P R E T OR I A C E N T R E A S S A - FE B R U A R Y 2 0 1 2

PAGE 1

NEWSLETTER FEBRUARY 2012
Next meeting
Venue: The auditorium behind the main building at Christian Brothers College (CBC),
Mount Edmund, Pretoria Road, Silverton, Pretoria.
Date and time: Wednesday 22 February at 19h15.
Programme:
• Beginner’s Corner: "Ons derde teleskoop - ‘n 14.5” Newton-teleskoop”
deur Pierre Lourens
• What’s Up: by Percy Jacobs
• 10 minute break - library will be open
• Main talk: To be communicated to members by e-mail
• Socializing over tea/coffee and biscuits.
The chairperson at the meeting will be Johan Smit.
Next observing evening: Friday 17 February at the Pretoria Centre Observatory, which is
also situated at CBC. Turn left immediately after entering the main gate and follow the
road. Arrive from sunset onwards.

CONTENTS OF THIS NEWSLETTER
Last month’s observing evening

2

Telescope for sale

3

Last month’s meeting

4

Meet some fellow members of the Pretoria Centre of the ASSA

9

Feature of the month: stellar extremophiles

8

Tidbits

9

Bio-Astronomy Basics - 10 reasons why life on Earth is possible

10

Telescope for sale

11

Jackets to be offered for members to purchase

11

Summary of “What'
s Up” to be presented on 22 February

11

News items

12

From the archives

14

The Coma cluster of galaxies

17

Pretoria Centre committee

17

PAGE 2

P R E T OR I A C E N T R E A S S A - FE B R U A R Y 2 0 1 2

Last month’s observing evening
by Michael Poll, Johan Smit and Danie Barnardo *

This observing evening was a good start to the observing evening year – early in the evening a quick count decided that there were about 35 – 40 people present, including a number of
first time visitors. There were about 9 or 10 telescopes, and, apart from the odd cloud early on,
and a bit of moisture, there was a clear and reasonably dark sky. There was also a lot to see.
Early in the evening Paul Smit spotted an Iridium flare close to the belt of Orion and he
and four others saw the very bright flare which lasted for a few seconds. For three of the 5 it was
their first time they had seen one of these flares. [For Iridium Flare predictions see the website
Heavens.Above.com].
One discussion with newcomers was about the sunset time at this time of year. It was
noted that from December 11th until February 11th, (a period of 62 days) the sunset time at our
latitude varies by no more than a few minutes either side of 19h 00. In effect this means that the
sun sets at more or less the same time every day for two months. A question about what the
ecliptic was led to a discussion about the ecliptic and the celestial equator, and we followed the
ecliptic through Aries, Taurus and Gemini, noting that on June 21st the sun is near the stars Mu
(µ) and Eta ( ) Geminorum, which we could see.
Two planets were up : Venus and Jupiter, which are respectively the third and fourth
brightest objects in the sky after the sun and moon, Venus was quite high in the west, and was
showing the gibbous phase. Jupiter showed both of the north and south equatorial cloud belts,
although one of them was noted to be slightly fainter than the other. The bright moons were two
on each side of the planet : Callisto and Ganymede to the west and Io and Europa to the east.
Jupiter is in Aries at present, the three brightest stars of this constellation lie just below the
planet. We looked at the third brightest of these stars, Gamma, which is a very pretty double,
showing white components of equal brightness. (Michael calls them “The Owl’s Eyes”)
With Orion and the summer Milky Way high up towards the north, attention was drawn to a
number of sights in that part of the sky. A number of people noticed the bright star Capella above
the northern horizon. Capella was at about the highest altitude it gets as seen from Pretoria, but
with a declination of +46 degrees, it passes more or less overhead in Europe and the southern
parts of the UK. The low altitude here caused it to twinkle a myriad of colours due atmospheric
refraction. The African name for Capella means “The cattle thief”, because it can only be seen for
a limited time in the year – it is visible for a “short while” — just like a thief.
Near Capella we could see the intriguing variable star Epsilon Aurigae. Variable star observers may be interested in Epsilon, but it should be noted that the periodic dimming of the star
occurs only once every 27 years, the dimming lasts for 18 months, and the most recent dimming
period ended in July 2011! (See Sky and Telescope for March 2012 page 18). Epsilon Aurigae is
one of a little triangle of stars known as “The Kids” – a reference to baby goats cradled by the
Charioteer. Just to the west (left) of Capella a few of the stars of the constellation of Perseus
were noted.
Higher up in the north was the Orion retinue of constellations and asterisms, with the Belt
stars acting as a signpost for Aldebaran and the “V” of Taurus, (the “V” is actually an “A” without
the bar as seen from our latitude) and the Pleiades, which are also in Taurus. Towards the south
east, the Belt stars signpost Sirius and the rest of Canis Major.
We had a look at the Pleiades through a variety of apertures, and they were as delightful
as ever. One especially brilliant view was through a pair of 11 x 70 binoculars, of which Johan is
the proud owner. Johan also put his binoculars on the “S” asterism in Orion. This “S” winds its
way between the Belt Stars Delta ( ) and Epsilon ( ) Orionis. After experiencing the views
through these binoculars, many people agreed that binoculars are a useful observing tool. In fact
most of the first time visitors could not believe how much can be seen with them.
The Orion Nebula (M42) was shown, with its four Trapezium stars and the little row of
three nearby. A “new” little cluster, NGC 2169, the “37” cluster, (so named because it resembles
the numerals “37”) was “discovered” by Danie when researching for a presentation. After quite a
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search, Anton found it in the “club” of Orion, below (north of) Betelgeuse. It was well worth looking for!
In the Orion region we noted a couple of large asterisms – the [northern]Winter Triangle
(Betelgeuse, Sirius and Procyon), the great arc of Sirius, Procyon, Pollux, Castor and Capella,
and one grouping that Andrie van der Linde introduced us to some time ago – an oversized False
Cross marked by Betelgeuse, Rigel, Sirius and Procyon.
Lower down we had Castor in the north east. This is a double star, now opening up nicely
after being too close for small telescopes for some 30 years. The stars, of equal brightness, were
comfortably split in a 6 inch telescope, with daylight (as we say) between them. With Alpha Centauri closing up, Castor might become the showpiece double, although it is not available for as
much of the year as Alpha (but maybe Gamma Velorum might be our best bet for the showpiece
– see below).
Danie showed 145 Canis Majoris in his 6 inch telescope. This is a colourful double star
that rivals our winter favourite Albireo (Beta Cyngi). The star is also known as h3945, the lower
case “h” indicating that the star was catalogued Sir John Herschel. For anyone who missed it, or
who would like to have another look, a finder chart is shown below.
Towards the south east, some of the star groups rather more associated with winter than
summer were making an appearance. Vela was well up and we looked at Gamma Velorum,
which telescopically is a bright pair, with two fainter stars at right angles, making a “T” shape.
Despite the “Gamma” label Gamma Velorum is the brightest star in Vela. Usually the “Alpha” star
is the brightest in a constellation, but there is no Alpha or Beta Velorum. When the constellation
of Argo Navis was split up, Alpha Argus became Alpha Carinae (aka Canopus), and Beta Argus
became Beta Carinae (aka Miaplacidus). Miaplacidus marks one end of the long axis of the Diamond Cross, with Theta Carinae marking the other end.
The various very pretty open clusters in this region were also pointed out including Johan’s
favourite, NGC 2547 which featured prominently on the viewing list and will be on the agenda for
the next few viewing evenings. Later in the evening the Southern Cross became visible and some
people were treated to their first views of the Jewel Box,
One galaxy seen on the evening was Messier 77 in Cetus, which Percy showed in his 10
inch. M77 is Number 9 on the ASSA Top 100 list, and is a face on spiral.
A number of people stayed on as late as 10.30 pm,
and some later leavers saw Mars which was by
then high enough to clear the trees. However, Mars
will be at its best for the February 17th and March
23rd viewing evenings as it is at opposition on
March 3rd with a magnitude of -1.2.
P. S.: Asterism: An asterism is a distinctive group
of stars that is not a constellation. In fact, member
stars of an asterism may belong to different constellations. Asterisms may be big small, or even
require a telescope to be seen. You can even
make up your own asterisms to help find your away
around the sky!

*

These are three of the foremost observers of the
Pretoria Centre of the ASSA..

Telescope for sale
I have a Meade LX200 10” f10 in perfect working condition with various accessories that I want to
sell. The accessories include 4 eyepieces (40mm to 12.5mm) and 2 filters. The telescope is just
too bulky to set up every time and I would rather buy a smaller model.
Contact Tinus Prinsloo. Cell: 079 886 1689 E-mail: tinus@sems.co.za
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Last month’s meeting – by Percy Jacobs
Attending the meeting we had 9 visitors & 35 members. The meeting started with Johan
Smit (our Pretoria ASSA Society Chairman) taking us through “The Colour of Stars”. Then it was
Danie Barnardo (our Pretoria ASSA Vice Chairman) who presented What’s Up for Feb 2012. After that we had our main Speaker, Michael Robins, who presented “3D Photography”.

The Colour of Stars

The colour of a star is primarily a function of its effective temperature. You should recall
that a star approximates the behavior of a black body radiator. As a black body gets hotter, its
colour changes. If you were to heat a solid shot put it would first emit radiation in the infrared region. Further heating would see it glow a dull reddish colour. With more heating it could eventually glow orange, yellow, white and eventually blue-hot. Ultimately if it were hot enough a black
body emits most of its energy in the ultraviolet region. Although stars are not perfect black bodies
this relationship between temperature and colour still applies to them.
The colour that we see is usually an additive combination of the emissions from each wavelength. Hot stars appear blue because most energy is emitted in the bluer parts of the spectrum.
There is little emission in the blue parts of the spectrum for cool stars - they appear red. Even
though the Sun'
s peak emission wavelength (Wien'
s Law) corresponds to the green part of the
spectrum, its colour appears pale yellow due to the relative contributions of the different parts of
its Planck curve to the overall colour.

Measuring Colour - Colour Index
In order to use the colour of a star, astronomers first need to define it and then have a way
to measure it. Luckily there is a simple way to do both that relates back to the spectrum of a star.
A typical star'
s spectrum approximates a Planck curve. This means the intensity of emitted energy varies with wavelength such that a hot star emits relatively more energy at blue wavelengths
than at red whilst a cool star'
s emission peaks at red wavelengths. If the intensity is measured at
a specific wavelength or narrow waveband then it can be compared with intensity at other narrow
wavebands. The intensity is expressed as apparent magnitudes.
Rather than just have one apparent magnitude, m measured across the entire visible
spectrum we can use a filter to restrict the incoming light to a narrow waveband. If, for instance,
we use a filter that only allows light in the blue part of the spectrum, we can measure a star'
s blue
apparent magnitude, mB. This is generally abbreviated to B. A blue filter provides a waveband
similar to the maximum sensitivity of most photographic film which peaks at blue wavelengths of
around 440 nm (which is why red lights are used in darkrooms). Similarly if we use a filter that
approximates the eye'
s visual response which peaks in the yellow-green part of the spectrum we
measure mV or V for a star.
This system of measuring magnitudes at two different wavebands, B and V forms the basis of defining the "colour" of stars. Rather than use words such as red or orange, astronomers
define the colour of a star to be its colour index. Colour index or CI is simply a number equal to
the difference between the blue, B and visual, V magnitudes of a star. This is shown by the below
equation.
Colour Index, CI = B - V (or CI = mB - mV )
How does this apply in practice to stars?
Let us look at two different stars, one with an effective temperature of 15,000 K and the other of
3,000 K. Each of these will produce a spectrum
that approximates a black body curve. The diagram on the right shows these two curves on a
normalised intensity plot (if we used a true intensity scale the plot for the 3,000 K star would be
dwarfed by that for the hotter star). You can see
that in the visible part of the spectrum the curve is sloping down to the right for the 15,000 K star
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whilst it slopes up for the cooler star. The two black lines represent the peak wavelengths for the
B and V filters.
The blue curve represents the 15,000 K star. It emits more energy in the B waveband than
in the V waveband. This means that it
is brighter in B than in V therefore its
apparent magnitude B will be lower
than apparent magnitude V. Colour
Index is B - V so for this star it will be
< 0, that is, negative. This is shown in
the diagram on the left.
For a 3,000 K star that emits
more energy at the V rather than B
waveband, B - V must be >0, that is
positive. The diagram below left
shows this:
The calibration of the colour
index scale means that a star of
spectral class A0 and luminosity class
V (ie a main sequence star) has a
colour index of 0.0. Vega, ( Lyrae) is
such a star. Stars hotter than Vega
will have a negative colour index and
appear more bluish. Stars with a positive colour index are cooler than Vega
and will appear more yellow, orange
or red. Note the "shade" of colour is
an indistinct term whereas the colour
index is a directly measurable value.
A range of colour indexes related to
spectral class are shown in the table
below. Colour Index ranges from
about -0.3 for an O4 V star to +2.0 for
a high M-class star.
Star

Spectral & Luminosity Class

Colour Index

O9.5 V

-0.24

Achernar ( Eri)

B3 V

-0.16

Vega ( Lyr)

A0 V

0.00

Procyon ( CMi)

F5 IV-V

+0.42

Sun

G2 V

+0.65

Aldebaran ( Tau)

K5 III

+1.54

Betelgeuse ( Ori)

M1 Ia

+1.85

Ori

Luminosity class does affect the colour index for a star so that a main sequence (V) star and a
supergiant (Ia) of the same spectral class may not have quite the same CI. A table showing the
colour index for main sequence (luminosity class V) stars is given below:
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Spectral Class

Colour Index

B0

-0.30

A0

0.00

F0

+0.30

G0

+0.58

K0

+0.81

M0

+1..

Colour Index Problems
Example 1: Calculating Colour Index
The main sequence star Cet has an apparent B magnitude of +4.22 and an apparent v magnitude of 3.50.
a) What is its colour index?
b) What is its approximate spectral class and colour?
a) so, substituting in:
CI = B - V
CI = 4.22 - 3.50
CI = 0.72
so Cet has a colour index of +0.72
b) By referring to Table 4.5 above we can see that Cet a spectral class somewhere between G0
and K0, probably in the upper region of G. In fact its actual spectral class from a catalog is G8.
As a G-class star it would be yellow in colour.
Example 2: Calculating B given colour index and V.
Procyon ( CMi) has an apparent V magnitude of +0.38 and a colour index of +0.42.
What would be its apparent magnitude at the B waveband?
CI = B - V
we are given CI and V but need to find B, so rewriting 4.9 we get:
B = CI + V
now substituting in:
B = 0.42 + 0.38
B = 0.80
So Procyon has a B magnitude of 0.80.
And lastly, Johan’s mnemonic to remember star spectral classes;
Only Bored Astronomers Find Gratification Knowing Mnemonic’s
Thanks to Johan for a very enlightening & educational talk. Sorry Johan, I have run out of space
to include the answer to Pat’s question after your presentation.

3D Photography

Stereoscopic, anaglyph and 3D viewing/technology has been known for many years
(280AD) but it was only in 1833 when Sir Charles Wheatstone came up with the idea of presenting slightly different images to the two eyes using a device he called a reflecting mirror stereoscope.
Stereoscopy (also called stereoscopic or 3-D imaging) refers to a technique for creating or
enhancing the illusion of depth in an image by presenting two offset images separately to the left
and right eye of the viewer. These two-dimensional images are then combined in the brain to give
the perception of 3-D depth.
Many advancements and devices have since been developed but most of this faded in the
early 19 century when movies came onto the scene. A resurgence of the technology did take
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place in the 1940’s when the View Master device
was brought to the market. Many of us would remember these “red toys” from the mid 1970’s. We
once again have a further wave of interest in the
technology both with 3D TV’s and stereographic
movies gaining popularity. Various technologies,
anaglyph (Red/Cyan) glasses, active shutter
glasses as well as polarised projection are currently used for viewing. The newer TV technologies however are starting to come out were no
viewing aids are required at all.
Although not well known, NASA used 3D
technology in many of the Apollo missions, both to
map areas of the surface from orbiting space craft, right down to 3” * 3” photos of the actual lunar
surface. 3D imaging was also used in the Stereo and the Mars Exploration Missions. The most
prolific use of the technology has to be attributed to the Mars Exploration Missions using the
Spirit and Opportunity rovers. Three of the four cameras on board used stereographic technologies for both hazardous avoidance and for creating panoramic views of the Martian surface.
The most recent use of the technology by NASA is on the STEREO (Solar TErrestrial RElations Observatory) mission. This mission employs two nearly identical observatories, one
placed ahead in orbit around the earth and the other behind. These two spacecraft therefore provided the first-ever 3-D stereoscopic images of the sun in order to study the nature of coronal
mass ejections (CMEs).
Despite images being available showing deep space star fields and nebula, these are all
digitally created as one cannot achieve the required base line (the distance between the two
cameras) to create a “true” 3D image. The impact however is still stunning.
Binocular 3D Vision – The Single Finger Method
You'
ll need to aim your eyes in front of the 3D image. You'
ll use your finger to help you figure out
where to aim your eyes. Bring your forefinger up about six inches in front of your nose. Focus
both your eyes on it.
• While focusing on your finger, notice what has happened to the circles on the screen. You
should see four circles. Keep focusing on your finger, but at the same time observe the four circles on the screen.
• Move your finger slowly toward the screen (still focusing on it!) until you see the two middle
circles slide together and merge into one figure. The combined figure is composed of two concentric circles. The inside circle pops toward you in 3D.
• You are using your finger to help you. Make a subtle shift of your attention from your finger to
the figures when you find the right focal point. Get your finger down and out of the way once you
get the combined 3D figure.
• This takes most people several tries, especially the first time. If you have problems, play with
the positioning of your finger and the shift of attention from your finger to the 3D figure. Slowly
move your finger back and forth until you find the position that gives you the 3D image.
At first, the 3D image might come in blurry. Relax a little, give your mind a chance to organize itself and the 3D image should come in sharp and clear.
To better understand how you can take your own 3D Photo’s using the “cha-cha” technique, take
a look at this web site – all is explained. Have fun.
http://www.neilcreek.com/2008/03/21/how-to-take-3d-photos/
The typical and easiest single-camera 3D photography technique is commonly called the “chacha” technique, for reasons which will soon become obvious. Here’s the technique in a nutshell:
Taking the Photos
• Always take photos in portrait orientation
• Set the camera to full manual and choose the correct exposure and focus

PAGE 8

P R E T OR I A C E N T R E A S S A - FE B R U A R Y 2 0 1 2

•
•
•
•
•

Put your feet square on to the subject of your 3d photo
Put your weight onto your right foot, without lifting your left
Take the first photo
Put your weight onto your left foot without raising your right
Unless your subject is very close, you don’t need to turn your camera to keep it in the centre
• Take the second photo
And you’re done! As simple as that. Simply by shifting your weight from one foot to the other, you
move your viewpoint by several centimeters, sufficient to get a 3D effect. The “cha-cha” name
refers to the side to side sway you do when taking the photo.
Now you’ve got two photos, but you need to make one. I use a fantastic piece of free software called StereoPhoto Maker. It’s not the prettiest software, but it does a fantastic job. It can be
used in conjunction with a plug-in called AutoPano, that can analyze the two images and automatically correct for many of the problems that can come from shooting two separate images.
This includes tilting and twisting, moving forward or back between shots, and the
“keystone distortion” that occurs when you turn the camera to centre the subject for close 3D
photos. Download and install StereoPhoto Maker - http://stereo.jpn.org/eng/stphmkr/ Download
and install AutoPano and link it to StereoPhoto Maker as a plugin.
Step by step
• Drag both photos onto the StereoPhoto Maker shortcut icon
• Zoom out a bit with your mouse’s scroll wheel if you need to make it easier to fuse the pair
into 3D with the cross-eye technique
• If the 3D effect seems reversed, click the swap button to swap the images correctly for a
crossed eye view
• Click on the auto align button to use autopano to correct for any distortions
• Click on the Easy Adjustment button to fix the 3D images position relative to the 3D window
(see below for more information)
• I find adding a border helps, so if you like, in the menu go to View – Border Options
• Check “Show Border” and adjust the border settings to your liking
• Save the image by clicking in the menu File – Save Stereo Image
Enjoy your new 3D photo!
The 3D “Window”
The edge of the image is more than just the boundaries of the 3D photograph. In a 3D
photo, it is also a “hole” into which you look and through which 3D subjects can appear. A good
way to think of the edge of the image is as a literal window in your computer screen. This is one
of the reasons why I find a border around both parts of the 3D image helps me, it more clearly
defines the edge of the 3D window.
Just like a real window, you expect to look through it, and rarely do you expect things seen
beyond it to come back through it at you. One nasty optical illusion that can happen with 3D photos is when part of the 3D subject “touches” the window, or worse, appears to overlap it. Have a
look at the two examples below:
This problem is easily corrected in SteroPhoto Maker with the “Easy Adjustment” button.
Clicking on this will show both images overlapped and tinted red and blue (if you have a pair of
red/blue 3d glasses, you can do this process in 3D!). Using the slider above the image, you can
adjust the separation of the two images, thus moving them backward and forward in 3D space.
It can be tricky to get the hang of how changing this slider will affect the final image, but as a tip,
look at the bottom edge. Move the slider so that the red and blue images exactly overlap where
they touch the bottom edge, which means that part of the image will appear at the same distance
as the frame. This tip will only work, obviously, if part of the subject touches the bottom of the
photo. With some practice you’ll get the hang of it.
A rule of thumb is that it’s ok for part of the image to protrude through the frame, as long
as no part is “touching” it.
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Meet some fellow members of the Pretoria Centre of the ASSA

Left to right: Barbara Cunow (the only member who is a professional astronomer), Pat Kühn (a
committee member), Anton du Toit. “The assets of a society are the body of it, the committee
is the heart of it, and the members are the lifeblood of it.” - Pierre Lourens. (Please forgive
me the arrogance of quoting myself yet again.)

Feature of the month: stellar extremophiles
Back in the 1970s, biologists were amazed to discover a form of life they never expected. Tiny microorganisms with ancient DNA were living in hot springs. Scientists coined the
term extremophile, which means "extreme-loving", to describe the creatures. Soon, extremophiles were found living in deep Antarctic ice, the cores of nuclear reactors, and other unexpected places. Biology hasn'
t been the same since.
Could astronomy be on the verge of a similar transformation? Stars are born when interstellar clouds of gas collapse and contract under the pull of their own gravity. If a cloud gets
dense and hot enough as it collapses, nuclear fusion will kick in and - voila! - a star is born. The
spiral arms of the Milky Way, where there is plenty of gas, are a "goldilocks zone" for this process. But astronomers now see stars forming outside galaxies, in places where they thought
the gas density would be too low for star birth to occur. "I was dumbfounded," said an astronomer. http://science.nasa.gov/science-news/science-at-nasa/2011/07nov_stellarextremophiles/
(Sent in by Hubrecht Ribbens.)
Editor’s comment: Nature always has new surprises in store for us…...

Tidbits
•

Download a 12-minute video clip about space, produced by ESA.
http://multimedia.esa.int/Videos/2011/12/ESA-Euronews-Small-is-Beautiful

•

ESA’s “Earth from Space” web-TV takes off. Unusual perspectives and stunning
scenes supplemented by interesting facts and new insights await you.
http://www.esa.int/esaCP/SEM743WWVUG_index_0.html

•

The search for ET and how finding ET would impact the great world religions.
http://news.discovery.com/space/-would-finding-et-change-our-view-of-god.html

•

Our beloved blue planet Earth. See an exceptional, high definition image of Earth.
http://news.discovery.com/earth/big-pic-blue-marble-nasa-120125.html#mkcpgn=emnws1
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Bio-Astronomy Basics - 10 reasons why life on Earth is possible
by Dr Hubrecht Ribbens
1

Scientists have calculated that if the physical laws in our universe were just a tiny bit different, we (or any other intelligent life) could not exist. For example, if the force that h o l d s
atomic nuclei together were just a few percent stronger, the hydrogen atoms created after
the Big Bang would have fused into helium atoms, and no hydrogen would remain. No hydrogen means no water, no organic molecules, and no life.

2

If the nuclear force was a tiny bit weaker, larger atoms like carbon and iron which are essential to complex life could not hold together. Again, no life. So it seems the nuclear force
(and other forces of nature) are finely balanced in a way to allow the formation of galaxies,
stars, planets, and people (and perhaps other forms of intelligent life).

3

Many of the other solar systems have massive Jupiter like exoplanets close to their Sun,
closer even than Mercury. Many scientists believe that these gas giants could not have
formed there. Rather, they must have begun out where Jupiter is, and moved inwards, scattering the smaller planets with their powerful gravity as they went. Why is it that Jupiter and
Saturn did not migrate inward and pushed Earth out of the habitable zone?

4

The right tilt of Earth is also crucial for life. If it had none, there would be no seasons, and
the Earth would be a radically different place. We might not be here if it were not for the
Moon, which makes our rotation axis stable. Many scientists believe that this unusually
large and close orbiting satellite helps stabilize the Earth'
s axis or rotation. In other words,
its gravitational pull has prevented the Earth from wobbling on its axis, causing dramatic climate shifts. In 1993, Jacques Laskar and colleagues of the Paris Observatory showed that
the Moon helps stabilise the tilt of Earth’s rotation axis against perturbations of Jupiter’s
gravity. Without the Moon, Jupiter’s influence would make the current tilt of 23 degrees
wander chaotically between 0 to 85 degrees, This could cause huge climate swings, making
it hard for life to survive, especially land-based organisms.

5

The Moon is also responsible for the intertidal zones, which are vast and diverse ecosystems. Consider also what the climate would have been like if Earth had been tilted to 45 degrees, and the implications for life. It would have meant that much larger portions of each
hemisphere would be subjected to continuous Sun in summer, followed by a long, cold and
dark winter. Perhaps only simple organisms (if any) could have evolved in such an extreme
environment.

6

Scientists believe that comets were contributing in bringing organic material and water to
Earth? It is generally believed that organic molecules, which contain carbon atoms and are
present in all life forms known to science, are trapped in large amounts in both interstellar
clouds and comets. Meteorites that have hit Earth contain a whole suite of molecules, including amino acids, which play an important role in terrestrial biology.

7

Life as we know it is possible on Earth because of its distance from the Sun, allowing water
to exist in all three states, and in a cycle. If we were closer to the Sun than (but not as close
as Venus), life may still have evolved, but very differently, likewise if we were a little further
away.

8

When life began, the Sun'
s energy output was just right, about 20% lower than today, and
has been gradually increasing since then, and it is estimated that within a billion years the
solar intensity will have increased by about 50% on today'
s value. The distance to the Sunmay not be so ideal then, and the Earth may experience a runaway greenhouse effect, like
Venus, extinguishing all life.

9

Another reason for life is the stability of the Sun, a medium sized yellow star, stable and
long lived. It is estimated that 1 in 20 stars are like our Sun.

10

Having an atmosphere could be another prerequisite for life. Only four celestial bodies in
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the solar system have substantial atmospheres, those being Venus, Earth, Mars and the
moon Titan. New research suggests the life could have started in the atmosphere above
Earth. Research led by University of Arizona'
s Sarah Hörst recreated in the lab chemical
reactions transpiring above Saturn'
s largest moon, Titan. "We'
re finding that the kind of
chemistry an atmosphere can do has intriguing implications for life on Earth and elsewhere
in the solar system”. Furthermore, solar flares, coronal mass
ejections, high-energy photons, cosmic rays… space is full of
various forms of radiation that a human wouldn’t want to be
exposed to for very long. Energized particles travelling into
and through the body can cause a host of nasty health problems, from low blood count to radiation sickness to cataracts
and cancer… and potentially even death. Luckily Earth’s
magnetic field and atmosphere protects us on the surface
from much of this radiation.
SOURCES: Wikipedia, NASA Science, National Geographic,
New Scientist, Universe Today.

Telescope for sale
Orion Short Tube 4.5”. Equatorial mounting. Eyepieces,
computer programme, instruction manual & 2 books. Price
R1400 cash. Contact Anton Cilliers. Cell: 082 433 5336.
Home: 012 991 1351. See photograph on left.

Jackets to be offered for members to purchase - by Pat Kühn
As mentioned at the last two monthly meetings, plans are afoot to offer jackets embroidered with the Pretoria Centre logo. These will be quality garments from one of the larger corporate clothing suppliers, at very reasonable prices.
We are now ready to proceed on the basis of payment with order and full details will be
given at the monthly meeting of 22 February. Pictures and/or samples will also be available for
viewing at the meeting.

Summary of “What's Up” to be presented on 22 February - by Percy Jacobs
Phases of the Moon
Full Moon
–8th March (rise 18:11, sets 05:43)
Last Quarter
– 15th March (rises 23:58, sets 12:50)
New Moon
– 22nd March (rises 05:40, sets 17:50)
First Quarter
– 1st March (rises 12:45, sets 00:00)
First Quarter
- 30th March (rises 13:03, sets 00:00)
Dark Sky – from about 17th Mar to 27th Mar

Planets
Mercury - is marginally visible in 1st week low in the west- appears in the morning sky at the
end of the month – low in the east
Venus - evening star for the month in west – ½ phase
- look for the “ashen light” of Venus – light glow from dark side of Venus
Mars
- visible in the east after sunset – brightest for the year during 1st half of
month
Jupiter - fainter than Venus, sets soon after nightfall, Venus & Jupiter are a pair for the
month in the west
Saturn - rises early evening
Uranus - sets after sunset and can’t be seen for the month
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Neptune - rises about 2 hrs before sunrise – early morning sky
From mid month, Regulus and Mars are a pair & Spica & Saturn are a pair. Both stars appear
white, while planets have a hint of colour. Mars the most striking.

Events
Meteor Showers
Gamma Normids 25th Feb to Mar 22nd - peak 13th Mar - 00:00 to 04:30 poor 8/hr
Delta Pavonids 11th Mar to 16th Apr - peak 6th April - 02:00 to 04:30 full moon 5/hr
Asteroids
Constellations – shall be discussed in more detail at meeting
Crux
- “southern cross”
Vela
- “the sails” – gamma Velorum
Carina
- “the keel” – false cross and canopus
Centaurus
- “the centaur” – pointer stars – alpha & beta centaurus
Leo
- “the lion” - regulus
Corvus
- “the crow” – delta corvi
Gemini
- “the twins” – Castor & Pollux
Taurus
- “the bull” - Aldebaran
Orion
- “the hunter”
Canis Major
- “the greater dog” sirius
“ASSA Top 100” Observers
George Dehlen
Louis Kloke
Grant Thompson
Pat Kühn
Percy Jacobs
Andre de la Ponte
Michael Poll
Total

60
16
16
15
10
6
4
127

News items
•

LISA Pathfinder takes major step in hunt for gravitational waves. According to the General Theory of Relativity, gravity waves are generated by events as catastrophic as the collision of two black holes. Sensors, destined for this mission in 2014, will attempt to measure
these distortions in space-time. Their accuracy has far exceeded expectations.
http://www.esa.int/esaSC/SEMX61WWVUG_index_0.html

•

NASA probe data show evidence of liquid water on Europa. Evidence has been found of a
body of liquid water, equal in volume to the North American Great Lakes, beneath the icy surface of Jupiter'
s moon Europa. This could have significant implications for the search for life
beyond Earth. http://www.nasa.gov/home/hqnews/2011/nov/HQ_11-386_Europa_Water.html

•

NASA considers 7-day mission to Europa. After a six-year journey, probes would have a
week to assess conditions for life on Jupiter'
s ocean-bearing moon.
http://news.discovery.com/space/europa-mission-nasa-7-day-111216.html

•

How death gave birth to our solar system. Our solar system was born thanks to the death of
a nearby star in a spectacular supernova event.
http://www.abc.net.au/science/articles/2011/11/09/3358231.htm

•

ESA's space weather box Proba-2 tracks stormy Sun. Proba-2 has two instruments that
observe the Sun, with two more studying the Sun’s influence on Earth’s topmost ionosphere.
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•

Scientists glimpse unsullied traces of the infant Universe. For the first time, astronomers
have discovered pockets of pristine gas formed in the Universe'
s first few minutes.
http://www.scientificamerican.com/article.cfm?id=big-bang-nucleosynthesis-gas
http://news.discovery.com/space/big-bang-gas-stars-111110.html

•

New Horizons now closer to Pluto than any spacecraft ever before. Follow its progress.
http://science.nasa.gov/science-news/science-at-nasa/2011/03dec_newhorizons/

•

Fastest spinning star ever discovered.
http://hubblesite.org/newscenter/archive/releases/2011/39/

•

A star with spiral arms. The arms might be a sign that planets are forming within the disk.
http://science.nasa.gov/science-news/science-at-nasa/2011/31oct_spiralarms/

•

Planets may have survived star’s death. Scientists have found a system of planets that appears to have survived being engulfed by their dying parent star, an expanding red giant star.
http://news.discovery.com/space/survivor-planets-orbit-dead-stars111221.html#mkcpgn=emnws1

•

NASA's Nuclear Spectroscopic Telescope Array (NuSTAR) to be launched soon. The
observatory will detect X-rays in the high-energy range from objects ranging from our Sun to
giant black holes. It is scheduled for launch on March 14.
http://www.nasa.gov/home/hqnews/2012/jan/HQ_12-028_NuSTAR_Ships.html

Mars
•

Mountains and buried ice on Mars. New images from Mars Express show the Phlegra Montes mountain range, in a region where radar probing indicates large volumes of water ice are
hiding below. This could be a source of water for future astronauts.
http://www.esa.int/esaCP/SEMUGI2XFVG_index_0.html

•

Rover finds "bulletproof evidence” of water on early Mars. The find is a vein of gypsum - a
mineral that forms in the presence of liquid water.
http://news.nationalgeographic.com/news/2011/12/111208-mars-water-nasa-rover-opportunitygypsum-life-space-science/

•

NASA launches another rover to explore Mars. NASA'
s rover Curiosity was launched to
Mars on 26 November 2011. It is a car-sized mobile robot for investigating Mars'past and present ability to sustain microbial life. It is also the world'
s most advanced scientific laboratory.
http://marsprogram.jpl.nasa.gov/msl/

•

Could Mars rover Curiosity infect Mars? The "planetary protection" procedure’s key purpose is to make sure organic material from Earth doesn'
t get transferred accidentally to another planet. But a step in the procedure wasn'
t adhered to.
h ttp : //n e w s .d i s c o ve r y . c o m / sp a c e / w i l l - m a r s- r o ve r - c u r i o s i t y - in f e ct - m a r s 111201.html#mkcpgn=emnws1

•

Life possible on large regions of Mars. Australian scientists who modeled conditions on
Mars to examine how much of the Red Planet was habitable, said that "large regions" could
sustain life. http://news.discovery.com/space/mars-life-habitability-regions-111212.html

•

The weirdest Mars craters.
http://news.discovery.com/space/weirdest-mars-craters-111230.html#mkcpgn=emnws1

•

Battered Tharsis Tholus volcano on Mars.
http://www.esa.int/esaCP/SEMIU8TWLUG_index_0.html

ESA's Mars Express radar gives strong evidence for former Mars ocean. Read about this
and lots of related articles. http://www.esa.int/esaSC/SEMVINVX7YG_index_0.html
• KEEP THE BEST FOR LAST: Alien technology found on Mars. http://news.discovery.com/
space/alien-technology-found-on-mars-ours-120209.html#mkcpgn=emnws1
•
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From the archives

The “light collector” referred to in this article and
pictured on the front cover of the February 1960
issue of Sky and Telescope magazine, is shown
on page 6 of this newsletter. The “16-inch double
refractor” referred to was shown on page 3 of the
January newsletter, and is also shown again on
page 16 of this newsletter. “J. Wolterbeek” mentioned in the caption there is none other than Jan
Wolterbeek, who was a Senior Lecturer in Astronomy at UNISA and a member of our Centre for
many years. He now lives in an old age home in
the Netherlands.
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Photograph on the front cover of
the February 1960 issue of Sky
and Telescope magazine and the
description inside that issue of
the photograph.
The Leiden Observatory’s
southern station is situated
immediately south of Hartebeespoort dam. It now belongs to the Tshwane University of Technology.
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The Coma cluster of galaxies
http://apod.nasa.gov/apod/ap100502.html
http://en.wikipedia.org/wiki/Coma_Cluster
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