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The SKA Infrastructure Australia consortium, led by 
CSIRO – Australia's national science agency – and 
industry partner Aurecon Australia, has designed 
everything from supercomputing facilities, buildings, 
site monitoring and roads, to the power and data fibre 
distribution that will be needed to host the instrument 
at CSIRO's Murchison Radio-astronomy Observatory 
in remote Western Australia. 
 
The project has presented unique technical challenges. 
 
"We're setting the groundwork to host 132,000 low-

A team of Australian engineers and scientists has 
designed the local infrastructure for the world’s 
largest radio telescope – the Square Kilometre Array 
(SKA) – taking the billion-dollar global project one 
step closer to reality. 
 
The SKA will explore the Universe in unprecedented 
detail, doing so hundreds of times faster than any 
current facility. 
 
Antennas will be located in both Australia and 
southern Africa. 

An artist's impression of the future Square Kilometre Array. Up to 132,000 low frequency antennas (resembling metal 
Christmas trees) will be built at CSIRO's Murchison Radio-astronomy Observatory in outback Western Australia   
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frequency SKA antennas in 
Australia. These will receive 
staggering amounts of data," 
CSIRO's SKA Infrastructure 
Consortium Director, Antony 
Schinckel said. 
 
"The data flows will be on the scale 
of petabits, or a million billion bits, 
per second – more than the global 
internet rate today, all flowing into 
a single building in the Murchison. 
 
"To get this data from the antennas 
to  the telescope 's  custom 
supercomputing facilities we need 
to lay 65,000 fibre optic cables." 
 
CSIRO and Aurecon engineers 
drew on their experience working 
together on the infrastructure 
design for the Australian SKA 
Pathfinder telescope, CSIRO's 36-
dish radio telescope that is already 
operating at the Murchison Radio-
astronomy Observatory. 
 
Aurecon's Senior Project Engineer, 
Shandip Abeywickrema, said the 
design team's biggest challenge was 
minimising radio 'noise' created by 
the systems placed at the high-tech 
astronomy observatory. 
 
This is essential to avoid drowning 
out the faint signals from space that 
the telescope is designed to detect. 
 
"Containing the interference 
created by our own computing and 
power systems is an unusual 
construction requirement," Mr 
Abeywickrema said. 
 
"We're trying to reduce the level of 
radio emissions by factors of 
billions. 
 
"For example,  the custom 
supercomputing building is 
effectively a fully welded box 
within a box, with the computing 
equipment to be located within the 
inner shield, while support plant 
equipment will be located in the 
outer shield." 
 
Australian SKA Director, David 

Luchetti said that while the CSIRO-Aurecon team has been working on 
the infrastructure designs for Australia, a second consortium had 
designed the infrastructure for the South African SKA site. 
 
"CSIRO and Aurecon have delivered world-class designs, and the 
collaboration between the Australian and South African infrastructure 
consortia is a great example of the massive global effort behind the SKA 
project," Mr Luchetti said. 
 
"Infrastructure isn't usually seen as an arena for innovation, but this 
project has produced innovative designs, in Australia, which may have 
applications beyond astronomy. 
 
"In addition to the incredible scientific potential of this project, we 
expect that the SKA will generate many spin-off benefits that we can't 
yet anticipate. We want to make sure Australia is best placed to capture 
these benefits." 
 
This design work was funded by the Australian Government and the 
European Union. 
 
The Infrastructure Australia group, and counterparts designing SKA 
infrastructure in co-host country South Africa, are among 12 
international engineering consortia each designing specific elements of 
the SKA. These consortia represent 500 engineers and scientists in 20 
countries. 
 
Once all the design packages are complete and approved, a critical 
design review for the entire SKA system will take place ahead of a 
construction proposal being developed. 
 
Construction is expected to begin in 2020. 
 
CSIRO 
February, 2019 
Image credit: ©SKA Organisation  

The Square Kilomtre Array telescope in Australia will receive staggering 
amounts of data - the data flows will be on the scale of petabits, or a million 
billion bits, per second – more than the global internet rate today, all flowing 
into a single building in the Murchison.  
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were made due to mostly bad weather, rain or cloud cover. 
 

On the 1st a new Dsi group of Sunspots were seen in the NW in AR 12732 
and was last seen on the 4th as a Bxo group. Due to bad weather no 
observations were made until the 7th only to find the Sun was clear of 
Sunspots until the 24th. This was a Csi group in AR12733.  
 
The following day it had grown to an Eri group. It remained on the solar disk 
about 5 degrees north of the equator until the 28th. This in its self, in my 
opinion, shows that the Sun is close to a new cycle 25 which should start 
within the next six month to a year. 
 
Prominences. The only significant mound type Prominence was on the 17th 
reaching an approximate height of 37,000km. 
 
The Sun was clear of all activity on the 8th 13th to the 16th and on the 30th. 
No Flares were seen for the whole month. 
 
 
February 2019 Solar Report 
 

For the month of February, 2019 it appeared to me that all Sunspot activity 
had ceased with all other activity remaining very low. A total of 18 
observations were made with the remaining 10 days being cloud covered or 
rain. 
 
Prominences. Prominences for the whole month were few and mostly faint. 
Most significant was on the 8th on the NW limb when a single unconnected 
arched Prominence reached a height of about 68,000km. A double Arched 
Prominence on the 24th reaching an approximate height of 84,000km also on 
the NW limb. 
 
No Flares were observed for the whole month. 
 
The Sun appeared to be clear of all activity on the 3rd 15th 17th 18th 25th  
 

 

Solar Observations 
by Monty Leventhal OAM & 
SCS President 
 

December 2018 Solar Report 
 

For the month of December, 
2018 once again all Sunspot 
activity remained very low. A 
total of 22 observations were 
made with the remaining 9 
days being cloud covered or 
rain. 
 
The Sun was clear of Sunspots 
until the 5th UT (no 
observation was made on the 
4th) when I observed in the SW 
a Dri group of Sunspot in 
active region (AR) 12729. This 
group remained on the solar 
disk until the 7th and by the 8th 
it had faded away. 
 
No further Sunspots were seen 
for the rest of the month. 
 
Prominences. Prominences for 
the whole month were few and 
mostly faint. Most significant 
was on the 6th on the SW limb 
when a single arched 
Prominence reached a height 
of about 37,000km.  
 
Another on the 15th reaching 
an approximate height of 
56,000km on the NW limb and 
a double Arched Prominence 
on the SE limb to a height of 
about 37,000km. On the 28th a 
pyramid type Prominence 
reached a height of about 
47,000km on the NE limb. 
 
No Flares were observed for 
the whole month. 
 
The Sun was clear of all 
activity on the 3rd 9th 16th 19th 

 
 
January 2019 Solar Report 
 

For January 2019 Sunspot 
activity continued to remain 
very low. Only 17 observations 
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In Sirius; "Dog Star"; Alpha 
Canis-Majoris; brightest star in 
the night sky, is a remarkable 
sight!  It's also a binary star, with 
a companion, the "Pup", in orbit 
around it. 
  
When first viewed around 1960, 
in a 4 inch scope, the Sirius 
companion was some 9 arc sec 
from the primary – but was 
invisible! It was again widest in 
1975; but no sightings! Over the 
decades since it has been much 
the same story; but not entirely!  
 
In 2010 the Pup was forced into 
view using filters to suppress 
Sirius A. Once its location was 
known it could be viewed at 
times of good seeing in a ten inch 
Dob; but was always furtive amid 
a mush of scattered light.  
 
How then to explain the view on 
2019 February 10th from an 
Illawarra backyard? Hot days had 
ended with mild cool changes and 
the 10in scope was outside to 
normalise before viewing 
(indoors was still hot). A SW 
breeze helped. The mirror had 
been recently washed. Pup was 
now at its widest separation, 11 
arcsec. The seeing looked good to 
the naked eye and the first target 
was Sirius, yet again! 
 
In the eyepiece six thin 
diffraction spikes held a compact 
airy disc with just two rings; no 
mush at all! No image motion of 
any kind! And there, well clear of 
star A, with black sky between, 
the blue Pup sat in regal isolation 
(Fig)! Finally! 
 
After a quick sketch and some 
notes - other close doubles in 
Orion were checked; same story! 
Zeta Ori, Eta and the Theta1 
sextet - all confirmed the 
exceptional seeing: it was as if 

viewing in a vacuum. 
 
Pup is now some 11 arcsec and a bit north of east, from the primary: it 
follows star A. While Rigel B, on the other hand, preceeds the primary but 
is closer at 9 arcsec -an easy split. 
 
Twenty minutes later conditions became more normal and mush threatened 
the Pup again. Likely the thick primary mirror was now warmer than its 
surroundings and tube currents were again seen in afocal images. Yet some 
very fine views of nebulae were had on the night. 
 
Pup's Specs. Pup's period is about 50 years, separation varies between 3 to 
11 arcsec, its brightness is about 8 mag, compared to the -1mag primary. 
 
Jim Kaler explains Pup's white-dwarf density is 1.7 tonnes per cubic 
centimetre. And it is blue-white at temperature 25,000K. It is "chief 
member of the trio of white dwarfs that can be seen: Procyon B and 40 Eri. 
B".  
 
Any doubts I had about the quality of my optics are gone forever! It was a 
very rare night indeed! 
 
Clear skies and Good Luck! 
Harry Roberts 
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What Does the Milky Way 
Weigh? 

 
Curious astronomers teamed up the Hubble Space 
Telescope and European Space Agency's Gaia satellite 
to precisely study the motions of globular star clusters 
that orbit our galaxy like bees around a hive. The 
faster the clusters move under the entire galaxy's 
gravitational pull, the more massive it is.  
 
The researchers have been able to come up with one 
of the most accurate measurements yet of our galaxy's 
mass, concluding that the Milky Way weighs in at 
about 1.5 trillion solar masses (one solar mass is the 
mass of our Sun), most of it locked up in dark matter.  
 
Only a few percent of this is contributed by the 
approximately 200 billion stars in the Milky Way and 
includes a 4-million-solar-mass supermassive black 
hole at the center. Most of the rest of the mass is 
locked up in dark matter, an invisible and mysterious 
substance that acts like scaffolding throughout the 
universe and keeps the stars in their galaxies. 
 
Earlier research dating back several decades used a 
variety of observational techniques that provided 

estimates for our galaxy's mass ranging between 500 
billion to 3 trillion solar masses. The improved 
measurement is near the middle of this range. 
 
"We want to know the mass of the Milky Way more 
accurately so that we can put it into a cosmological 
context and compare it to simulations of galaxies in 
the evolving universe," said Roeland van der Marel of 
the Space Telescope Science Institute. "Not knowing 
the precise mass of the Milky Way presents a problem 
for a lot of cosmological questions." 
 
The new mass estimate puts our galaxy on the beefier 
side, compared to other galaxies in the universe. The 
lightest galaxies are around a billion solar masses, 
while the heaviest are 30 trillion, or 30,000 times 
more massive. The Milky Way's mass of 1.5 trillion 
solar masses is fairly normal for a galaxy of its 
brightness. 
 
Astronomers used Hubble and Gaia to measure the 
three-dimensional movement of globular star clusters 
— isolated spherical islands each containing hundreds 
of thousands of stars each that orbit the center of our 
galaxy. 
 
Although we cannot see it, dark matter is the 
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dominant form of matter in the 
universe, and it can be weighed 
through its influence on visible 
objects like the globular 
clusters. The more massive a 
galaxy, the faster its globular 
clusters move under the pull of 
gravity.  
 
Most previous measurements 
have been along the line of sight 
to globular clusters, so 
astronomers know the speed at 
which a globular cluster is 
approaching or receding from 
Earth. However, Hubble and 
Gaia record the sideways 
motion of the globular clusters, 
from which a more reliable 
s p e e d  ( a n d  t h e r e f o r e 
gravitational acceleration) can 
be calculated. 
 
The  Hubb le  and  Ga ia 
o b s e r v a t i o n s  a r e 
complementary. Gaia was 
exclusively designed to create a 
precise three-dimensional map 
of  astronomical  objects 
throughout the Milky Way and 
track their motions. It made 
exacting all-sky measurements 
that include many globular 
clusters.  
 
Hubble has a smaller field of 
view, but it can measure fainter 
stars and therefore reach more 
distant clusters. The new study 
augmented Gaia measurements 
for 34 globular clusters out to 
65,000 light-years, with Hubble 
measurements of 12 clusters out 
to 130,000 light-years that were 
obtained from images taken 
over a 10-year period. 
 
When the Gaia and Hubble 
measurements are combined as 
anchor points, like pins on a 
map, astronomers can estimate 
the distribution of the Milky 
Way's mass out to nearly 1 
million light-years from Earth. 
 
"We know from cosmological 
s i m u l a t i o n s  w h a t  t h e 

distribution of mass in the galaxies should look like, so we can calculate 
how accurate this extrapolation is for the Milky Way," said Laura Watkins 
of the European Southern Observatory. These calculations based on the 
precise measurements of globular cluster motion from Gaia and Hubble 
enabled the researchers to pin down the mass of the entire Milky Way. 
 
The earliest homesteaders of the Milky Way, globular clusters contain the 
oldest known stars, dating back to a few hundred million years after the big 
bang, the event that created the universe. They formed prior to the 
construction of the Milky Way's spiral disk, where our Sun and solar system 
reside. 
 
"Because of their great distances, globular star clusters are some of the best 
tracers astronomers have to measure the mass of the vast envelope of dark 
matter surrounding our galaxy far beyond the spiral disk of stars," said Tony 
Sohn of STScI, who led the Hubble measurements. 
 
The illustration on page 8 shows the fundamental architecture of our island 
city of stars, the Milky Way galaxy: a spiral disk, central bulge, and diffuse 
halo of stars and globular star clusters. Not shown is the vast halo of dark 
matter surrounding our galaxy.  
 
The image on this page is of the spectacular southern globular cluster 
Omega Centauri. 
 
Space Telescope Science Institute;  
European Southern Observatory 
Image credit: NASA, ESA, and A. Feild (STScI) 
March, 2019 
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After extensive imaging 
and at least one Apollo 
visit these winding lunar 
channels still await final 
explanation. 
 
The Moon abounds with 
rilles (rimae) of two kinds, 
the straight (or non-
sinuous) rimae, and the 
sinuous rimae.  
 
The latter are bright, 
smooth, dried river bed 
structures that meander 
across lava flooded plains. 
They are remarkably 
uniform in width, but can 
often be seen to taper 
subtly into invisibility. 
They can be very long, 
sometimes hundreds of 
kilometres. Rilles can form 
branches like terrestrial 
streams, but they branch 
only rarely. 
 
Rima Hadley arises on the 
west side of the Apennine 
Mountains at an elongated 
crater named B�la, that 
Rükl says is 11 x 2 km. 
though it looks wider (Fig 
1).  
 
B�la is a generic Slavic 
female name, I think, and 
the crater connects to an 
a r c u a t e  v a l l e y - l i k e 
formation that curves NW, 
terminating in a pointed 
end. Near this pointed end 
Rima Hadley emerges, and 
f l o w s  g e n e r a l l y 
northwards. 
 
Various authors suggest 
that B�la and the arcuate 
feature are volcanic 
landforms (elongate vents) 
and that lava from them 

excavated the rille we see today.  
 
An alternative view is that volcanic gas and lava flowed through an underground 
lava tube across the plains of Palus Putredinis, winding its way around obstacles 
like the protruding headlands of the mountains, to dwindle when reaching the 
lower levels of the Palus. The B�la formation is known to be elevated well 
above the plains, so this is plausible. Subsequently, through seismic action 
(crater impacts) the roof of the lava tube collapsed leaving the v-shaped channel 
we see today. 
 
 Perhaps both explanations are right. Apollo 15 astronauts explored the rima in 
their moon buggy and imaged it close-up (Fig 2). Although it looks smooth from 
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Earth, the rim shows backwasting, i.e. rim material 
has collapsed into the rille forming scree-slopes. The 
screes rise at about thirty degrees from the floor, and 
the rille is 1½ km wide and 300 m deep. Boulders as 
big as houses lie scattered along the floor! 
 
At the half way point Hadley Rille briefly contacts 
fresh looking crater Santos-Dumont C. Did the crater 
impact on the rille, or did the rille flow around an 
existing crater? It's hard to know.  
 
Where the rille reaches the foot of Mount Hadley 
Delta (� in Fig 1) it takes a sharp turn west, becoming 
hard to see, perhaps due to the lighting direction. This 
turning point marks the Apollo 15 landing site. Rima 
Hadley is 80 km long, although Orbiter photos show it 
faintly continues much further that this. 

Hadley rille is an elegant feature, and the arcuate 
vents (B�la etc) are the best examples of the landform 
type that I know of. Also another vent-like form lies 
just east of B�la in the mountains.  
 
Perhaps these vents erupted shortly after the titanic 
Imbrium impact, as eruptive volcanism is known to 
have followed the more recent Mare Orientale impact 
on the Moon's west limb.  
 
Though often viewed by moon watchers the Rima 
Hadley region repays closer study.  Clear skies! 
 
Harry Roberts 
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Sydney City Skywatchers 
Club Meetings 

 

Ordinary Meeting: 6:30 pm, 1st Monday of 
each month, Sydney Observatory. 
 
Committee Meeting: 6:00 pm, 3rd Wednesday 
of each month, Sydney Observatory 

Everyone is invited to submit articles, reports and 
photos of astronomical interest.  
 
Items should be about 500 to 1000 words (plain 
text format if on CD/email).  
 
Diagrams must be in black ink.  
 
Contributors wishing their work returned must 
supply a S.A.S.E. for hardcopy submissions. 
 
Your feedback about The Astronomers' Bulletin is 
needed and appreciated.  
 
Members may submit advertisements (For sale, 
Wanted, etc approx 5 lines) free of charge, which 
will be published for 3 issues unless withdrawn or 
renewed. 

Sydney City Skywatchers  
 

www.sydneycityskywatchers.asn.au 
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