facebook: 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 Meeting 

9 August 2017 

Welcome:  Chairman Mike Hadlow welcomed all present and confirmed that at the 

committee meeting held subsequent to the AGM he had been re-elected as Chairman.  He 

further introduced the members of the 2017/2018 committee and confirmed their portfolios. 

Present:  29 members and 8 visitors. 

Apologies: Apologies received from  M & J Armitage, Jean Senogles. 

Confirmation of previous minutes:  Proposal by Farouk Amod,  seconded by Ray Field, 

the Minutes of the meeting held on 14 June 2017 were confirmed. 

Matters arising from previous minutes : Nil. 

Secretary`s Report: nothing significant to report. 

Treasurer`s Report: Financial Balances as follows -  

Current a/c                   R 39 438 

Savings                        R 28 078 

Cash on hand              R  7 362 

Telescope Fund :         R 54 586 

Special Projects: Logan Govender provided a comprehensive feedback on the 

arrangements for the World Record Viewing attempt to be held on 18 August 2017 at the 

Botanical Gardens in Durban.  He requested the fullest support possible from all members and 

the general public.  All `helpers` were requested to be on site by 5 pm that evening to assist with 

preparations. 

Observatory: No public viewing was possible in June but a successful viewing evening 

was held on 21 July.  The next viewing is scheduled for 25 August ( John Visser and John Gill 

officiating).  The Marist School has offered to paint the dome and the Society had agreed to carry 

out and fund the preparation and using scaffolding provided by the school.  Volunteers will be 

sort once dates are agreed with the School.  On completion of the painting it is intended to erect 

a suitable commemorative plaque. 

General:  

a)  The WESSA Geology Indaba, the Sustainable Living Expo (15-17 Sept.), the ASSA 

Symposium in Cape Town ( 8 – 11 March 2018 ) and Hobbyex ( 6 – 8 Oct. 2017) were 

advertised. 

b)  Members were encouraged to pay their 2017/2018 subscriptions which are now due. 

c)  Sky Guide 2018 orders are now being taken by the Treasurer. 
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… Minutes Of The Meeting 

 

Following the above business, Debbie Abel gave her usual Nasa Report and Piet Strauss gave a 

Presentation on the August/ September Sky.  

Finally a panel of 9 members 

answered questions on various 

astronomy matters including rotation 

of planets, gravity, dangers of 

meteorite strikes etc. Such panel 

discussion was well received and a 

repeat to be considered shortly. 

 

Brian Finch 

Secretary 

 

 

 

 

 

 

 

 

 

A RADIO AMATEUR PIONEERED RADIO 
ASTRONOMY 

In 1932, during the minimum Sunspot Cycle, Karl Guthe Jansky in the USA accidentally 
discovered cosmic noise from our Galaxy, the Milky Way, on a frequency of 20,5 MHz (14,6 
metres wavelength).  He was researching the cause of interference to the intercontinental 
radiotelegraph service for the Bell Laboratories.  Jansky's company saw no value in this 
discovery and directed him to another field of research. 
 
Fortunately he wrote two papers where he mentioned his discovery.  Four years later Grote 
Reber, a radio amateur W9GFZ and engineer, came across these papers and read them.  It fired 
up his imagination and he decided to construct a suitable radio receiver and dish antenna with 
which to continue the research.  Grote Reber discovered many other radio sources in the sky 
and produced the first map of the radio sky.  Today he is referred to as the Father of Radio 
Astronomy.  Read his complete history in the August 2017 issue of RADIO ZS. 
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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 

 



Page 33 

 

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

