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Breaking news...
Why is the James Webb Space Telescope in a
wobbly orbit ?
The SAS Institute has uncovered bitter rivalries between factions within the JWST team on 'just where to park
the damn thing'
One faction who grew up during the 1970's were influenced by a Tex-Mex power trio, ZZ Top, want the JWST to
be placed into a geostationery orbit over La Grange Texas (after the bands 1973 hit song La Grange) - the
LaGrangians
Another faction who grew up in the 1990's and were influenced by bands like Pearl Jam and Soundgarden (and
to an extent 'Rust Never Sleeps' era Neil Young) want the JWST to be in a geostationery orbit over Seattle
Washington - the LaGrungians.
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To complicate things further, a third faction, who are followers of 1600's mathematics Influencer, Joseph Louis
Lagrange (and BFF of Sir Issac Newton) want the JWST to be placed at a gravitationally neutral point called L2.
Since the distance between Seattle and La Grange is only 2179.3 miles a compromise solution to this bitter
dispute was reached whereby the JWST will be placed into a 'wobble orbit' centered around the L2 point with
the apogee over Seattle Washington and the perigee over La Grange Texas.
A really cool animation of this wobble orbit can be seen at https://www.youtube.com/watch?v=6cUe4oMk69E

Next Meeting:
February 26th 2022
Committee Meeting: 5pm
General Meeting: 7:30pm

By SAS Institute (2022), https://commons.wikimedia.org/w/index.php?curid=97206656

Presidential
Musings

It is time for us to enjoy the company of each other for the first time in 2022! Firstly a short musing from
myself…
As I have previously said, this year is going to be a great one for our Southern Astronomical Society.
Our committee met via Zoom in January and we made some adjustments to our schedule to ensure we
have opportunity to bring our equipment along and use it at
meetings. The schedule will work as follows…
515pm - Gates will be open for those who wish to arrive
early and setup equipment.
530pm-615pm - Committee Meeting
615pm-700pm - Dinner, member catchup and equipment
setup.
700pm - General Meeting
After General Meeting - Get our gear out for
viewing/astrophotography opportunity (weather permitting), supper and member catch-up.
As a committee we have made the commitment that 2022 will be about practical application and
learning. We want all Southern Astronomical members to to be have the knowledge and practical skills
to get the very most from their equipment. This has been a key driver for moving the meeting dates to
the last quarter weekend and starting the General Meeting 30 minutes earlier
Future exciting SAS member events are going to be announced in the future so get excited!

See you all on Saturday!
Until then…

Get your gear out and point it up...

Regards Brendan Junge

Believable
News –

And we complain about our NBN speeds – spare a thought
for satellites
Australia installs first space laser optical ground station in southern hemisphere
This telescope is the first of its kind in the
southern hemisphere and represents a
new generation of space communications
using lasers.
Dubbed the Western Australian Optical
Ground Station (WAOGS), we hope it will
be part of a global network receiving highdefinition TV from astronauts on the
moon, when NASA returns there in 2024.
So why do we need lasers in space?
It may seem hard to imagine in our age of
global streaming services, but transmitting HD video from space is incredibly hard.
While Earth has seen a revolution in telecommunications, satellites and spacecraft are stuck in the era of dial-up
internet.
In space, there's no 4G data connection. There are no fibre-optic cables drooping down from orbit.
Satellites transmit their data with radio frequency (RF) technology that has barely changed since Neil Armstrong zipped
up his space-boots.

We rely on these satellites for communications, weather observations, crop monitoring, mapping, bushfire and disaster
response, and a huge range of other applications.

I haven’t used a silly
Increasing data transmission from space is crucial if we want to benefit from this data and improvements in technology.
made-up word in
yonks
If our laser communications can fix this data bottleneck, we can free satellites to be more useful and also open up the
possibility of super-fast space-laser internet being delivered to anywhere on the planet.

Why laser communications?
Laser communications have several advantages over radio, including significantly faster data rates and greater security.
Radio waves and light are both forms of electromagnetic waves, just of different frequencies.
The higher the frequency of the electromagnetic wave, the more information that can be transmitted each second.
The push to higher frequencies to transmit more data is the difference between 4G and 5G mobile phone networks.
Australian 5G networks can transmit data dozens of times faster than the older 4G networks. With more and more
people demanding ever more from their internet connection, the 4G networks can not transmit data quickly enough
(that is, they do not have enough "bandwidth") to supply everyone's needs.
The same is true for spacecraft. With an increasing number of satellites, each generating more and more data from
ever-improving sensors and cameras, radio communications do not have enough bandwidth to transmit all of that data
back to Earth.
A satellite equipped with a laser transmitter will be able to downlink its data to Earth at rates tens of thousands of times
faster than it could with a radio transmitter, overcoming our data bottleneck problems.
Laser transmitters also have other advantages.

They are smaller and lighter than radio transmitters, which is important for spacecraft, where every extra kilogram adds
tens of thousands of dollars to the launch costs.
Lasers are more directional than radio waves — they can be more precisely pointed at the receiver on the ground.
This means multiple spacecraft transmitting on the same frequency won't interfere with each other, as radio does.
And that data is much harder for an eavesdropper to intercept.

But the atmosphere is in the way
However, to make laser communications work, we have to overcome a major challenge: atmospheric turbulence.
Slight differences in temperature, pressure
and composition modify the refractive index
of the air and deviate the path of the beam.
This is why you see shimmering above a hot
road, and why stars twinkle.
The atmospheric turbulence can degrade the
quality of the laser beam link and in turn limit
the rate at which data can be sent.

One solution to this is "adaptive optics", which was previously developed for studying galaxies in the deep universe.
Large astronomical telescopes detect the distortion caused by the atmosphere and deliberately deform their mirrors in
the opposite way.
By counteracting the distortion, the telescopes capture a clearer, sharper image.

The same techniques can help laser receivers capture a good quality link through atmospheric turbulence.

Super-fast space internet
If the problems caused by atmospheric turbulence can be overcome, this will open the way to super-fast space-based
internet on Earth.
Light travels about 50 per cent faster in the vacuum of space than it can through a fibre optic cable, so data going via
satellites can get to the other side of the globe a fraction of a second faster than through the undersea cables that
currently underpin international communications.
This means satellite links have lower "latency".
Low latency is important for financial markets, where a few milliseconds can make millions of dollars difference to the
value of stocks.
This is the economic driver behind Elon Musk's Starlink network, which will eventually comprise tens of thousands of
communications satellites.
In the next few years we can expect to see an explosion of companies launching large numbers of communications
satellites, all vying to shave milliseconds off the time it takes to get high-value data between continents.

An Australia-NZ optical ground station network
The telescope erected on our physics building is the first in a planned network of optical ground stations across
Australia and New Zealand.
To find out more, I spoke with Kate Ferguson, a member of the Australian National University's Institute for Space and
one of the people helping develop the Australasian Optical Ground Station Network (AOGSN).
Dr Ferguson says the network will eventually be made up of four ground stations in Western Australia, South Australia,
ACT and New Zealand.

The stations will work together to "hand over" a satellite from one station to the next as it passes over Australia, coming
into view of one ground station as it passes out of view of another.
By spreading the stations out, she says, there's a lesser chance their operation will be interrupted by weather.
The AOGSN is currently under construction, but it will be a few years before the network reaches its full capacity, as
technologies are developed and tested.
It's envisioned the AOGSN will be the backbone infrastructure for space-based internet communications in Australia and
New Zealand.
This could be of particular benefit to those in rural areas of Australia who don't have access to fibre-optic broadband
speeds.
"By providing higher bandwidths to rural, regional and remote areas and increasing the resilience of communication infrastructure,
[the network] will be particularly valuable for disaster and emergency response," Dr Ferguson said.
Whoever builds the necessary infrastructure first stands to make a lot of money.
Bob Gough, head of business development with the satellite communication company Goonhilly Earth Station, which
has supported the installation of the WAOGS, explained the value of the global space economy was expected to triple
over the next 10 years.
Australia's share of the global space economy market grew by 30 per cent from 2019 to 2020, and it is hoped that
establishing capability in laser communications will see that trend continue.
"It is our vision that Australasia becomes the southern hemisphere hub for all advanced communications from the
ground to low Earth orbit, the Moon and beyond," Dr Ferguson said.

Streaming HDTV from the moon
NASA's Artemis missions aim to return astronauts to the Moon in 2024, before establishing a permanent lunar colony as
a stepping stone to crewed missions to Mars.
NASA expects the Artemis missions will need to transmit over 3,000 times more data back to Earth than the Apollo
missions of the last century.
This data includes critical spacecraft telemetry, scientific data, and video of the astronauts.
NASA has already tested laser communication from spacecraft in lunar orbit in preparation for human missions.
If the WA Optical Ground Station is part of the lunar mission, it'll be continuing a grand Australian tradition.
When Armstrong and Buzz Aldrin first stepped onto the Moon during the Apollo 11 mission in 1969, the TV images
were received by a tracking station at Honeysuckle Creek in the ACT, and the CSIRO's Parkes radio telescope (also
known as Murriyang or 'The Dish') in NSW.
Sascha Schediwy, head of the research group responsible for designing and building the WA Optical Ground
Station, believes lasers will play a crucial role in the next human missions to the Moon.
"It's likely to be how we'll see high-definition footage of the first woman to walk on the Moon," Dr Schediwy said.
Dr David Gozzard is an experimental physicist in the International Centre for Radio Astronomy Research
(ICRAR).

Credit: ABC Australia Science
https://www.abc.net.au/news/science/2021-09-12/australias-first-space-laser-communications-installedwa/100406742?utm_campaign=abc_news_web&utm_content=link&utm_medium=content_shared&utm_source=abc_news_web

Aligning the Photons Incoming: Webb Team Begins Aligning the Telescope
JWST mirror This week, the three-month process of aligning the telescope began – and over the last day, Webb team members saw the first
photons of starlight that traveled through the entire telescope and were detected by the Near Infrared Camera (NIRCam)
segments
instrument. This milestone marks the first of many steps to capture images that are at first unfocused and use them to slowly
fine-tune the telescope. This is the very beginning of the process, but so far the initial results match expectations and
simulations.

A team of engineers and scientists from Ball Aerospace, Space Telescope Science Institute, and NASA’s Goddard Space Flight
Center will now use data taken with NIRCam to progressively align the telescope. The team developed and demonstrated the
algorithms using a 1/6th scale model telescope testbed. They have simulated and rehearsed the process many times and are
now ready to do this with Webb. The process will take place in seven phases over the next three months, culminating in a fully
aligned telescope ready for instrument commissioning. The images taken by Webb during this period will not be “pretty” images
like the new views of the universe Webb will unveil later this summer. They strictly serve the purpose of preparing the telescope
for science.
To work together as a single mirror, the telescope’s 18 primary mirror segments need to match each other to a fraction of a
wavelength of light – approximately 50 nanometers. To put this in perspective, if the Webb primary mirror were the size of the
United States, each segment would be the size of Texas, and the team would need to line the height of those Texas-sized
segments up with each other to an accuracy of about 1.5 inches.
Scott Acton and Chanda Walker of Ball Aerospace, along with Lee Feinberg of NASA Goddard, walk through the basic steps
below:
“With deployment of the mirror segments now complete, and the instruments turned on, the team has begun the numerous
steps required to prepare and calibrate the telescope to do its job. The telescope commissioning process will take much longer
than previous space telescopes because Webb’s primary mirror consists of 18 individual mirror segments that need to work
together as a single high-precision optical surface.

The steps in the commissioning process include:
1.
2.
3.
4.
5.
6.
7.

Segment Image Identification
Segment Alignment
Image Stacking
Coarse Phasing
Fine Phasing
Telescope Alignment Over Instrument Fields of View
Iterate Alignment for Final Correction

1. Segment Image Identification
First, we need to align the telescope relative to the spacecraft. The spacecraft is capable of making extremely precise pointing
moves, using “star trackers.” Think of star trackers as a GPS for spacecraft. At first, the position of the spacecraft from the star
trackers does not match the position of each of the mirror segments.
We are pointing the telescope at a bright, isolated star (HD 84406) to capture a series of images that are then stitched together
to form a picture of that part of the sky. But remember, we don’t have just one mirror looking at this star; we have 18 mirrors,
each of which is initially tilted towards a different part of the sky. As a result, we’ll actually capture 18 slightly shifted copies of
the star – each one out of focus and uniquely distorted. We refer to these initial star-copies as “segment images.” In fact,
depending on the starting positions of the mirrors, it may take multiple iterations to locate all 18 segments in one image.

Simulated example of a possible initial deployment showing 18
segment images. Credit: NASA
One by one, we will move the 18 mirror segments to determine which segment creates which segment image. After matching
the mirror segments to their respective images, we can tilt the mirrors to bring all the images near a common point for further
analysis. We call this arrangement an “image array.”

2. Segment Alignment
After we have the image array, we can perform Segment Alignment, which corrects most of the large positioning errors of the
mirror segments.
We begin by defocusing the segment images by moving the secondary mirror slightly. Mathematical analysis, called Phase
Retrieval, is applied to the defocused images to determine the precise positioning errors of the segments. Adjustments of the
segments then result in 18 well-corrected “telescopes.” However, the segments still don’t work together as a single mirror.

Before: Simulated initial array of images. Credit: NASA

After: Simulated array of 18 corrected segments. Credit: NASA

3. Image Stacking
To put all of the light in a single place, each segment image must be stacked on top of one another. In the Image Stacking step,
we move the individual segment images so that they fall precisely at the center of the field to produce one unified image. This
process prepares the telescope for Coarse Phasing.
The stacking is performed sequentially in three groups (A-segments, B-segments, and C-segments).

Credit: NASA

Simulation of image stacking. First panel: Initial image mosaic. Second panel: A-segments stacked. Third panel: A- and Bsegments stacked. Fourth panel: A-, B-, and C-segments stacked. Credit: NASA.

4. Coarse Phasing
Although Image Stacking puts all the light in one place on the detector, the segments are still acting as 18 small telescopes rather
than one big one. The segments need to be lined up with each other with an accuracy smaller than the wavelength of the light.
Conducted three times during the commissioning process, Coarse Phasing measures and corrects the vertical displacement
(piston difference) of the mirror segments. Using a technology known as Dispersed Fringe Sensing, we use NIRCam to capture
light spectra from 20 separate pairings of mirror segments. The spectrum will resemble a barber pole pattern with a slope (or
angle) determined by the piston difference of the two segments in the pairing.

In this simulation,
the “Barber pole” patterns are created by the Disperse Fringe Sensor indicating a large piston error (top) or a small piston error
(bottom). Credit: NASA

5. Fine Phasing
Fine Phasing is also conducted three times, directly after each round of Coarse Phasing, and then routinely throughout Webb’s
lifespan. These operations measure and correct the remaining alignment errors using the same defocusing method applied
during Segment Alignment. However, instead of using the secondary mirror, we use special optical elements inside the science
instrument which introduce varying amounts of defocus for each image (-8, -4, +4, and +8 waves of defocus).

A simulation of the defocused images used in Fine Phasing.
The images (top) show defocus introduced to an almost aligned telescope. The analysis (bottom) indicates the errors associated
with each telescope segment. Segments with very bright or dark colors need larger corrections. Credit: NASA

6. Telescope Alignment Over Instrument Fields of View
After Fine Phasing, the telescope will be well aligned at one place in the NIRCam field of view. Now we need to extend the
alignment to the rest of the instruments.
In this phase of the commissioning process, we make measurements at multiple locations, or field points, across each of the
science instruments, as shown below. More variation in intensity indicates larger errors at that field point. An algorithm
calculates the final corrections needed to achieve a well-aligned telescope across all science instruments.

Simulated analysis of the Field of View correction. Credit: NASA

7. Iterate Alignment for Final Correction
After applying the Field of View correction, the key thing left to address is the removal of any small, residual positioning errors in
the primary mirror segments. We measure and make corrections using the Fine Phasing process. We will do a final check of the
image quality across each of the science instruments; once this is verified, the wavefront sensing and controls process will be
complete.
As we go through the seven steps, we may find that we need to iterate earlier steps as well. The process is flexible and modular
to allow for iteration. After roughly three months of aligning the telescope, we will be ready to proceed to commissioning the
instruments.”

Credit NASA, Scott Acton, Webb lead wavefront sensing and control scientist, Ball Aerospace; Chanda Walker, Webb wavefront
sensing and control scientist, Ball Aerospace; and Lee Feinberg, Webb optical telescope element manager, NASA’s Goddard
Space Flight Center

https://blogs.nasa.gov/webb/2022/02/03/photons-incoming-webb-team-begins-aligning-thetelescope/?utm_source=TWITTER&utm_medium=NASAWebb&utm_campaign=NASASocial&linkId=150733844

Carina – everyone’s
girlfriend on a dark
night

THE VIOLENT STAR ETA CARINAE MODEL IS BASED ON
MULTIWAVELENGTH OBSERVATIONS
It was once one of the brightest stars in the heavens, easily visible to mariners navigating by the southern sky in
the mid-1840s. But the star Eta Carinae quickly faded into obscurity after its brief outburst. Now, over a century
and a half later, NASA space observatories (probing from infrared light through X-rays) have enabled astronomers
and artists to assemble a three-dimensional model of the Homunculus Nebula and accompanying clouds of dust
and gas enshrouding the petulant star. More than just an eye-catching visualization, the story of the 1843 Great
Eruption and the history of the expelled nebula is designed to enrich astronomical learning, a key goal of NASA's
Universe of Learning.

A new astronomical
visualization from
NASA's Universe of
Learning showcases the
multiwavelength
emissions (from infrared
light through X-rays)
and three-dimensional
structures surrounding
Eta Carinae, one of the
most massive and

eruptive stars in our galaxy. The video, "Eta Carinae: The Great Eruption of a Massive Star," is being released today
on hubblesite.org and universe-of-learning.org.
Eta Carinae, or Eta Car, is famous for a brilliant and unusual outburst, called the "Great Eruption," observed in the
1840s. This briefly made it one of the brightest stars in the night sky, releasing almost as much visible light as a
supernova explosion.
The star survived the outburst, and slowly faded away for the next five decades. The primary cause of this
brightness change is a small nebula of gas and dust, called the Homunculus Nebula, that was expelled during the
blast, and has blocked the light of the star.
Observations using NASA's Hubble Space Telescope and Chandra X-ray Observatory reveal the details in visible,
ultraviolet, and X-ray light. Astronomers and artists at the Space Telescope Science Institute (STScI) in Baltimore,
Maryland have developed three-dimensional models to represent the hourglass shape of the Homunculus and the
clouds of glowing gas that encompass it. The result is a stunning tour of the nested emissions that brings the 2D
images to 3D life.
"The team did such an amazing job representing the volumetric layers that viewers can immediately and intuitively
comprehend the complex structure around Eta Car," said Frank Summers, principal visualization scientist at STScI
and project lead. "We can not only tell the story of the Great Eruption, but also showcase the resulting nebula in
3D."
In addition, Eta Car is extremely bright at infrared wavelengths, and its radiation impacts the much larger Carina
Nebula where it resides. Working with NASA's Spitzer Space Telescope observations, the team was able to place
Eta Car in context of the dazzling infrared view of the star-forming region.

"Spitzer's infrared image lets us peer through the dust that obscures our view in visible light to reveal the intricate
details and extent of the Carina Nebula around this brilliant star," commented Robert Hurt, lead visualization
scientist at Caltech/IPAC and team member.
Extending the goals of NASA's Universe of Learning, the visualization assets promote learning beyond the video
sequence. "We can take these models like the one for Eta Car and use them in 3D printing and augmented reality
programs," noted Kim Arcand, visualization lead scientist at the Chandra X-ray Center in Cambridge,
Massachusetts. "This means more people can put their hands on the data – literally and virtually – and this makes
for better learning and engagement."
Eta Carinae is one of the most massive stars known. These exceptional stars are prone to outbursts during their
lives. They will end their lives by collapsing into a black hole, probably accompanied by a supernova explosion. Eta
Car is one of the nearest and best studied examples for learning about the energetic life and death of very massive
stars.
Want to learn more? The visualization video and extensive related resources, which will include an upcoming
Universe of Learning online live chat with Summers about the visualization, can be found
at https://universeunplugged.ipac.caltech.edu/video/astroviz-eta-car .
NASA's Universe of Learning is part of the NASA Science Activation program. The Science Activation program
connects NASA science experts, real content and experiences, and community leaders in a way that activates
minds and promotes deeper understanding of our world and beyond. Using its direct connection to the science
and the experts behind the science, NASA's Universe of Learning provides resources and experiences that enable

youth, families, and lifelong learners to explore fundamental questions in science, experience how science is done,
and discover the universe for themselves.
NASA's Universe of Learning materials are based upon work supported by NASA under cooperative agreement
award number NNX16AC65A to the Space Telescope Science Institute, working in partnership with Caltech/IPAC,
Center for Astrophysics | Harvard & Smithsonian, and Jet Propulsion Laboratory.

For more info: https://go.nasa.gov/3IzjeGq
Credit: NASA, Space Telescope Institute

Getting bored with
the same old targets ?
Maybe try capturing
Elon Musk’s Tesla
Roadster ?

Whatever your spin is on the SpaceX launch of the Falcon Heavy and the stunt of Starman and the Roadster, it put
on our radar topics such as space and space missions, rockets, interplanetary travel or technological advances.
In my case, once footage of the car and Starman started to arrive and people wondered if it could be observed
from Earth, there was just one thing in my mind: to find the answer to that question and if yes, to try take a
picture - better yet, a video - of it.
I spent a big part of February 8 trying to find the Roadster's ephemeris, that is, a list indicating the coordinates of
the spacecraft over time. Luckily, NASA's Jet Propulsion Lab, which produces ephemerides for thousands of
celestial objects, had just added the roadster to their list, designated 2018-017A
I quickly generated the ephemeris for the Tesla and mapped them on TheSky6, the software application that I use
to control my telescope. Not great news, as the Roadster appeared to be cruising through an area in the Hydra
constellation that would put Starman barely 20 degrees above my horizon at most this time of the year, meaning
that I would need to photograph it through a much denser layer of atmosphere, which affects these kind of
observations. At least, the only times the Falcon Heavy would be high enough above the horizon were between 3
and 5:30am, while it's still dark. The ephemeris from the JPL also indicated that the Roadster's brightness would be
at magnitude 17.5, and I knew that's perfectly achievable.
I didn't wait any longer. Without getting any sleep, at 2am (already February 9) I headed to a semi-dark site not far
from home (I live in Sunnyvale, California) for which I have a night permit - Montebello OSP. I rarely ever come to
this place to do astrophotography because its proximity to the San Francisco Bay Area causes it to have only mildly
dark skies. Still, I was tired, it was late and I didn't have the time or energy to start a 2+ hours drive for much
darker skies. I knew 17.5 is a magnitude I could achieve from Montebello, and the quick 40 minutes drive from
home sounded just about right.

Let me give you a brief description of my gear - also the one I use for most of my deep-sky images. I have a dual
telescope system: two identical telescopes and cameras in parallel, shooting simultaneously at the very same area
of the sky - same FOV, save a few pixels. The telescopes are Takahashi FSQ106EDX. Their aperture is 106mm
(about 4") and they give you a native 530mm focal length at f/5. The cameras are SBIG STL11k monochrome CCD
cameras, one of the most legendary full-frame CCD cameras for astronomy (not the best one today, mind you, but
still pretty decent). All this gear sits on a Takahashi EM-400 mount, the beast that will move it at hair-thin precision
during the long exposures. I brought the temperature of the CCD sensors to -20C degrees (-4F) using the CCD's
internal cooling system.

Capturing the photons from the Roadster
Once I had my rig all ready to roll, I pointed my dual telescope setup to the area where the Roadster was supposed
to be, and focused. I use electronic RoboFocus focusers that I control with the program FocusMax, so perfect focus
is achieved automatically, no sweat. I then calibrated the autoguider, that is, a third smaller telescope whose sole
purpose is to find a star in the FOV and keep tab of its movement at subpixel accuracy, and whenever it detects
that the star moved, instruct the mount to move so as to always keep the star at the same place. Autoguiding
provides a much better mount movement than tracking, which is leaving up to the mount to blindly "follow" the
sky. By actually "following" a star, we can make sure there'll be no trails whether our exposures are 2 or 30
minutes long.
It was time to take the first shot. The moon was already rising. At 30% it wasn't too bright but it definitely washed
out the already not-too-dark skies. Still, I knew a mag 17.5 object would be detectable, so that didn't detract me.
Considering the Roadster's trajectory over two hours wasn't going to be any longer than 3-4 minutes (arc distance,
not time), my FOV of 3.5 x 2.2 degrees was huge - even if the coordinates were a bit off I knew the little guy would
be in it somewhere. I set my gear to take 2 minute exposures of Luminance with one scope, while the other would
be capturing color data with R, G and B filters.
Come the first shot, I quickly go check it out while my rig keeps taking the next shots. All astronomical images are
extremely dark, and some histogram adjustments are needed in order for us to see anything, so with the usual
stretching tools I adjust the image to give me a good visual of the field.
Nothing.

Not just a doubtful thought " maybe it's there but I didn't capture", no. There was absolutely nothing there. I wait
for the second shot to finish. Nothing. Third, fourth... Now I'm looking for differences between the shots, since the
Roadster would be the only thing significantly different. Nothing.

Nothing in the path where the Roadster was supposed to be
I didn't just call it a night. I'm in the field, it's almost 4am, it's cold and I'm tired, so I give myself the benefit of the
doubt that I may just be missing it and that I'd be able to spot it at home with my large monitors and better tools,
so I leave my rig continue taking shots, one every two minutes, plus about one minute gap to download the image
from the CCD to my laptop (yes, it's shamefully slow but still, these CCDs weren't built for timelapses).
By 5:15am I felt it was enough. Twilight was coming soon, plus I wanted to avoid the rush hour traffic back home,
so I packed and left.
After a few hours of sleep, I started playing with the data and no matter what I did, I could not find the Roadster. I
kept checking the coordinates, nothing made sense. So I decided to try again. The only difference would be that
this time the Moon would rise around 3:30am, so I could try star imaging at 2:30am and get one hour of Moonfree skies, maybe that would help.
So by 1:30 am (this is already February 10) I'm at the same place again. Set the gear, rinse and repeat, I started
imaging sharp at 2:30am. Except that within half hour high clouds started to appear, and my hopes vanished. I
stayed a bit longer, but by 4am things weren't improving, I counted my losses, packed and headed home.

After a quick nap, I go back to all my shots but find nothing, still puzzled about the whole thing. Then it hit me!!
When I created the ephemeris from the JPL's website, I did not enter my coordinates!! I went with the default,
whatever that might be! Since the Roadster is still fairly close to us, parallax is significant, meaning, different
locations on Earth will see Starman at slightly different coordinates. I quickly recalculate, get the new coordinates,
go to my images and thanks to the wide field captured by my telescopes... boom!! There it was!! Impossible to
miss!! It had been right there all along, I just never noticed!

Finally catching Starman!!
The rest was easy. First, I calibrated (apply flats and darks) and pre-processed all shots with PixInsight. This
includes registering (aligning) all 32 shots, removing gradients, obtaining proper color balance, doing some
moderate noise reduction and histogram adjustments. With that done, I then brought all shots into Photoshop for
final adjustments, adding the text overlays and building the actual movie.
Astrophotography can be applied in many different ways. I utilize technology that allows me to capture ancient
photons so that I can later process and create my own interpretation of the data captured, effectively blending art
and science like not many other disciplines do, but I don't usually track "small pixels in space" (aka comets,
asteroids and yes, even spacecrafts) as some of my peers do. Yet, surely enough, comes the day when someone
decides to launch a cool red car "driven" by a dummy in an astronaut costume, I had but to go for it! Yeah, red
sports cars make even tiny pixels look cool!

Thanks to Rogelio Bernal Andreo, developer of the Hasta La Vista Green (HVLG) photoshop plugin – a great tool for
removing the green cast from narrowband Ha rich images – check out www.deepskycolors.com
https://www.deepskycolors.com/archivo/2018/02/13/capturing-Starman-from-1-million-miles.html
reproduced with permission from Rogelio Bernal Andreo

Let’s help Dylan
O’Donnell over the
40k YouTube
subscriber milestone

One of our more shy and bashful members <grin>, Dylan
O’Donnell is only 4 subscribers away from a 40,087 YouTube
subscriber milestone.
This is a great achievement in promoting the public understanding
of science and of STEM subjects in general (and also because it is a
prime number).
If you haven’t seen Dylan’s Starstuff channel on YouTube, do
yourself a favour and check out a few of his videos.
There is always something new to learn from his videos and an
existential reminder of our mortality in each one.
http://youtube.com/erfmufn

World Science
Festival Brisbane

After 2 years of covid cancellations, the World Science Festival is
happening in Brisbane this year.
Some of our members have attended this event in previous years
and have been impressed by the quality the content and
presenters and can recommend it highly.

New additions to the
SAS Library

Our esteemed life-member Kevin Dixon has kindly donated a
wealth of books and DVDs to the club. A selection of these will be
added to the club library, while the remainder will be made
available to members at the February meeting. Another great
reason to turn up on Saturday.

Stellar
imagery
from our
members

Peter
Marples
Huge sunspot
AR2396
Lunt 80 solar scope

Full 70 minute animation can be seen at Peter’s Astrobin page

https://www.astrobin.com/full/y4v2w4/0/

Noeleen
Lowndes
Sunspot group
AR2396
Canon DSLR camera
and Canon 100400mm lens with a
2x teleconverter
using a glass solar
filter on the lens

Some images fro a
recent outreach
event run by
Noeleen Lowndes
during the school
holidays which
spread some
knowledge, but also
spread some virus
too – Noeleen
ended up catching
Covid in the line of
duty.

So to fill in the
recovery time,
Noeleen started on
some Space Lego
and can heartily
recommend it.

Jenny
Robinson
Eta Carina
30mins (10x3 mins)
DSLR 100mm @f7.6
and 1600 iso

John
O’Mahony
Rosette
Nebula.
45x2 minute frames
on an unguided
Celestron CGE
mount (too windy
to guide!)
Zenithstar 103mm
with a Flat 6AIII
ZWO 2600MC
Stacked in Deep Sky
Stacker and
processed in
Photoshop
Leyburn dark sky
site.

Seagull Nebula
Only 17x2 minute
frames on an
unguided Celestron
CGE mount.
Zenithstar 103mm
with a Flat 6AIII
ZWO 2600MC
Stacked in Deep Sky
Stacker and
processed in
Photoshop
Leyburn dark sky
site. Will try this
one again under
better weather
conditions!

Klaus
Schlussler
IC443 The
Jellyfish Nebula
33 x 4 min

NGC3576
The Statue of
Liberty 34 x 4 min

Mike Geisel
Horsehead and
Flame Nebulae
Skywatcher Esprit
Apo 150 at f5.4 ASI
AIR PRO eq8
1600mm-c
Ha, Oiii and Sii
5x10min

Thor's Helmut
ASIAIR PRO
Skywatcher Esprit
APO 150 at F5.4
zwo 1600mm-c
Ha and Oiii
6x10min each.
HHO narrowband
processing

Eta Carina
ED 80
duo band filter
9x 10min
subframes

Dennis
Archibald
Canon 90D
IS 400 mm lens
2x and 1.4x
teleconverters
1/100 th sec, f11
Effective focal
length 1120mm
ISO 200

Dylan
O’Donnell
Celestron RASA 11″
F2 / 640mm
QHY268M CMOS
Camera
16 x 3m Ha (Red)
29 x 2m (Green)
27 x 2m (Blue)
Combined as HaGB
Total 2.6 hours
integration.

Stuff for sale

Free to good home – M54 ZWO Off Axis Guider
In as new condition – (other than a 5mm rebate modification following a failed M98 adapter experiment)
Contact Dale 0419 311 560

Rear View
Retro
1895 SAS AGM ?

It’s not the 1895 SAS AGM but the inauguration
of the Yerkes Observatory in Lake Geneva,
Wisconsin.
George Ellery Hale set himself to
organizing what would become Yerkes
Observatory. He knew that Alvan Clark & Sons
had a partly finished lens, 40 inches in diameter,
left over from another telescope project that
never materialized. A few days after the visit to
Yerkes, Alvan Graham Clark arrived in Chicago
and agreed to finish the 40-inch lens for the new
observatory. The noted instrument firm Warner
and Swasey would make the telescope mount.
Alvan Clark & Sons finished the lens (actually an
achromatic pair, one lens of crown glass and one
of flint glass) in October 1895. It weighed 500
pounds and had a focal length of 62 feet. In
1897, the lens was shipped to Williams Bay, Wisconsin, the chosen site of the new observatory.
The telescope with its moving parts and counterweights weighed over 20 tons, yet it was so well-balanced that small motors
could easily move it to point at any part of the sky.
Hale meant to devote Yerkes Observatory to a relatively new branch of astronomy, astrophysics. Breaking with the established
classical astronomers, who mainly concerned themselves with the positions and movements of the stars and planets, Hale was
determined to promote the study not just of how celestial bodies moved, but of what in fact they were.
Hale's ambition is reflected in the architecture of Yerkes Observatory. The giant 40-inch telescope was not centrally located in
the observatory but in a dome off in one wing. Much of the observatory's floor space was laboratory space. This was devoted to
photography and spectroscopy, two new areas of physics that would increasingly dominate astronomers' research in the 20th
century.

Gift Voucher
Raffle

Astro Anarchy
Astro Anarchy have agreed to support the SAS $1000 Gift Voucher Raffle. The $5 tickets
can only be purchased at meetings.
200 tickets are available for purchase. Once they are sold the winner will be drawn.
Astro Anarchy also offer discounts for financial SAS members (another good reason to
keep your membership valid and up to date.)

Sky chart for
Brisbane for
February 2022
To get a specific
chart for your
location and time, go
to… https://in-thesky.org/skymap2.php

About the SAS

What we are about…

A brief history

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
Oxenford Pony Club, Charlies Crossing Park, Upper Coomera. 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 site 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/

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
RESPONSIBILITY FOR
MEMBERS MIS-USING
LASER POINTERS
Links for both Qld and
NSW legislation in
relation to laser pointers
are listed here as well as
on the website.
QLD Laser Laws
NSW Laser Laws

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 several 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.
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.

2022 Calendar
Meetings are generally
planned close to the last
quarter moon
Moonrise will usually be
later in the evening
allowing for some imaging
after the meeting
formalities. Bring your
gear along to the
meetings (visitors and
potential members just
love this).

Meeting Venue:
Oxenford Pony Club
Charlies Crossing Rd
Upper Coomera
Committee Meeting: 5pm
General Meeting: 7:30pm

2021

Meetings

Moonrise

Leyburn/New
Moon

January

Saturday 22nd

9:41 pm

Jan 3rd

February

Saturday 26th

12:31 am

Feb 1st

March

Saturday 26th

11:40 pm

Mar 3rd

April

Saturday 23rd

11:18 pm

Apr 1st

May

Saturday 21st

10:11 pm

May 1st & 30th

June

Saturday 18th

9:02 pm

Jun 29th

July

Saturday 23rd

1:49 am

Jul 29th

August

Saturday 20th

12:37 am

Aug 27th

September

Saturday 17th

11:50 pm

Sep 26th

October

Saturday 15th

11:09 pm

Oct 25th

November

Saturday 19th

1:44 am

Nov 24th

December

Saturday 10th

Dec 23rd

15th - 17th Easter

InOMN Sat 1st

Christmas Party

How to get there
From the south…
• M1 Pacific Motorway
• Take Exit 60 Movie World
• Follow Michigan Dr
• Turn left at T junction
• Turn right over John Muntz
Bridge at roundabout
• Turn left at Charlies
Crossing Rd.
From the north…
• M1 Pacific Motorway
• Take Exit 57
• Turn right into Tambourine
Oxenford Rd
• Continue through first 2
roundabouts
• Turn right over John Muntz
Bridge at third roundabout

Society Information
Postal Address:
PO Box 867
Beenleigh
Qld 4207
Meeting Venue:
Oxenford Pony Club
Charlies Crossing Rd
Upper Coomera
Committee Meeting: 5pm
General Meeting 7:30pm

The Fine Print
Event Horizon is emailed via blind carbon copy to protect your email privacy.
If you wish to be removed from the EH mailing list, please send a request via the
return email.
The Society’s web site and Event Horizon may contain images of, or may identify
members/friends attending Society and non-Society events such as meetings,
astro quiz, combined society’s meetings, field nights, Leyburn astro camps, AstroFest etc.
If you prefer to not be included in such imagery, please notify the society in writing. If members
require a copy of the 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 on good
faith as the original work of the person submitting them. The SAS and it’s 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 it’s members.

President: Brendan Junge brendan@inmotionfitness.com.au
Secretary: Bronwyn Smith starlight4bronwyn@outlook.com

SAS Dark Sky Site

Leyburn Dark Sky Site

Site Details

Next New Moon Weekend: Friday 6th to Sunday 8th August 2021

Due to the current COVID-19
restrictions, please contact the
owners prior to any visit.
Leyburn is a 2.5 hour drive inland
from Brisbane & Gold Coast
This a privately owned property –
our hosts are Debbi & Mark
Bolton who live permanently
onsite.

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)

ACCOMMODATION: BYO tent, caravan OR CABINS in town cost $85 per room book on 07 46950155
· WEATHER : very extreme compared to Brisbane, 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. During drought conditions, the showers may not be available.
· 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

Links and Resources

Sky charts: https://in-the-sky.org/skymap2.php
Stellarium - www.stellarium.org

Astro Guides
Mars Data Maps - http://jmars.mars.asu.edu/maps/?layer=MOLA_Color

Astronomy Gear

44 Closest Stars and How They Compare to Our Sun
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 online at
astroanarchy.com.au . Phone Mike or Pete 0412 085 224.
Annual Astronomy & Science
Festivals
Links and Resources

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
Queensland Astrofest held at Lions Camp Duckadang near Linville is an annual event

Astro Guides

held over a period of approximately 10 days, usually in late July or early August.
Check the link for details.

Astronomy Gear
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.
Annual Astronomy & Science
Festivals

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 online.
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

Kingaroy Observatory opened for business on 29 June 2015 at the Kingaroy Airport.

Contact Jim Barclay on 4164 5595 or 0427 961391.
Sir Thomas Brisbane Planetarium: located in the Brisbane Botanic Gardens,

Mt Coot-tha. It features entertaining and informative programs for children and adults.
Mount Stromlo Observatory (MSO) is the headquarters of the Research School of

Astronomy and Astrophysics, located 18km southwest of the centre of Canberra,
in the ACT. Tours and observing nights are available via the website.
Siding Spring Observatory located atop Mt Woorut (~1160m) 27km west of

Free/Low Cost Science

Coonabarabran 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.

28146 New England Highway, Ballandean, Queensland 4382, Australia

Email: twin-star@bigpond.com Phone: 07 4684 1135
BrisScience - presented by the University of Queensland. The talks are held once a

Special Interest

month on a Monday night at the Qld State Library – The Edge, at Southbank near
the Art gallery and Qld museum. Free entry. Supper provided.
See the website to register.
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. Venue: The Edge, State Library of Queensland, South Brisbane.
tickets: $10 online, $15 at the door (cash only).

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.

