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Welcome to the April edition of Event Horizon. History has been made with release of image of the black hole in M87 in Virgo by the Event
Horizon Telescope. Pat Pearl put me onto a great science website, Think Big— well worth checking out. And of course, Dylan O’Donnell’s
NEAF talk in New York - see the youtube link below.
New app for your mobile phone: CREDO, detects cosmic rays. (as discussed by Alan
Duffy on ABC News Breakfast.)
https://credo.science/credo-detector-mobile-app/
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ABOUT SAS
The SAS was formed in 1986 to promote Amateur Astronomy. The
Society actively encourages Observational Astronomy, Astrophotography,
Telescope and Observatory Construction. Many of our members
specialize in one or more forms of observing and have indeed become
very proficient. Our members have contributed data for lunar & planetary
observations, comet observations, variable star observations and
supernova searching. Some members enjoy building telescopes,
including the optics, observatories and ALL our members have at some
time or other enjoyed a good Astro Camp!
Monthly Meetings - Currently, the Society will be meeting once a month
at Heritage Park, Restoration Society grounds, 193 Rifle Range Road,
Pimpama - take exit 49 from the M1. Anyone interested is invited to
attend a meeting to see what we do, or to join. Please contact us for
further information. All members and visitors are invited to contribute
items of interest at these meetings. The SAS Calendar is available on the
website.

Membership - The membership fee is $35 annually. Membership cards
are valid for 12 months from the date of payment. Financial members
enjoy the facilities of the SAS website, SAS Library and telescope hire.
SAS Website The SAS Website is a great way to access information
about the upcoming meetings, SAS newsletters, ‘Event Horizon’ (past
and current), SAS outreach, SAS Library information & book lists, Links &
Resources, membership information (fees etc.) and contacts as well as
much more. http://www.sas.org.au/

Library - The SAS library has a good selection of books available as well
some digital media. Members may borrow items for a period of 2 months.
The book list is available as a pdf on the SAS website’s Library Tab.
Telescope hire - There are a number of telescopes available at a
nominal fee for members to hire. Hire fees include a returnable deposit.
SAS Facebook Group - This is a great place to catch up on the latest
astronomy and space news and to share your photos and ideas to the
wider community as well as advertise items for sale.
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Field Nights - These observing nights are held occasionally (weather
permitting), giving members and visitors the opportunity to view the night
sky through telescopes.
Newsletter - 'Event Horizon' is published each month and is available
prior to the meeting dates. The newsletter is emailed out via the SAS
Mailing list (blind copy). All members are encouraged to contribute articles
along with their astrophotography. Please contact us if you would like to
be on the email list. The newsletter is also available on the SAS website
and is posted to the SAS Facebook Page.

Laser Pointers - If members own laser pointers which they use for
astronomy, please see the SAS Secretary. Hand held laser pointers with
an output of greater than 1 milliwatt are restricted items and classed as
weapons. Laser pointers up to 20 milliwatts are permitted for use by
members of ‘recognized astronomical organisations’.
**PLEASE NOTE, SAS TAKES NO
MEMBERS MISUSING LASER POINTERS

RESPONSIBILITY

FOR

Links for both Qld and NSW legislation in relation to laser pointers are
listed here as well as on the website.

Presidential Musings
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Hi to all my fellow SAS members and those new to our fold.
I hope you and you families are all very well and looking forward to the cooler and more stable months meteorologically.
Things are looking very good for our relocation to the Oxenford Pony Club. An agreement has been drawn up and will be tabled for
assessment by the committee. Once this is ratified, it will be signed by both SAS and Oxenford Pony Club and then we will organise our
permanent move. This will ensure we have a modern, safe and secure place to meet for many years to come.
After Noeleen’s amazing video of the dark sky astronomical site at Leyburn, I was inspired to head out there myself last weekend. I can only say two words about
the viewing: absolutely stunning! The weather did not disappoint and with no moon or light pollution; there seemed to be endless stars in the sky. Even though I had
trouble with my gear, I had an amazing time talking to and watching amazing astronomers at work. I wish to thank Greg Bock, Peter Marples and Chris Wheeler,
David and Scott for their time and wisdom. Also my fellow SAS members Noeleen Lowndes, Jenny Robinson, Tony Kim and Brian Holbrook. Such an opportunity to
observe in a dark-sky site relatively close to the Gold Coast is extremely rare and I have waited far too long to take advantage. All I can say is, if you love
astronomy, you have to get up there!
As I mentioned earlier, the weather is turning for the better and opportunity for observation will be more consistent so enjoy the clear skies.
And as I always say....

Get your gear out and point it up!

Brendan Junge (President)

GENERAL MEETING TIMES
Saturday, 13th April @ 7:30pm
Saturday, 18th May @ 7:30pm
Saturday, 15th June @ 7:30pm

Leyburn weekends: 3rd to 5th May 2019
31st May to 2nd June 2019

In the News - First Black Hole Image
Black hole image released by Event Horizon Telescope team in
world first
ABC Science Black Hole By Tegan Taylor and Jonathan Webb 10 April 2019
The first image shows a bright fringe of gas, which is being squeezed and
heated as it falls towards the event horizon of a supermassive black hole
at the centre of M87, a galaxy near our own Milky Way. This cosmic
monster sits 55 million light-years from Earth and is 6.5 billion times
heavier than the Sun.
Black holes are notoriously hard to see, because their gravitational pull is
so strong that nothing — not even light — can escape once it crosses the
black hole's event horizon, the point of no return. Today's historic portrait
is the result of decades of theoretical predictions and technical advances.
"This is an extraordinary scientific feat accomplished by a team of more
than 200 researchers," said Dr Sheperd Doeleman from the HarvardSmithsonian Centre for Astrophysics. "We have achieved something
presumed to be impossible just a generation ago."
He pioneered the instrument making it all possible: the Event Horizon
Telescope (EHT), which is actually a network of radio telescopes
spanning the globe.
Their combined observing power has been trained on two supermassive
black holes, including the one in the centre of our own Milky Way galaxy,
Sagittarius A*. This is situated 26,000 light-years from Earth and is 4
million times the mass of our Sun, but by supermassive black hole
standards, it is pretty small.

The first photo ever released of a supermassive black hole. This image shows M87,
which is at the centre of our neighbouring Virgo A galaxy.
(Supplied: Event Horizon Telescope)

The other — the subject of Wednesday's image — is much bigger, but
also much further away, at the centre of the nearby galaxy M87.
On Wednesday the EHT team called a press conference. Seven press conferences, to be exact, on four continents and in five languages, all starting at
11:00pm AEST.
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In the News ~ First Black Hole Image cont. ~
Nobody outside the project knew exactly what they would be announcing, but they had declared it was "a ground-breaking result". The finding was also announced
today in a series of six papers published in a special issue of The Astrophysical Journal Letters. While the project aimed to observe two supermassive black holes,
only one image was released today.

What's inside a black hole? Black holes aren't the cosmic vacuum cleaners they are sometimes made out
to be, but they are extremely fun to study. (follow the link for more)
A telescope the size of a planet
The EHT initiative kicked off seven years ago with the aim of directly observing the immediate environment of
a black hole.
One of the telescopes in the network is the James Clerk Maxwell Telescope on top of Mauna Kea peak in
Hawaii, where Australian Jessica Dempsey is deputy director.
"We've made a dish the size of the planet," she told ABC's Catalyst earlier this year.
By combining results from nine separate dishes, scattered from Antarctica to Europe, Dr Dempsey and her colleagues can create a virtual telescope 9,000
kilometres in diameter, making it the world's biggest camera. "To give you an idea of how small a thing you can see, if you're sitting in a pub in Perth, you would be
able to see a guy sitting in the pub in Sydney, not only would you be able to see him, you'd be able to see his eye colour, and you'd be able to see the brand of
beer he was drinking," she said.

Getting this global telescope network in sync has been an exercise in precision. The operators had to know the timing of the signals at every one of these
telescopes to a billionth of a second to make sure they were all looking at the same thing at the same time. These locations included volcanoes in Hawaii and
Mexico, mountains in Arizona and the Spanish Sierra Nevada, the Chilean Atacama Desert, and Antarctica.
"We are stacking impossible task on top of impossible task and this shouldn't work," Dr Dempsey said. But as tonight's announcement made clear — it did work.

"It's the first time that we've had the resolution to look close enough to try to capture a picture of an actual black hole," said Professor Tamara Davis, an
astrophysicist from the University of Queensland.
What does it all mean? That goes to the heart of the excitement of this announcement, for physicists at least. The conditions near the event horizon of a
supermassive black hole are so extreme that they put unprecedented pressure on Einstein's theory of general relativity.
Professor Davis said she was "dumbstruck" when she saw the image. "It's crazy. I didn't expect that it would be
quite that good. It looks beautiful — and just exactly like the simulation says it should. The unevenness of the
object in the image is another clue Einstein was spot on,” Professor Davis said. "You can see that one side of
that ring is brighter than the other, and that's the side that's coming towards us as the whole thing spins," she
said. "That was also predicted by relativity — that if it was spinning, and most things do tend to spin, then it
would have one side that was brighter than the other."

Black holes don't suck Science fiction paints black holes as all-consuming monsters but,
for astronomers, there's no cooler place to try and see. Listen as Cosmic Vertigo disappears
beyond the event horizon.
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Dark Matters ~ Between the Lines
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First close look at asteroids Ryugu and Bennu sends planetary scientists into a spin
ABC Science By science reporter Belinda Smith

If you think Ryugu and Bennu appear pretty similar at first glance, you're not entirely
wrong.
Key points:
•
Preliminary data from two separate asteroid missions, Hayabusa2 and OSIRISREx, have been analysed
•
Asteroids Ryugu and Bennu are similar in many ways but have different water
content, spin and surface age
•
Hayabusa2 and OSIRIS-REx aim to return samples of the asteroids to Earth for
detailed analysis
These blobs of rubble are a bit like solar system siblings, but each has qualities and
quirks that set it apart from the other, according to the first slew of data from the little
space rocks. The Japanese Space Exploration Agency's Hayabusa2 spacecraft
arrived at 162173 Ryugu in June last year. Just over five months later, NASA's
OSIRIS-REx mission reached asteroid 101955 Bennu. Since then the spacecraft have
been getting up close and personal with the asteroids, getting the lay of each rock's
landscape, shape, age, composition and how fast it spins.
Asteroids may seem like pieces of rocky rubbish, but they contain ancient material
that can tell us how the solar system formed. Ryugu and Bennu are called near-Earth
asteroids and inhabit an orbit between Earth and Mars.
Supplied by Jaxa, University of Tokyo
They are also the most common type of asteroid: carbonaceous chondrites.
Same, same but different - Both asteroids are shaped like spinning tops, but at around 500 metres wide, Bennu is only half the diameter of Ryugu.
What's with the spinning top shape?
The rubble that makes up the inside of Ryugu and Bennu was created when larger "parent" asteroids, probably around 100 kilometres wide, slammed into each
other. Over time, the debris coalesced and became new asteroids. Instead of being spherical, Ryugu and Bennu both have a distinct "spinning top" shape. It's
typical of an object that, at some point in its life, rotated quickly. Earth, for instance, bulges out at the equator a little.
When an object is a pile of rubble loosely held together — as is the case with Ryugu and Bennu — rapid rotation produces a pronounced equatorial bulge
There's a substantial age difference between the two asteroids. By counting and mapping the craters that pockmarked its surface, the OSIRIS-REx crew
calculated parts of Bennu are between 100 million and a billion years old. This is in stark contrast to Ryugu, which seems to be much younger: only around 100
million years old. Taking a closer look at Bennu's craters, in particular, could give us some idea of how much stuff was flying around the solar system a billion years
ago. Bennu has also turned out to be rockier than expected. From telescope observations on Earth, planetary scientists predicted Bennu to have a relatively
smooth complexion, according to Gretchen Benedix, a planetary scientist at Curtin University who is not involved in either mission.
"But what they've discovered is that it's actually in flux. "It's really a big mess of boulders and fine-grained materials and rocks." But the most striking difference
between the two asteroids for Professor Benedix, is their spin. While Ryugu once rotated twice as fast as it does today, Bennu's ramping up and spinning faster.
What's giving Bennu this kick? It's due to, the OSIRIS-REx team suspects, both Bennu losing heat and radiation from the sun bouncing off its surface (called the
Yarkovsky–O'Keefe–Radzievskii–Paddack, or YORP, effect). And this accelerating revolution rate might explain why Bennu's surface is strewn with more debris
than anticipated.
For more, go to: Spot the difference: that's Bennu on the left and Ryugu on the right.
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Images have been shared on the SAS Facebook Group page and can be accessed there, if you have a Facebook account. To date, there are over 600 people enjoying the page.
You’ll find upcoming events, items of interest and plenty of helpful advice from our members. Join the page: share your ideas and wonderful astrophotography. If you have
astronomy/photography gear to sell, feel free to place your ad on the page.
APOD: Arp 194: Merging Galaxy Group (2019 Mar 25)
Image Credit: NASA, ESA, Hubble; Processing & License: Judy Schmidt
https://apod.nasa.gov/apod/ap190325.html
Explanation: Why are stars
forming in the bridge between
these colliding galaxies? Usually
when galaxies crash, star
formation is confined to galaxy
disks or tidal tails. In Arp 194,
though, there are bright knots of
young stars right in a connecting
bridge. Analyses of images and
data including the featured image
of Arp 194 from Hubble, as well
as computer simulations of the
interaction, indicate that the
bottom galaxy passed right
through the top galaxy within the
past 100 million years. The result
has left a stream of gas that is
now falling toward the bottom
galaxy. Astronomers hypothesize
that stars form in this bridge
because of the recent fading of
turbulence after the rapid
collision. In about a billion years,
the galaxies -- including a smaller
galaxy superposed on the upper
galaxy (see it?) -- will all merge
into one larger galaxy.
https://www.nasa.gov/

The Far Side
Israeli Lunar Lander Snaps Amazing Photos of the Far
Side of the Moon.
(Image: © SpaceIL/Eliran Avital)

A view of the far side of the moon, with Earth in the
background, captured by the Beresheet lander during
its lunar orbital insertion on April 4, 2019.

▲

Out and About - Mark Podesta
Mark Podesta - Siding Spring
Although I live on the Gold Coast, I am currently completing my Postgraduate Degree in Psychology
through Charles Sturt University in Bathurst by distance. As I had to attend a residential school recently,
and chose to drive down, I couldn’t help but make a slight detour via Coonabarabran, Australia’s
“astronomy capital”, to visit the observatory at Siding Springs.
Situated 1165m above sea level, atop the scenic hills of the Warrumbungles in Australia’s first
International Dark Sky Park, the observatory was opened in 1964, is owned by ANU, and is home to
Australia’s premier optical and infrared research telescopes, including the 3.9m Anglo Australian
Telescope. Visitors are able to view the telescope at close range under the big white dome, wander
through the site, as well as look out over the Warrumbungles from this scenic vantage point.
As an educational tool (and perhaps a tourist trap), the observatory’s dome takes on the role of the Sun in
a scaled model of our Solar System (1:38 million), with the planets marked by models situated in locations
surrounding Coonabarabran, from Moree, to
Tamworth, to Dubbo - which really emphasises the
enormity of the distances to our closest celestial
neighbours!
Mark Podesta.
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During the weekend of the World Science Festival, Fraser and I visited the ‘NASA- A human Adventure’ exabit. The
Queensland Museum is running this extensive and well-presented exhibition until October 9 and it is huge! There are many
genuine flown artefacts and replicas from the USA and Soviet Union,
some impressive scale models and so much more. A highlight was
climbing up to look inside the Crew compartment of the space shuttle
orbiter. I have included a small handful of some of photos I took. I
must say that anyone with an interest in rocket science or space flight
history does not want to miss this!

Cameras

Crew Cabin

Hatch

▲

Space suit, boots and
gloves
Human Fuel

Space fuel
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Here’s something to test your astronomy knowledge or, at least, test your research skills. These TEN
questions will be posed to the attending members and guests at the next SAS meeting.
1st Rule: first correct answer wins. 2nd Rule: have fun. The prizes: mini treats - Mars Bars and Milky Way Bars.

April QUIZ
1

True or false? An asteroid is a small body moving round the Sun
between the orbits of Jupiter and Saturn.

2

Where is Australia’s and only designated ‘Dark Sky Park’?

March QUIZ - answers
Name an instrument used for measuring the altitude of celestial
bodies dating back to the third century BC? Astrolabe
What is the apparent magnitude of the Sun? 26.8
In which constellation is the variable star ‘Mira’?

Cetus

3

‘Zubenelgenubi’ is A) an African Observatory, B) an old name for Jupiter
or C) Alpha Librae ?

4

Who were the last men to walk on the Moon? (Clue – Apollo 17 in 1972)

What is the name of the 1400km diameter impact basin of Mercury?
Caloris Basin

5

True or False? Earth is 127 times larger than the Moon.

In which constellation lies the South Galactic Pole? Sculptor

6

Which galaxy is predicted to collide with the Milky Way Galaxy in the faroff future?

Where is Australia’s SKA radio telescope? Murchison WA

7

Where would you find the planet, Vulcan?

8

True or false? The Crab Nebula is a large external galaxy 10 million light
years away.

9

Name three types of solar eclipses .

10 Where would you find an event horizon?

In what year did Jansky detect radio waves from outer space,
founding radio astronomy? 1931

What’s significant about Centaurus A? Supernova 2016adj
SpaceX Crew Dragon was the first commercially built and operated spacecraft
and rocket to be launched by the USA. True or false? True
Eta Carinae reached a magnitude of 0.2 in 1844 and had been brightening for 10
years prior. What was the name of this period? The Great Eruption

Members’ Gallery
Tony Kim ~ Leyburn
Moderate success at Leyburn. Had more fun chatting with people than
taking pictures! Around 4am, it got down to about 3-4C. VERY nippy.
Thankfully I had a thick sleeping bag and my dog had about 2 layers of
wool blankets + a snazzy coat.

Many things went wrong with the picture but pretty happy with how it
came out. Just imagine how the images will look once the spacing's right,
and the focus is spot on and I actually collimate the damned thing before
imaging!
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Members’ Gallery cont.
Mark Boothman ~
31 March
Sunday Night the sky was amazing, so before I had to rush off to
Brisbane, I took a few photos. All 50 stacks at 30 second exposures
with Optolong light filter.
NGC5236 (Messier 83, Southern Pinwheel Galaxy
NGC4945—edge-on galaxy lying between Alpha and Beta Centauri
in this image.
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Mike Geisel

Part of the Markarian's chain section of the Virgo supercluster of galaxies especially M84 and M86
(x 3min L only. The Torch Bearer Nebulae NGC 3576 and 3603 in Carina H alpha Red, H b Green
O111 Blue 10 subs 3 minutes each. Sky Watcher Esprit APO 150 EQ8 mount ZWO ASI 1600mmc pro. Nebulosity 4 and Lightroom cc.
I love a lot of the advantages that narrow band imaging gives but I have been unhappy with the
resultant false colour balance. I thought this was because the Sulphur 11 image was always much
less strong than the Ha and O 111. So I bought a Hydrogen beta filter and did Eta Carina last
night while the light pollution was bad from the sports field lights. I mapped each filter to where it's
emission line is in the spectrum - Hydrogen alpha to red, , Hydrogen Beta to Blue and Oxygen 111
to green and I am very happy with this colour balance. The Hbeta image while not as bright as the
other two was pretty close, much better than the S11 and the result is much better balanced, I
think. When the lights went off the sky was very good, so I switched to LRGB for Centaurus A.
This is much easier now I have bought a ZWO electronic filter wheel from Bin Tel that holds all 8
of my deep sky filters, so no changing around. All Sky Watcher Esprit APO 150, EQ8 mount, ZWO
ASI 1600mm-c pro, post in Nebulosity 4 and Lightroom CC. All subs 3 minutes---Eta Carina
10/10/10. Cent A 10/5/5/5.
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Jenny Robinson ~ Leyburn endeavours
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Chris Wheeler - Leyburn report
This month New moon was on a Friday and I arrived at Leyburn a couple of
days earlier on Wednesday. Scott was already there and well set up with his
large tent and 150mm Esprit on an EQ8 Mount. He told me that he was
expecting his partner to join him at the end of the week and that the previous
night had been excellent.
Having left a cloudy sky and persistent showers in Brisbane it was pleasing to
see large patches of blue and small puffy cloud when I arrived, albeit
accompanied by quite a boisterous wind. The observing field grass was starting
to turn emerald green although still very short.
As usual, I had prepared a nice list of objects to image prior to leaving Brisbane
which I hoped would be suitable for my ED 127mm Meade refractor mounted on
top of my 12”LX200. However, I realized that I had left my main guide scope at
home for reasons I could not later explain. I think I had decided it would be
unnecessary because I would be using my LX200 as my guide scope. This
proved to be a mistake! It did not work well enough. Luckily, I did bring a ZWO
mini guide scope along and this proved to be the answer. Coupled with my ZWO
290 MC planetary camera used as a guide camera, the two looked after me for
the rest of my stay.
The only problem remaining was that wind. Wind-struck and tired, I gave up at
10.30 pm and went to bed.
The next day’s weather improved and we had sharp, clear skies as soon as it
got dark. The wind continued to be a nuisance from time to time, but died to
nothing after 10.30 pm. There was no dew and I kept going until 2.30am in
perfect skies.
I had a go at some nebula including NGC 2467 (attached), the Cone Nebula
and Thor’s Helmet. Each final image was the result of 12x5minute subs stacked
with darks and bias frames and processed in Star Tools.

The next day was Friday-New Moon Day- and people started to arrive. First up
were Peter Marples and Greg Bock and then Scott’s partner. Once again the
sky was good after dark, but dew started to fall in the early hours---the wind had
gone.
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This night was spiral galaxy night. M83 , the Leo Triplet and the Sombrero
Galaxy scored hits. Final images are attached and again are the result of
12x5 minute stacked and processed images. Next time I use the refractor
I shall be doubling the exposure time to 2 hours with the expectation of
getting a higher SNR and better all round results.
Well next day, Saturday, we had a population explosion. First came Mike
Horne his son Nathan and Nathans girlfriend Jacinta. Then came Jenny
Robinson, Brendan Junge, Tony Kim and Brian Holbrook. Lastly and quite
late came Noeleen Lowndes and husband Graham with their trusty
caravan and bicycles!
There was a huge amount of activity going on around the field and I
managed to have a word with everybody. There should be more of it!
Sadly, although the sky was reasonably good, high thin cloud kept
passing through and it was not at its best. I bagged a couple more
galaxies but have not yet had the time to process them at the time of this
article. I have spent the day getting the caravan ready for a week up at
Kenilworth attending the Sunshine Coast Ukulele Festival. Different types
of stars—but just as much fun.
Chris Wheeler

Where do all the elements come from?

https://bigthink.com/surprising-science/

(This item submitted by Patrick Pearl)

It's often said that every element was made in a star, but there's more to it than that.
Matt Davis

09 April, 2019

Where does the aluminium foil in your kitchen come from? It's mined from the earth, of course, but before how did it
get there?
All of the elements in the universe have very disparate sources and were produced under very different conditions.
The Big Bang, for instance, made hydrogen, helium, and lithium; where did the other elements come from?
Scientists know enough to say with some certainty what percentage of a given element came from, say, colliding
neutron stars, supernovae from massive stars, or cosmic rays.
All of the stuff around you — your desk, computer, lukewarm coffee, your body — all of it has undergone a very long journey to get to where it is now. The different elements
seem so fundamental we often fail to wonder where they came from; they just seem like they've always been there. In fact, the elements of the universe all come from very
diverse sources, each with different conditions predisposing the production of, say, osmium over sodium. The figure below shows all of the different sources of the different
elements. Here's what each category means.
Big Bang fusion - Just a few seconds after the Big Bang, everything was too hot to be anything. So hot, in fact, that the four fundamental forces of the universe were sort of
"melted" into one force, and most elementary particles could not exist.
As the universe continued to cool, however, new reactions could occur. Quarks and gluons could exist and combine to form protons and neutrons. Between the tenth second and
twentieth minute after the Big Bang, the three lightest elements on the periodic table were produced: hydrogen, helium, and a very small amount of lithium. Hydrogen is quite
simple — it only needs a proton and an electron to exist. But once it picks up another neutron or two, it can fuse with itself or spare protons to become helium, releasing energy in
the process.
The trouble is, the universe was expanding and cooling very rapidly by this point — there just wasn't enough energy to go around to support the additional fusion reactions that
will create the heavier elements. Occasionally, a few rare reactions between isotopes of hydrogen and helium could produce lithium, but the first stars would need to form before
more fusion could occur. At this point, all of the matter in the universe consisted of about 75 percent hydrogen and 24 percent helium, with the leftover being lithium.
Exploding massive stars - About 500 million years after the Big Bang, the hydrogen and helium that had been dispersed throughout the universe began to coalesce into clouds of
those elements, which became more and more dense, turning into stars. Stars spend about 90 percent of their lives fusing hydrogen atoms together, which ultimately produces
helium. As the star burns off its hydrogen reserves, it begins to collapse inward, becoming dense and hot enough to burn helium, causing it to expand again. Burning helium
produces carbon, which burns to produce oxygen, and so on. Massive stars are made of onion-like layers, with the outer layer burning lighter elements, converting them into
heavier elements that are burned in the inner layers. This goes on until we reach iron. The energy that binds the particles of an iron atom together is too high to produce energy
via fusion. Massive stars that reach this point have no means of generating energy to prop themselves up, so they collapse in on themselves. As the mass of the star collapses
into a central point, it bounces back into a supernova. Here's where most of the magic happens. The energy from the supernova is enough to force the synthesis of most
elements heavier than iron rapidly.
Dying low-mass stars - Low-mass stars don't have enough energy to directly produce heavier elements up to iron like massive stars do, and they don't explode in supernovae
to produce elements heavier than iron. In contrast with the few seconds of elemental creation seen in supernova, dying low-mass stars produce new elements over thousands of
years. Here's how it works: Neutrons in the star bump into lighter elements, creating isotopes of those elements. This continues until the isotope becomes unstable, and the
neutron that's responsible for creating the unstable isotope decay into an electron, an antineutrino, and a proton. The electron and antineutrino shoot off, while the proton stays
with the molecule, transforming it into a new element. This process continues, going up the line until lead is created. Actually, a tiny amount of bismuth is produced here as well,
but due to the nature of the density and speed of free neutrons in these kinds of stars, the process stops here.
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Where do all the elements come from?

Cont:

▲

Cosmic ray fission - Because space is such a busy place, stars and other high-energy objects are constantly producing cosmic rays, streams of highly charged particles
that mainly consist of protons. When these strike objects in space, like moons, our own atmosphere, or other cosmic rays, the collision breaks off protons and neutrons from
the matter struck by the ray. As a result, many of the universe's lighter elements, namely, beryllium, lithium, and boron, are produced in this way.

Merging neutron stars - After a massive star explodes in a supernova, the leftover car is known as a neutron star, so
named because their gravity essentially melts the protons and electrons of their material into neutrons.
When two such stars orbit each other, over time, they begin to come closer and closer, speeding up as they do so. When
they collide, they produce one of the most energetic events in the universe. When these mergers occur, they produce a
staggering number of atoms too heavy to be forged in normal stars. NASA Astronomer Michelle Thaller explains how this
works and how most of the gold on Earth (even the gold inside your brains), are produced by such collisions:
.After a massive star explodes in a supernova, the leftover car is known as a neutron star, so named because their gravity
essentially melts the protons and electrons of their material into neutrons.
When two such stars orbit each other, over time, they begin to come closer and closer, speeding up as they do so. When
they collide, they produce one of the most energetic events in the universe. When these mergers occur, they produce a
staggering number of atoms too heavy to be forged in normal stars. NASA Astronomer Michelle Thaller explains how this
works and how most of the gold on Earth (even the gold inside your brains), are produced by such collisions:

NASA Goddard Space Flight Centre/CI Lab
The remains of a neutron star merger.

Exploding white dwarf stars - Similar to neutron stars, white dwarfs are the leftovers of a dead star. The difference is that white dwarfs aren't the remains of a supernova;
rather, they are made of the leftover remnants of fusion that occurred in stars with smaller masses and are typically composed of carbon and oxygen.
White dwarfs don't have fusion reactions occurring to support their size against gravity. Rather, they rely on something called the electron degeneracy pressure. Electrons
can't occupy the same state, so they push back against gravity to resist being compressed. If the star had more mass and therefore felt gravity more strongly, the electrons
and protons would be compressed into neutrons, forming a neutron star. Neutron stars are supported by neutron degeneracy pressure, but if that's beaten down by gravity,
then you get a black hole.
So, if a white dwarf receives additional mass somehow (usually by siphoning it off of another nearby celestial body), it can run the risk of turning into a neutron star.
However, once it approaches the point where its electrons can no longer support the star, it becomes dense and hot enough to kickstart fusion again by burning oxygen. A
normal star would, as its fusion processes heat the star up, expand and cool down. But electron degeneracy pressure doesn't increase as temperature does, so the star
can't expand. Without this regulation, more and more fusion reactions occur in the star, causing greater and greater temperatures, causing more and more fusion. At some
point, it's too much; the star explodes in a type Ia supernova. During these few seconds, many of the remaining elements on the periodic table are fused together.
Human synthesis - The remaining elements all have unstable isotopes, meaning that any instances of these elements produced by natural processes would have decayed
overtime. As a result, the only way to find these elements is through artificial synthesis.
It's been commonly said that all elements come from stars, but this is an oversimplification. Some have to be made artificially, some were produced in the Big Bang, and
others were made by very different kinds of stars under very different conditions. So, the next time you drink from a soda can, you can safely say that the 1 percent of
manganese it contains probably came from an exploding white dwarf. Or, you can point to your silver necklace; it probably came from the merger of neutron stars.
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When Fantasy transcends into the Real World
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These images were shared on Facebook and I thought they were too good not to include. Who wouldn't want their observatory transformed into R2D2
or TARDIS?
(Julie Lancaster—Editor)

Duncan Kitchin is an amateur astronomer in Oregon. Like many of us, he
has a telescope that’s kind of a pain lugging outside (my old ‘scope was the
same size and shape as a water heater, leading to much hilarity as it sat in
the living room). Duncan got tired of dragging it out when it was clear, then
hauling back inside when the observing was done.
What’s a guy to do?
Well, if you’re an astronomer and a Doctor Who fan, the solution is obvious:
pour a concrete pad, install the permanent mount for the ‘scope, and then
make yourself a protective shell around the whole thing… shaped like the
TARDIS! Phil Plait

A diehard Star Wars fan in Germany actually transformed his
observatory into R2-D2
Professor Hubert Zitt holds lectures about Star Wars and other
science fiction, with his students even helping to transform the
building. ABC Canberra
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Monthly Meetings & Observing Nights held at
South Coast Restoration Society, Heritage Park, Pimpama
193 Rifle Range Road, Pimpama QLD 4209 (Exit 49 off the M1 at
Pimpama)
For further information contact:
PRESIDENT - Brendan Junge 0414750083
brendan@inmotionfitness.com.au

MEETINGS:
Committee— 5:30pm
General— 7:30pm

Leyburn New
moon

Other - *Please Note: Extra observing nights & solar days will be
added during the year. Details will be provided in the EH
newsletter.

January

Saturday 19th

4th to 6th

February

Saturday 23rd

1st to 3rd

March

Saturday 23rd

8th to 10th

April

Saturday 13th

5th to 7th

May

Saturday 18th

3rd to 5th

June

Saturday 15th

31st to 2nd

July

Saturday 20th

7th to 9th

August

Saturday 17th

2nd to 4th

September

Saturday 21st AGM

27th to 29th

2 new moon weekends in Sept.

October

Saturday 12th

25th to 27th

InOMN 2019 (Moon Night) Saturday, 5th October

November

Saturday 16th

29th to 1st

December

Saturday (date to be confirmed)

27th to 29th

Easter Holidays 19th to 22nd

New moon weekend is end of May & beginning of June

Christmas Party
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Postal address:
Southern Astronomical Society Inc , PO BOX 867, Beenleigh Qld 4207

PRESIDENT - Brendan Junge
brendan@inmotionfitness.com.au
MEMBERSHIP OFFICER – Joe Zerafa Ph
0421886376 joezsas@gmail.com

Meeting venue: Restoration Society, 193 Rifle Range Road Pimpama
Times: Committee Meeting 5: 30 pm — General Meeting 7.30pm

THE FINE PRINT - Event Horizon is sent by blind carbon copy email so
others cannot see your email address – if you do not want Event Horizon
emailed please inform the sender.
The Society’s Web Site and Event Horizon may contain images of or may
identify members/friends attending Society & non-Society events
(Meetings, Astro quiz, Combined Societies Meetings, Field Nights and
Leyburn Astro camps, Astrofest etc); if you would prefer this not to
happen, please advise the Society in writing.
If members require a copy of the Society’s Constitution, please contact
the Membership Officer by mail or at a future meeting.
Images presented in Event Horizon and on the SAS Web Site are
presented in good faith as the original work of the person submitting them.
The SAS and its members accept no responsibility or liability whatsoever
if the person submitting them has used another person’s property without
their permission or consent. Articles submitted by contributors are the
copyright of the contributor (unless otherwise specified) and comprise
their own technical and/or other information and are not necessarily the
opinion of SAS or its members.
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LEYBURN - DARK SKY SITE

Next New Moon Weekend: Friday to Sunday, 3rd to 5th May.

LEYBURN is 2.5 hrs drive inland from Brisbane & Gold Coast
This is a privately owned property - our hosts are Debbi & Mark Bolton who live permanently on site. The Dark Sky site is for SAS members
only.
*By entering the site you agree you do so at your own risk.

PROTOCOL:
•

ACCESS: The property can only be accessed on new moon weekends unless otherwise pre-arranged.

•

TO BOOK IN, ring Debbi on 0428 248526 and for more information about directions and any inquires that you have about going out to the
property .

•

DAY & NIGHT ARRIVAL LOCK ALL GATES: dip lights at the gate to main observing field - you will be greeted & guided to a park

•

CHECK IN with Mark & Debbi and introduce yourself & pay your entry fees when you arrive. (This is for your safety and the owners)

•

COST : $10 contribution per adult per night or $15 for the new Moon weekend to help with the cost of maintaining the observing field.
(Please pay Debbi on arrival or place in honour tin, which will be near the toilet)

OTHER INFORMATION
•
•

ACCOMMODATION: BYO tent, caravan OR CABINS in town cost $85 per room - book on 07 46950155
WEATHER : very extreme compared to Brissy, VERY hot/cold - come prepared

•

KITCHEN VAN onsite with cooking gas, pots, pans, plates, utensils

•

POWER: BYO Batteries – bring your own power!!

•

DRINKING WATER: BYO

•

LOO : YES flushing onsite - with loo paper

•
•
•

SHOP: 5km away - well stocked general store has hot showers ($2) with great burgers, ice etc & local hotel with great value meals. Shop open 7am
- 7pm Mon - Fri, 8am - 5pm Sunday.
MOBILE PHONE: NEXT G works well (& internet) others barely
CAUTIONS: heat / cold, flies / mozzies & the occasional snake. *So please take care in and around the toilet and under caravans, cars, and wear
stout footwear! Also, winters are very cold (down to -6), so bring lots of warm clothes & bedding for an enjoyable weekend.

▲

Astronomy Gear
Astro Anarchy carries a vast range of accessories, an expanded range of tubes and
mounts and binoculars by the dozen and offers mail order if you wish. Now at Shop
240, Level 2, Myer Centre, Brisbane. Phone Mike or Pete 0412 085 224.
Dark Sky Star Parties are conducted at Wyaralong Dam west of Beaudesert once a
month and information can be found on Facebook (Astro Anarchy) or on their
website.
Sirius Optics has had a great tradition of supporting the requirements of the
astronomy community. Discounts for SAS members are available on some items.
Located at 1/26 Darnick St, Underwood QLD 4119 Ph 3423 2355
Bintel for all your astronomical gadgets. Telephone: (02) 9518 7255, Fax: (02) 9518
5711.
Email: info@bintel.com.au (use coupon code SAS30 for 10% off ) Street address:
84 Wentworth Park Road Glebe NSW 2037

Annual Astronomy/Science Festivals
Queensland Astrofest held at Lions Camp Duckadang near Linville is an annual
event held over a period of approximately 10 days, usually in late July or early
August. Check the link for details.
Starfest Siding Spring: StarFest is the weekend (October long weekend each year)
extravaganza of events hosted by Siding Spring Observatory during Festival of the
Stars and includes the popular Bok Lecture, the exciting Science in the Pub and the
full array of Open Day activities that occur on top of Siding Spring Observatory.
World Science Festival Brisbane is being held in Brisbane 6 years during March.
For those interested in other fields of science as well as astronomy, videos of some
of the past lectures are now available on line. http://www.worldsciencefestival.com/

Astrophotography

AstroToaster AstroToaster is a freeware application for obtaining semi-live views of
astronomical images using a DSLR, CCD (or any camera that can produce static
astronomical images)

Astronomical Observatories
Sir Thomas Brisbane Planetarium: located in the Brisbane Botanic Gardens, Mt
Coot-tha. It features entertaining and informative programs for children and adults.
One of the venue's highlights is the optical star projector used to recreate a stunning
realistic night sky on the 12.5 metre diameter projection dome. Sir Thomas Brisbane
Planetarium

Kingaroy Observatory opened for business on 29 June 2015 at the Kingaroy
Airport. Contact Jim Barclay on 4164 5595 or 0427 961391.
Mount Stromlo Observatory (MSO) is the headquarters of the Research School of
Astronomy and Astrophysics, located approximately 18km southwest of the centre of
Canberra, in the ACT. Since much of the site was damaged in the 2003 Canberra
bushfires, reconstruction of MSO has included the development of the Advanced
Instrumentation Technology Centre and rebuilding the heritage Commonwealth Solar
Observatory building. Tours and observing nights are available via the website.
Siding Spring Observatory located atop Mt Woorut (~1160m) 27km west of
Coonabarabran on the eastern edge of the Warrumbungle National Park is
Australia's premier optical and infrared astronomical observatory. Check the website
for tours.
Sydney Observatory Sky Maps and much more
Parkes Radio Telescope - Parkes radio telescope is an icon of Australian science,
and one part of the Australia Telescope National Facility. Follow the link for more
details:
Twinstar Quest house & Observatory at Ballendeen near Stanthorpe offers a wide
range of activities including stargazing, bush walks, national parks and wineries as
well as star gazing with the owner or on your own.
28146 New England Highway, Ballandean, Queensland 4382, Australia
Email: twin-star@bigpond.com Phone: 07 4684 1135

Free/low cost science
BrisScience - presented by the University of Queensland. The talks are held once a
month on a Monday night at the Qld State Library – The Edge, at Southbank near the
Art gallery and Qld museum. Free entry, just needs people to register. There’s
usually a supper provided as well which gives the general public an opportunity to
speak to the presenters. Also, the talks are available online from the website.
The Science Nation - Join world leading researchers, gifted comedians, and
professional science communicators as they battle wits and wittiness to uncover the
top science stories. Hosted by well-known figure of stage and science, Dr Joel
Gilmore, you’ll be guaranteed a night of entertainment, competition and comedy –
and perhaps even education! Venue: The Edge, State Library of Queensland, South
Brisbane. tickets: $10 online, $15 at the door (cash only).

Special Interest

BOSS Supernova Search : Amateur collaboration of 6 friends from Australia and
New Zealand who have worked together as a group since mid 2008 to search,
discover, record, and report new supernovae in the southern sky.
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