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The March SKAO Council was held
as a hybrid event at the SKAO Global
Headquarters and online. Credit: SKAO

Dear Friends and Colleagues,
The last two years have been a strange time for all of us and the
recent tragic events of the Russian invasion of Ukraine have added
to the stresses that the world is experiencing.

On top of the human suffering and tragic
consequences of the war, global science’s skies
have also darkened. Interferences are being seen
in multi-national collaborations, putting to the
test the ‘Science without borders’ motto that we,
and more generally the science and astronomy
community worldwide, embrace on a daily basis
in our activities. The SKAO was born global, and
international cooperation is in our DNA. Our
Observatory has become over time a significant
and powerful instrument of science diplomacy,
bridging nations and people under a common
umbrella for the advancement of science, but more
generally the promotion of peace, development
and friendship. Any aggression or other form of
hostility goes against the SKAO’s ethos and the
values the Observatory stands for. My heart bleeds
for the people of Ukraine and I sincerely hope that
the war comes to an end in the very near future.
On a very different note, I am pleased to tell
you that, at the time of writing (and as reported
on page 10), the construction phase of the SKA
project is proceeding well, with 36 contracts,
totalling €138M signed and running. This is due
to the highly professional performance by the
entire team, both within the SKAO and across
our partners. To date we are tracking the Cost
Book, that is our original estimates of the cost
A PRIL
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of construction; we have also seen no significant
slippage in either schedule or scope. However,
inevitably, there are clouds on the horizon. We are
far from immune to the impacts of the pandemic,
the global supply chain troubles, the rising cost of
energy and inflation. As we receive the bids for the
major infrastructure contracts, we expect to see
the impact of those issues. We are in discussion
with the SKAO Council about how best we might
mitigate the effects, but as you might imagine, it is
not an easy problem to solve.
In this tenth edition of Contact, you’ll be able to
read about a wide variety of subjects, from the
latest wonderful science being undertaken by
the SKA Pathfinder and Precursor telescopes –
which give a tantalising preview of what the SKA
telescopes will be able to achieve, to news from
across the global SKA partnership. There’s a
short article on Switzerland becoming the eighth
Member of the SKAO, including a 2-minute chat
with the two Swiss Council members. There is
much more to find in the following pages, I hope
you enjoy reading it.

PROF. PHILIP DIAMOND,
SKAO DIRECTOR-GENERAL
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In brief

SKA-Mid telescope obtains
international layer of protection
BY SARAO

The UN agency responsible for information and communication technology
matters has placed the future SKA-Mid telescope in South Africa on its Master
International Frequency Register (MIFR).
This important step by the International Telecommunication
Union (ITU) adds another layer of protection from radio
interference for SKA-Mid. The establishment of radio-quiet
zones – such as the one around the future SKA-Mid telescope
– is sufficient to ensure protection from interference from
transmitters operating within national borders. However, for
protection from international radio transmissions such as
planes, satellites, and High Altitude Platform Stations (HAPS)
that may cross borders, MIFR recognition is needed.
Registering a telescope the size of SKA-Mid required
significant work, with the telescope’s core registered
separately from each individual dish making up the spiral
arms. The MIFR registration also recognises SKA-Mid’s
entire frequency range, including the bands not traditionally
reserved for radio astronomy but that are still needed for
breakthrough science.
The process was conducted by the spectrum management
team of the South African Radio Astronomy Observatory
(SARAO), through the Independent Communications
Authority of South Africa acting on behalf of the South
African government.
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The timing of the recognition could not be better considering
the rapid developments of satellite systems in low Earth orbit
and the increasing global interest in the use of HAPS.
“It’s extremely important to be included on this international
register, and it’s one part of the SKA Observatory’s overall
mitigation strategy,” says SKAO Spectrum Manager Federico Di
Vruno. “While it doesn’t prevent satellites being pointed towards
the telescope, which is one of the mitigation measures we’re
asking industry to implement, it’s a step in the right direction.
“SKA-Mid’s location, layout, and frequency range will now
be well known to international operators. It means that
when a proposal is made to modify radio regulations, SKAMid’s presence must be considered, even if the telescope is
currently under construction.
“Our South African colleagues’ foresight in doing this work
now means SKA-Mid is fully recognised by the ITU and will
receive all available protections at the international level.”
BELOW: Composite image of the SKA-Mid telescope in South Africa. From
left: artist’s impression of the future SKA dishes blend into the existing
precursor MeerKAT telescope dishes.
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SKA-Low prototype antennas at night under the Milky Way. Credit: ICRAR

VR film showcasing SKA      
site in Australia launches
BY ICRAR

In December, the award-winning Perth-based production company White Spark
Pictures launched a virtual reality documentary called Beyond the Milky Way. Filmed
with specialised 360-degree cameras capable of extreme resolution and narrated by
Professor Brian Cox, the film takes audiences on a tour of CSIRO’s Murchison Radioastronomy Observatory (MRO), the future home of the SKA-Low telescope.
Starting with the story of the SKA precursor telescopes,
ASKAP and the MWA, Beyond the Milky Way highlights
the wonder of high-tech radio telescopes within ancient
Wajarri country at the MRO. Guided by SKAO, CSIRO and
ICRAR experts, viewers experience the anticipation within
the scientific community for the SKA telescopes and are
left with a sense of awe at the scale and beauty of SKA-Low,
and the deep Indigenous culture of the Murchison region.

“In the years to come, through the power
of VR, we will share these unique
experiences with tens of thousands
of people in Australia and beyond,
giving them a better idea of what
radio astronomy is and what
the SKA project is all about.”

December’s world premiere of Beyond the Milky Way, held
at the WA Museum Boola Bardip, Perth, launched a bumper
season that lasted until mid-March after a four-week
extension due to popular demand. Next up is a tour of all
WA Museum venues throughout Western Australia before
showing across Australia, New Zealand and internationally.

BELOW: Professor Cathryn Trott from
the Curtin University node of ICRAR. In
this shot, Cath is about to give her lines as
the first rays of sunlight strike the SKA-Low
prototype antennas, lighting them up like…
Christmas trees. Credit: ICRAR.

Supported by CSIRO and ICRAR, the White Spark
crew visited the MRO several times throughout
2021, overcoming technical challenges, pandemic
lockdowns, and relentless flies to capture the unique
nature of the site and surrounding landscape.
“We put SKA-Low Site Construction Director Ant Schinckel
inside an ASKAP dish, we had an incredible campfire under
the stars with Wajarri woman and CSIRO Aboriginal Liaison
Officer Leonie Boddington, and we stood in awe as the first
rays of sunrise lit up the prototype antennas for SKA-Low,”
said Briege Whitehead, White Spark’s creative director.
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New experiment to
shed light on the
Cosmic Dawn
New ASTRON director
highlights strong SKA
partnership
BY FRANK NUIJENS (ASTRON)
BY DR HILARY KAY (THE UNIVERSITY OF MANCHESTER – UK)
An experiment designed to detect and study the Cosmic Dawn’s
radio signal has found a home 15km south of where the core of
the SKA-Mid telescope will be located in South Africa. The Radio
Experiment for the Analysis of Cosmic Hydrogen (REACH), led by
the University of Cambridge and Stellenbosch University, brings
together radio astronomers and engineers from 16 institutions
across four continents.
Occurring at around 378,000
years after the Big Bang, the
Cosmic Dawn indicates the time
when the very first stars in the
Universe appeared and forms
one of the core science goals of
the SKA telescopes. Visible as a
dip in neutral hydrogen emission
at low radio frequencies, the
Cosmic Dawn signal is many
thousands of times weaker than
foreground emission, making
it challenging to reliably detect
and analyse.
The REACH team will use novel
techniques to understand
the components that make
up the Cosmic Dawn signal,
employing both a wideband
dipole and a log spiral antenna
to identify instrumental effects.
They will perform joint fitting
of the data using models of
the cosmological signal, the
foreground emission, and
instrumental effects, helping to
shed light on previous Cosmic
Dawn observations.
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“We are truly excited about the
prospect of starting observations
in 2022,” said REACH’s principal
investigator from the University
of Cambridge, Dr Eloy de Lera
Acedo. “We have been preparing
our data analysis and calibration
pipelines during the pandemic
and are ready to shine some
light on our understanding of the
Cosmic Dawn.”
REACH is expected to be
operational in mid-2022,
providing timely information to
help inform observing strategies
and data analysis for the SKAO
and future observatories. The
experiment is sponsored by the
Kavli Institute for Cosmology
in Cambridge, Stellenbosch
University, South Africa’s National
Research Foundation, the
Cambridge ALBORADA fund and
the UK’s Science and Technology
Facilities Council (STFC).
ABOVE: The REACH team during
installation of the first antenna.
Credit: Eloy de Lera Acedo –
University of Cambridge

Prof. Jessica Dempsey has been appointed as
director of the SKAO’s Dutch partner ASTRON,
the Netherlands Institute for Radio Astronomy,
following an international recruitment campaign.
She will start on 1 May 2022.
“Prof. Dempsey was selected for a well-established
and broad track record in the three main areas
of ASTRON: astronomy, instrumentation in radio
astronomy and observatory operations,” said Prof.
Marcel Levi, chairman of the board of the Dutch
Research Council (NWO). “She is a world-renowned
scientist and has successfully led an astronomical
institution in a complex international environment
with many partners and with a very active attitude
towards more inclusion, equality and diversity.”
The new director has a passionate commitment
to creating greater diversity, equity and
opportunity at all levels of astronomy and to
enhancing opportunities for girls to become
future leaders in science and technology careers.
“I am very excited to be working with the SKAO,
as the Observatory has set equality, diversity and
inclusion as a founding principle. I hope to be
able to contribute to tipping the scale for more
female leaders in science.”
Prof. Dempsey was deputy director of the
East Asian Observatory in Hawaii, USA, and
the first Australian female scientist to work at
the geographic South Pole for the Arcminute
Cosmology Bolometer Array Receiver cosmic
microwave background (ACBAR CMB) experiment.
She was also a member of the Breakthrough
Prize winning Event Horizon Telescope team, who
captured an image of a black hole for the first
time. “There is so much groundbreaking science
waiting to happen once the SKA is built and
operational. It is a privilege to be able to advance
the capabilities of this generation-defining
telescope through the vital Dutch partnership.”
ISSUE
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Namibia to become a partner of the
Event Horizon Telescope collaboration
BY MATHIEU ISIDRO (SKAO)

SKA African partner country Namibia
is set to host the Africa Millimetre
Telescope (AMT), a 15m radio
telescope that will form part of the
international Event Horizon Telescope.
Located on the Gamsberg mountain, the AMT will be the first
radio telescope in Africa sensitive to millimetre wavelengths.
Its main goal is to expand the Event Horizon Telescope (EHT)
– an international network of radio telescopes that
delivered the first ever image of a black hole – by adding
a new baseline on the African continent to improve the
network’s resolution.

The AMT will also work as a stand-alone telescope,
complementing observations from other radio, optical and
gamma ray telescopes such as the High Energy Stereoscopic
System in Namibia, the 10m South African Large Telescope
(SALT) and the South African SKA precursor telescope MeerKAT.
The project is supported by a 10-year funding commitment
from Radboud University in the Netherlands in partnership
with the University of Namibia (UNAM) and other international
partners, with 80% of the observing time allocated to Namibia.
Like MeerKAT and the SKA project, the AMT will support
human capital development in the country. UNAM ViceChancellor, Prof. Kenneth Matengu, remarked: “The AMT will
function as a lighthouse project for the next generation of
Namibian engineers and scientists in general.”
More information available here.
BELOW: Namibia’s Gamsberg mountain where the African Millimetre
Telescope will be located Credit: Olga Ernst
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Featured image

JWST on an infrared
mission - with a little
help from its SKAO friends
It was a day astronomers around the world will never forget: watching
the latest and greatest space telescope blast off to great scientific
discoveries.
The James Webb Space Telescope – an
international collaboration between NASA, the
European Space Agency (ESA) and the Canadian
Space Agency – is often described as the
successor of the beloved Hubble Space Telescope.
A great improvement indeed, Webb being much
bigger (6.5m versus 2.4m) and operating at lower
frequencies, namely the infrared part of the
electromagnetic spectrum.
In our featured image, the telescope achieved the
“fine phasing” stage in the process of aligning
its 18 mirrors, just over two months after its 25
December 2021 launch. “[At] this key stage in
the commissioning of Webb’s Optical Telescope
Element, every optical parameter that has been
checked and tested is performing at, or above,
expectations,” the team announced. Webb is only
expected to start delivering its first images in the
second half of this year, though, so patience is the
key word here.
Many SKAO team members had a special interest
in the launch as they’ve contributed to this
moment in one way or another over the years. In
alphabetical order, they are:
The Head of the Director-General’s Office at the
SKAO, Dr Simon Berry, was involved in the funding
and programme management of the telescope’s
Mid-Infrared Instrument (MIRI) when he worked
at the predecessor of the UK’s Science and
Technology Facilities Council.

8
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Dr Pamela Klaassen, who has contributed
significantly to the SKA’s software, works for the
UK Astronomy Technology Centre as an instrument
scientist supporting the MIRI instrument. Also on
the software front, SKA Regional Centre Architect
Jesus Salgado participated in the design of the
telescope’s Science Archive as technical leader.
Head of Assurance Tim Stevenson was the
structural lead engineer for MIRI, making him
responsible for the instrument’s primary structure
of 2kg that had to withstand a force equivalent
to nine tonnes during launch. SKAO Product
Assurance Engineer Raphaël Thénevin worked
as a launch operational manager for Ariane 5,
Vega and Soyuz launch systems at Europe’s
Spaceport in French Guiana as well as the Baikonur
Cosmodrome in Kazakhstan and the Vostochny
Cosmodrome in Siberia.
Senior Project Manager for SKA-Low André van Es
initiated the MIRI spectrograph proposal and then
built and tested the system with colleagues.
Finally, a special mention to Observation
Management and Controls Software Architect
Alan Bridger and his wife Prof. Gilian Wright the European principal investigator for the MIRI
instrument - who on launch day would have been
understandably nervous!

Credit: NASA/STScI
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Focus on

Construction activities progress
with further contracts and site visits
BY SKAO

ABOVE: SKAO staff on a recent visit to the SKA-Mid site in the Karoo.

Nine months after the SKA Observatory (SKAO) Council
approved the start of its telescopes’ construction, 35
significant contracts have already been committed, and
SKAO teams are now getting out to site to engage with
contractors and partners.
Worth just shy of €134 million, most
contracts have gone to software
development so far. For some contracts,
the Observatory demonstrated its
agility and deviated from its original
procurement plan, such as ordering
all of the programmable circuit boards
that the project requires upfront to
circumvent the global shortage in
semiconductors.
“Most of our construction contracts
must be awarded in the first year
to meet our ambitious construction
schedule,” says the SKAO’s Head of
Project Management Group, Andrea
Casson. “As a team, we have great
momentum now, and the learning from
these first contracts is being fed into
the plans for the upcoming ones in a
dynamic way.”
‘Thorough, transparent process’ at work
How does the SKA procurement plan
get turned into signed contracts?
First off, the countries involved in the

10

C O N TA C T

24242_SKAO Contact 10_v2.indd 10

SKA project were able to express their
interest in supplying specific elements
that reflected their expertise. As a result,
most “Tier 1” contracts placed by the
SKAO are allocated to specific member
countries, while unallocated contracts
would be offered to all members.
The process to commit a competitive
contract starts with the Observatory
alerting the industry liaison officers
in a relevant country. Their role is to
drum up interest and provide industry
with information about the SKAO’s
opportunities. The Observatory then
conducts a market survey in the allocated
country to gauge subsequent interest.
Some contracts are awarded without
going to the market (called singlesource contracts) in cases where
specialised skills are needed or the
company or partner has worked on a
specific aspect of the SKA design for
years and has thus secured unique
knowledge and expertise.

Regardless of whether the procurement
is competitively or single-sourced, each
company interested in tendering must
be prequalified. This is a type of due
diligence where the Observatory verifies
that the company has successfully
delivered projects of a similar size and
complexity before.
Companies that pass this checkpoint
are then invited to tender. They receive
a pack listing the SKAO’s requirements,
sometimes including that the successful
bidder must subcontract to other
member countries. These “Tier 2”
contracts help maintain the fair work
return arrangements agreed upon with
member countries.
Once the tender window closes, the
responses are scrutinised by a tender
evaluation committee that identifies
the bidder that best fulfils the tender
criteria. The panel’s recommendation
then gets presented to a subcommittee
of the SKAO’s finance committee, made
up of member country representatives.
“Attending meetings of the
subcommittee is really remarkable,
and you can really see the Observatory
acting as an Observatory,” said
the SKAO’s Programme Director,
Joe McMullin. “All of our teams are
represented and the panel is there to

ISSUE
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Karoo.

challenge us on the process and make
sure we’ve followed the rules set out in
our agreed procurement plan. Such a
thorough and transparent process is
absolutely critical when you’re spending
taxpayers’ money.”
Finally, when the tender subcommittee
endorses a contract, it goes to the SKAO
Director-General for inking.
On track to award 85% of contracts
In line with its vision that communities
around the SKA telescopes benefit
from their presence, the SKAO
has unbundled some of its larger
infrastructure contracts to put them
within local companies’ reach.
These and other much bigger
infrastructure contracts – worth over
€100 million altogether – are currently
moving through the procurement
pipeline. Without accommodation for
workers, power, access roads, as well as
radio and fibre optical communications
in place the telescopes cannot be
erected.

FOCUS ON SOFTWARE

Major software contracts have been awarded to a number of SKAO countries,
the first to be granted when procurement kicked off following the green light for
construction from the SKAO Council. Details about some of these contracts are
provided in our Dutch and Portuguese partners’ publications.
The Netherlands Institute for Radio Astronomy (ASTRON) is leading a consortium
with industry partners CGI Space, S[&]T, and TriOpSys developing software and
algorithms to manage the vast amounts of data that will flow from the SKA
telescopes, and testing their work on data from the SKA pathfinder telescope
LOFAR.
In Portugal, industry and academia have been awarded contracts to develop
services and infrastructures for SKAO software components. ATLAR, Critical
Software, and the Faculty of Sciences of the University of Porto (FCUP) will work
with international partners on activities like analysis, design, construction, coding,
testing, verification, validation, implementation, release, maintenance, debugging
and documentation of software and computer systems.
Keep an eye out for more information on software and other contracts in future
editions of Contact.

So far, the Observatory has kept to the
allocations in its costbook. The intense
period of work in awarding contracts
that started in 2021 has continued into
2022, and despite the various global
challenges, the Observatory is on track
to award 85% of its Tier 1 contracts
worth approximately €500 million by the
end of the year.
Face-to-face meetings resume
And as travel restrictions ease, SKAO –
eams are now able to meet face-to-face
– in some cases for the first time – and
travel to the SKA sites to engage with
contractors and partners. Recents visits
by construction leads, project managers
and engineers have taken place in both
Australia and South Africa.
RIGHT: Top: the first SKAO-branded vehicle
making the trip to the SKA-Low site in Western
Australia. Bottom: First visit from the SKAO’s HQ
team to the brand-new SKA-Low Engineering
Operations Centre in Geraldton, Western
Australia. Credit: SKAO
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SKAO Corner

SKAO welcomes Switzerland
as eighth Member
BY MATHIEU ISIDRO (SKAO)

In January, Switzerland joined the SKA Observatory, becoming the first country to
join the intergovernmental organisation’s founding Members by acceding to the
SKAO Convention.
This brought the Observatory’s membership to eight
countries, with Switzerland joining Australia, China, Italy, the
Netherlands, Portugal, South Africa, and the United Kingdom.
Swiss involvement is led by a strong consortium of research
institutions*, on behalf of the State Secretariat for Education,
Research, and Innovation (SERI). The consortium is led by
the prestigious science and technology university École
Polytechnique Fédérale de Lausanne (EPFL), which handles
management functions on behalf of the country’s academic
community.

Scientists at Swiss institutions are already participating in
seven of the SKAO’s Science Working Groups, including those
focusing on cosmology, gravitational waves, and galaxy
evolution. Swiss industry is expected to contribute expertise in
high-performance computing, data processing, antennas and
radio receivers, and precise time management through the
use of maser atomic clocks.
Switzerland has been significantly involved in the SKA project
over the past five years, gaining observer status in the SKA
Organisation (the SKAO’s forerunner) in 2016. Annual “Swiss
SKA Days” have built connections
among academia, industry and
government in recent years, showcasing
opportunities for Swiss involvement
in the SKA project and strengthening
the case for participation in the
country. In June 2021 SKAO signed a
cooperation agreement with EPFL and
in December 2021, the Federal Council
approved Swiss membership in the
SKAO, following Parliament’s decision
to provide the funding necessary for
membership and participation in the
construction and operations of the SKA
telescopes until 2030.
* The Swiss partnership includes:
Fachhochschule Nordwestschweiz (FHNW),
Universität Zürich (UZH), Eidgenössische
Technische Hochschule Zürich (ETHZ),
Zürcher Hochschule für Angewandte
Wissenschaften (ZHAW), Universität
Basel (UniBAS), Université de Genève
(UniGE), Haute École spécialisée de Suisse
Occidentale (HES-SO), Centro Svizzero di
Calcolo Scientifico (CSCS).
LEFT: The Swiss flag is raised at the SKAO Global
Headquarters for the first time following the
accession of Switzerland. Credit: SKAO
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Three more
cooperation
agreements in
SKAO’s bag
BY ANIM VAN WYK (SKAO)

In a little over three months, the SKA
Observatory (SKAO) notched up three
cooperation agreements with different
national research organisations.
The latest agreement, with the
French National Centre for Scientific
Research (CNRS), was signed on 7
March. It took place a month after
India’s National Centre for Radio
Astrophysics (NCRA) joined the
SKAO’s fold on 2 February, while
the National Research Council of
Canada (NRC) had their turn in
November 2021. This brings to five
the number of such agreements
since the SKAO was launched.
“The basic idea behind these
agreements is that the project is
already going full steam ahead
while many countries have not
managed to ratify the SKAO
Convention yet,” explained the
SKAO’s International Relations
Manager Thijs Geurts. “Therefore it
makes sense to have these interim
agreements in place. They serve as
a legal bridge until a country has
completed the ratification of the
Convention.”
The task force that paved the way
for the SKAO Council had approved
a template for cooperation
agreements, he said. “We still
use the template to this day and
therefore the starting point of
each cooperation agreement is the
same. The process is also similar –
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we go back and forth on the text,
but try to stick to the template as
much as possible since we want the
various cooperation agreements to
be as similar as possible.”
However, as legislation and
circumstances differ between
countries, the SKAO must
accommodate particular requests.
On the whole, the negotiation of
a cooperation agreement takes a
couple of months. They are meant
to be a step on the ladder to full
membership, enabling industry
in a particular country to receive
contracts in return for the country’s
financial contributions to the SKAO.
LEFT: Top left: Prof. Yashwant Gupta,
Centre Director of India’s National Centre
for Radio Astrophysics (NCRA), holds a
copy of the organisation’s cooperation
agreement with the SKAO.
Middle: The SKAO’s Director-General, Prof.
Phillip Diamond (left), and Prof. Antoine
Petit, President and CEO of the CNRS, after
signing an agreement on behalf of their
organisations.
Bottom: The President of the National
Research Council of Canada (NRC),
Iain Stewart, during an online signing
ceremony in November 2021. Credits:
NCRA/Shilkumar Meshram & SKAO
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2 minutes with...
Swiss SKAO
Council members
The SKAO Council’s March meeting
marked the first time that a Swiss
delegation attended as full members. Kevin Reymond
(above right) is the representative of the State Secretariat
for Research and Innovation while Dr Jean-Paul Kneib
represents the Swiss scientific community.
What does full SKAO membership mean for Switzerland?
Kevin: As host of CERN, Switzerland is pleased to be
a full member of this project which will bring about
revolutionary advances in the field of astronomy as well
as foster international scientific cooperation. It will also
provide Switzerland with the opportunity to strengthen
its ties with the other member states on a national level
as well as allow Switzerland to position itself in the field
of multi-messenger astronomy.
Jean-Paul: Science education is really important in
Switzerland and so there is always strong interest in
science projects. Science gets a lot of airtime on radio
and TV – much more than in some other countries, I
would say. So while being an SKAO member is important
for scientists, it is also for the Swiss public.
What does your role on the SKAO Council involve?
Kevin: My role entails taking a position on the
different items that the Council is discussing. I always
try to defend the interests of the project as well as
Switzerland’s interests.
Jean-Paul: I’m leading the Swiss scientific community
involved in the project; both the astrophysicist and data
scientist sides, and am also close to the people involved
in construction. We are newcomers to this project
compared to other countries that have been involved for
decades, and so we have to work out where we can fit.
Part of my role is identifying the excellence and expertise
we have in Switzerland that can benefit the project, and
suggest where the Swiss can contribute to the SKAO.

Diversity taskforce
starts work
BY MATHIEU ISIDRO (SKAO)
Last year, fulfilling a charge set by the Director-General,
the SKAO’s Equality, Diversity and Inclusion Working
Group (EDIWG) produced a set of 23 recommendations to
strengthen the organisation’s commitments to EDI in line
with its values and founding treaty. The recommendations
looked at areas such as accessibility, culture, development,
inclusion and recruitment (see our article in Contact 8).
Those recommendations
were endorsed by the SKAO’s
Executive Leadership Team
(ELT) in December, and a
small taskforce consisting of
members of the EDIWG, ELT
and HR was set up in January
of this year to develop an
Implementation Plan setting
out priorities for immediate
action and longer-term
milestones.
The EDI Taskforce has been
meeting regularly since and
gathering draft actions in
a number of areas, and is
expected to complete its
work in the coming weeks.
This plan will help the SKAO
further develop a diverse
working culture and assist
ongoing efforts to recruit
and retain the most talented
and diverse staff possible. It
will also emphasise gender
equity and opportunity,
in line with the SKAO’s

commitment to become
an employer of choice for
women in STEM.
Gender diversity at
the SKAO
On the occasion of
International Women’s Day,
on 8 March, we also put
together historical data on
gender diversity at the SKAO
for the first time. You can see
a positive trend overall, with
women representing 25%
of staff employed in Science,
Engineering and Technical
roles, and 58% in businessenabling functions, with an
overall representation of
women amounting to 38%
of all staff as of September
2021. While the trend is
positive, we, like other similar
organisations, are facing
hiring challenges when it
comes to diversity, and we
are determined to keep
improving on these numbers.

What has been the highlight of your SKAO duties so far?
Kevin: The fact that we are attending a council meeting
for the first time as a full member. It changes many of
the dynamics.
Jean-Paul: A wonderful moment we celebrated was
the signing just a couple of days ago of an agreement
with the French National Centre for Scientific Research
(CNRS) which marked a great step on the way to France’s
accession to the SKAO. I hope it will encourage more
countries to join the Observatory.
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Observatory keeps spotlight
on dark and quiet skies
BY ANIM VAN WYK (SKAO)

The astronomical community has been laying a strong
foundation towards mitigating satellite mega-constellation
interferences and protecting observations of the sky.
Thousands of fast-moving satellites have been launched into
orbit near the Earth since May 2019. Though they are meant to
provide near-universal internet connectivity, these satellites can
cause serious interference in radio, visible and infrared parts of
the electromagnetic spectrum.
New IAU Centre launched
To coordinate the efforts of those concerned about satellite
mega-constellations’ impact on astronomy, the SKA Observatory
(SKAO) and the US National Science Foundation’s NOIRLab
co-host a centre dedicated to preserving dark and quiet skies.
Under the auspices of the International Astronomical Union,
this new IAU Centre for the Protection of the Dark and Quiet
Sky from Satellite Constellation Interference (IAU CPS) started
operating on 1 April.
As IAU CPS co-hosts, the SKAO will focus on radio
interference while NOIRLab is to guard against optical
interference. The centre’s work will be organised into different
hubs: one for satellite observations and software (called
SatHub) and others for policy, industry and technology, and
community engagement.
So far, the astronomical community has had fruitful discussions
with megaconstellation operators, including Amazon’s Project
Kuiper, SpaceX, and OneWeb. Three other companies took part in
the working groups that led to the formation of the centre, with
operator Telesat helping to develop a best practices document.
Getting the UN on board
Also in February, the United Nations Committee on Peaceful
Uses of Outer Space (COPUOS) accepted for discussion a paper
on the protection of Earth’s dark and quiet skies – a historic
first. COPUOS is the paramount forum in the world to manage
interference from large satellite constellations.

and Technical Subcommittee (STSC) outlined several
actions to combat the impact of satellites on astronomical
observatories, including:
• r ecognising that ground and space-based astronomical
research constitute an instrumental part of space
exploration;
• r aising the attention of governments to the harm created by
the uncontrolled expansion of artificial light at night, and;
• s upporting the adoption of the set of voluntary best
practice guidelines for satellite constellation operators.
Bringing the issue to the attention of international policymakers is a key step in strengthening regulations and obtaining
global protective measures for astronomy down the line. At
the meeting, SKAO staff gave four statements, a technical
presentation, and also elaborated on ongoing mitigation
measures for radio interference at the industry symposium held
at the same time. Most countries commented positively on the
topic and the subcommittee agreed to retain it on the agenda
of its next 2023 meeting.
“We have achieved a lot over the last couple of months,”
said the SKAO’s spectrum manager and co-director of the
IAU CPS, Federico Di Vruno. “There is good momentum in
the astronomical community and industry to find ways to
mitigate interference and the response from policymakers is
also positive. We now need to transform all the goodwill into
implementable actions.”
ABOVE: Starlink satellites over Carson national forest in the
US, photographed soon after launch, show the impact satellite
megaconstellations has on optical astronomy. Credit: M. Lewinsky

The paper that was presented to the COPUOS Scientific
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Attracting the new generation of scientists
BY ANIM VAN WYK (SKAO)

The SKA Observatory has big ambitions for its post-doctoral programme. Once
the telescopes reach the commissioning phase, SKAO Director-General Prof. Philip
Diamond would like to welcome three post-doctoral fellows each year.
“Any observatory like ours needs a programme to tap into the

after a famous radio-astronomer, similar to the Jansky fellowship

new generation of young scientists, both those interested only

at the National Radio Astronomy Observatory in the US or CSIRO’s

in astronomy but also those interested in the technical aspects

Bolton fellowship in Australia. Though the SKAO programme is

of astronomy – whether it be the software or the development

still small, the Observatory welcomed a new post-doctoral fellow,

of new generations of hardware,” said Prof. Diamond. Ideally, the

Dr Simon Purser, earlier this year while Dr Philippa Hartley was

SKAO’s post-doctoral fellowship programme would be named

promoted to SKAO scientist.

DR PHILIPPA
HARTLEY

•	Joined in September 2019, promoted to
SKAO scientist in March 2022
•	PhD thesis: Finding and looking through
strong gravitational lenses

DR HAO
(HARRY) QIU

DR SIMON
PURSER

• Joined in March 2021

• Joined in January 2022

•	PhD thesis: Detecting fast radio bursts

•	PhD thesis: Ionised jets associated with

(FRBs) with the ASKAP telescope in
Australia

massive protostars
Tell us about your post-doc project. Like

Tell us about your post-doc project.

Tell us about your post-doc project.

Philippa, I am part of the team preparing

My work has involved writing code to

My project – called SUPERHeRO – is

future SKA users by creating artificial

simulate what the telescopes will see, in

conducted with a former SKAO project

datasets true to those that will ultimately be

addition to working with partners and

scientist, Prof Evan Keane. We aim to

observed by the telescopes themselves. I

collaborators to deliver a series of Science

improve the precision of utilising FRBs as

help provide realistic models of the diffuse

Data Challenges. These aim to familiarise

cosmology probes, researching possibilities

galactic foreground, which obscures the faint

the community with SKAO data and drive

in observations, theory, and statistics

signature of reionisation in the early Universe.

forward the development of new data

to improve our understanding of these

analysis methods.

extragalactic transients.

What’s the best part of the SKAO?

What’s the best part of the SKAO? I get

What’s the best part of the SKAO?

there is a strong sense of working together

to work with people from all over the world

You get an insider’s view of the SKA and

towards a common goal. As for the job

to achieve together something amazing.

learn about the work needed to create a

itself, I enjoy writing code and knowing that

It is a wonderful privilege to be part of this

functional radio telescope for astrophysics.

it will ultimately (hopefully!) be reused for

truly international project.

There is also adequate funding to support

future data challenges is satisfying in itself.

In your wildest dreams, Nature covers

scientific research for an early career

In your wildest dreams, Nature covers

a journal article you authored that
describes… The true nature of dark matter

researcher such as attending conferences
and obtaining computing infrastructure for

Within the science data challenges team,

a journal article you authored that
describes… High-resolution images that

and its effect on the growth and evolution

data reduction.

of the Universe.

In your wildest dreams, Nature covers

stars launch ionised gas jets and the point

If you weren’t an astronomer, you’d

a journal article you authored that

at which this material becomes focussed

describes… Maybe using the SKA array

into a narrow beam. These images would

to detect the epoch of helium reionisation

reveal the dominant mechanism behind

with FRBs?

the production of the jets, helping resolve a

If you weren’t an astronomer, you’d

long-standing debate.

most likely be… I think I would’ve liked to

If you weren’t an astronomer, you’d

be a chef.

most likely be… Either a software

most likely be… I really don’t know! I
nearly did a degree in fine art photography,
so maybe that.

resolve both the point at which young

developer, personal trainer, or some
strange combination of both!
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Roll-out of SKAO brand continues
BY THE SKAO COMMUNICATIONS TEAM

Almost a year on since the launch of the SKAO brand, its rollout continues with the
brand being applied to new assets in Australia and South Africa, as well as the first
major revision of the SKAO Brand Book since its launch. Here’s a quick tour.
Getting real in Australia and South Africa
The first vehicles have now been delivered to the teams in
both countries, with the first SKAO wheels on the ground!
A small but sure and symbolic sign that the Observatory is
becoming real and starting to operate in both countries. In
total, the Observatory will operate a fleet of about 30 vehicles
for the teams to get around.
The teams are also moving in to what will become the
engineering operations and science operations centres for
each telescope. Discussions are taking place in terms of
branding, signage, etc., even down to the colour and style
of carpets to match the HQ look and help create that “one
observatory” feel when you walk into an SKAO building, no
matter where you are!
Branded apparel and merchandise is also starting to appear, with
a range of polo shirts, fleece jackets, sports clothes, caps, mugs,
etc. being produced for the Observatory and our local delivery
partners CSIRO and SARAO. In the mid-term future we hope to
launch an e-shop where you will be able to buy such items.

Brand book v1.2
The brand book is an important reference document for
the SKAO’s staff and partner organisations, detailing the
Observatory’s vision, mission and values, and setting out the
high-level principles behind the brand such as the use of logos,
fonts, colours, collaborations, etc. In our first major update
since its publication last year, we’ve made several changes.
We’ve tightened our use of language to ensure consistency
in what we call telescopes, antennas, arrays and so on in our
public content. In a complex scientific and technical project
like the SKA, this is essential!
We’ve updated the Observatory’s boiler plate and have
added an SKA boiler plate that briefly explains the project
and describes the telescopes. Boiler plates are standardised
texts used to help editors and media in their writing but they
are also useful in scientific and engineering publications
and documents to ensure consistent descriptions of the
Observatory and its telescopes.
Staying on the theme of publications and papers, if you’re
receiving funding from the SKAO, delivering work on its behalf,
or would like to acknowledge it for its support, we’ve added
several standard forms of words to that effect.
Last but not least, when it comes to visuals, we’ve updated
colour codes to ensure greater consistency between print and
digital media and stay truer to the brand’s primary colours.
And in terms of logos, we’ve updated some of our logos
for SKAO facilities and collaborations, and have now added
dedicated SKA regional centre (SRC) branding as proto-SRCs
come online in many SKAO member countries as well as
introducing some of the first official team logos.
If you’d like to know more, do take a look at the brand book
and contact us about using the SKAO brand.
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Pathfinders

CHIME/FRB project releases first
catalogue of fast radio bursts
BY DR ZIGGY PLEUNIS (DUNLAP INSTITUTE FOR ASTRONOMY & ASTROPHYSICS, UNIVERSITY OF TORONTO)

The Canadian Hydrogen
Intensity Mapping Experiment
(CHIME) telescope is proving
to be a game-changer for
studying fast radio bursts
(FRBs), luminous flashes of
radio waves that are detectable
over extragalactic distances.
The recent release of the first
catalogue of FRBs detected
by the CHIME/FRB project
has increased the number of
published FRBs by an order of
magnitude, and has enabled
the first population studies of
these enigmatic bursts. CHIME/
FRB has now also started an
alert system for new detections.

ABOVE: Members of the CHIME/FRB Collaboration during a recent virtual meeting.
Credit: CHIME/FRB Collaboration.

FRBs were first discovered in 2007 and their origin remains
mysterious. Although a thousand of them occur on the
sky every day that could be detected by modern-day radio
telescopes, the small fields of view of most of those telescopes
lead to small yields. It takes a telescope with great mapping
speed – a combination of sensitivity and field of view – to
obtain the detection rate necessary for the collection of a
statistical sample of FRBs.
CHIME is such a telescope. It was originally conceived as a
cosmology experiment, but its unique design makes it ideally
suited to survey the sky for FRBs as well. It has an 8,000m2
collecting area and a powerful correlator that allows the
formation of 1024 beams over roughly 200 deg2 of the sky
(about a thousand times the area of the full Moon). With these
beams astronomers can digitally “point” the telescope in
different directions at the same time without moving the static
CHIME dish.
Since about 2016, a team of over 50 scientists and software
developers mostly based in Canada, have been working on the
design, construction and commissioning of the FRB experiment.
CHIME/FRB detected its first FRBs in the summer of 2018 and
has since been surveying the sky almost every day.
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The first catalogue, containing 536 FRBs, is made up of
all bursts detected in the first year of operations (see sky
distribution figure). Carefully analysing these bursts, quantifying
the system sensitivity and observing time and interpreting
these results, required a few years of work with contributions
from all team members. All the data is publicly available.
Four articles led by PhD students on the team interpreted
various aspects of the wealth of information in the catalogue:
• R
 afiei-Ravandi et al. 2021 showed that the positions of
FRBs on the sky are correlated with large-scale structure in
the Universe.
• Josephy et al. 2021 showed that FRBs come from all over the
sky and do not avoid the Galactic plane.
• P
 leunis et al. 2021 showed that there is a difference in the
appearance of repeating bursts and one-off events.
• C
 hawla et al. 2021 showed how the dispersion and
scattering properties of the FRBs can be interpreted.
Everyone can now subscribe to alerts upon detection of new
FRBs by CHIME/FRB, a system designed to encourage followup observations to complement the CHIME team’s own work.
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LEFT: Sky positions
of the 536 fast
radio bursts in
the first CHIME/
FRB catalog.
Credit: CHIME/
FRB Collaboration,
2021, ApJS 257, 59.

Massive LOFAR
data release details
millions of objects
BY ASTRON

Over a seven-year period, an international team
of scientists has mapped over a quarter of the
northern sky using the Low Frequency Array
(LOFAR), revealing an astonishingly detailed
radio image of more than 4.4 million objects
and a very dynamic picture of our Universe. All
of the data have recently been made public.
The vast majority of these objects are billions of light years
away and are either galaxies that harbour massive black
holes, or rapidly growing new stars. Rarer objects include
colliding groups of distant galaxies and flaring stars within
the Milky Way.

“This release is only 27% of the entire survey and we anticipate
it will lead to many more scientific breakthroughs in the
future, including examining how the largest structures in the
Universe grow, how black holes form and evolve, the physics
governing the formation of stars in distant galaxies and even
detailing the most spectacular phases in the life of stars in our
own Galaxy,” says astronomer Dr Timothy Shimwell, based at
ASTRON and Leiden University.
The wealth of new information has already produced many
scientific publications, such as the largest ever studies of
colliding clusters of hundreds to thousands of galaxies
offering new insights into magnetic fields and high energy
particles in the Universe’s largest structures; finding curious
signals from nearby stars that may be induced by orbiting
exoplanets; pin-pointing the slowest-spinning pulsar that
challenges the current theories describing such objects;
observing so called “jellyfish galaxies” shedding material as
they travel through the surrounding medium; witnessing
eruptions of black holes that shape their local environment;
probing the fabric of the cosmic web through the locations
and shapes of galaxies; shedding new light on the most
distant supermassive black holes in the Universe.
Read the full Astronomy and Astrophysics journal article.

This data release, which is by far the largest from the LOFAR
Two-metre Sky Survey (LoTSS), presents about a million objects
that have never been seen before with any telescope, and
almost four million objects that are new discoveries at radio
wavelengths. The data can be used to search for a wide range
of signals, such as those from nearby planets or galaxies right
through to faint signatures in the distant Universe.
RIGHT: A composition radio (LoTSS; purple), UV (GALEX; yellow) and
X-ray (ROSAT; blue) image of the Cygnus loop supernova remnant. This
spectacular structure in the Milky Way is something to look forward to in
future LoTSS data releases as the survey is now beginning to explore our
Galaxy. Credit: Jennifer West
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LEFT: An all-sky radio
image created with LOFAR
/ AARTFAAC12, during the
Perseids meteor shower at
12 August 2020 21:25:51
(2-second integration). It
shows the Milky Way, the
Northern Galactic Spur, and
broadband radio emission
from a meteor. This radio
meteor was visible for over
two minutes.

Meteors imaged in radio glory
BY DR TAMMO JAN DIJKEMA (ASTRON)

For the first time, the LOFAR telescope has imaged the radio emission of several meteor showers,
showing the versatility of this SKA pathfinder instrument.
Meteors are long known to reflect radio emissions beamed
from Earth. In fact, this was one of the first subjects that Sir
Bernard Lovell studied at Jodrell Bank in 1945. Observing
radars’ meteor reflections is now a popular activity among
many radio amateurs.
What is special about the all-sky images that LOFAR captured
of the Perseids and Geminids meteor shower in 2020, is that
many of the meteor trails – at about 100km in altitude – were
recorded in every channel selected between 30MHz to 60MHz.
Because the signals covered such a wide frequency range,
they are probably not reflected from Earth.

scientists record the sky with low-light video cameras to
capture meteors and compute their trajectory. During the
night of 12-13 August 2020 when the Perseids meteor shower
was in action, this network observed more than 700 meteors.
Over 200 of those meteors matched LOFAR images we
recorded that night!
The radio meteors we saw followed the exact same path as
the optical meteors. However, whereas the optical meteor
lasted only fractions of a second, some radio trails persisted
for minutes. We could even see the meteor trail being blown
apart by the winds at that altitude.

In fact, astronomers aren’t sure yet just what causes these
meteors to emit radio waves. This kind of emission was first
detected in 2013 with the Long Wavelength Array (LWA) in
New Mexico, USA. LOFAR is more sensitive and has a higher
resolution than the LWA and can therefore observe meteors
with weaker radio emissions.

The radio images were taken by 12 LOFAR stations within a
1.2km radius. A new sub-system of LOFAR that piggy-backs
on its regular observations – called AARTFAAC12 – correlates
all 576 dipole antennas of these stations every second. This
alternative mode of LOFAR operation is useful for catching
transient events such as meteors.

To be sure that LOFAR was indeed observing meteors, we
compared its observations with optical observations from
the CAMS BeNeLux project. As part of that project, citizen

Our results appeared in the Journal of the International
Meteor Organization, while you can view an intriguing timelapse of the whole night’s radio meteors on YouTube.
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Astronomical mystery becomes
clearer thanks to SKA precursors
BY RACHEL RAYNER (CSIRO)

Astronomy’s newest strange objects, odd radio circles, have been pulled into sharp
focus by astronomers using two of the world’s most capable radio telescopes.
When first revealed in early 2021 by the ASKAP telescope,
owned and operated by CSIRO in Western Australia, odd
radio circles quickly became an object of fascination. Theories
around their origins ranged from galactic shockwaves to the
throats of wormholes.
Now, a new detailed image captured by SARAO’s MeerKAT
radio telescope and published in Monthly Notices of the Royal
Astronomical Society, is providing researchers with more
information on the circles’ composition and shape.
“People often want to explain their observations and show
that it aligns with our best knowledge. But to me, it’s much
more exciting to discover something new, that defies our
current understanding,” says researcher Dr Jordan Collier of
the Inter-University Institute for Data Intensive Astronomy in
South Africa, who compiled the image from MeerKAT data.
Only five odd radio circles have ever been revealed, and all
in 2021. So far, it is known that they are rings of faint radio
emissions surrounding a galaxy with a highly active black hole
at its centre. How they came to exist, and why they are so rare,
we still don’t know.

The MeerKAT image identified more than one ring encircling
a radio-active elliptical galaxy. This narrows down potential
theories but it will take more teamwork and technology to get
to the truth.
“With their incredible capabilities, ASKAP and MeerKAT are set
to revolutionise our understanding of the Universe faster than
ever before,” said Professor Norris.
CSIRO acknowledges the Wajarri Yamatji as the traditional
owners of the Murchison Radio-astronomy Observatory site
where ASKAP is located.
BELOW: Colour was assigned to data from ASKAP (turquoise) and
MeerKAT (mint) radio telescopes, as well as to optical and near infra-red
data from the Dark Energy Survey. The colour images were subsequently
combined to create this composite image of an odd radio circle (ORC).
Credit: J. English (U. Manitoba)/EMU/ASKAP/MeerKAT/DES(CTIO)

“We always expected that next-generation telescopes
like ASKAP and MeerKAT would probably stumble across
unexpected new discoveries, but we didn’t think it would
happen so quickly,” says leading researcher, Prof. Ray Norris
from Western Sydney University and CSIRO.
ASKAP is the only telescope so far that can find odd radio
circles. Despite being 16 times bigger than our own galaxy,
odd radio circles are hard to see. However, ASKAP’s swift,
comprehensive and sensitive scans of the sky enable it to
discover new, faint objects. MeerKAT in South Africa can then
home in on these objects and give us a clearer, more in-depth
image, as it did with odd radio circles.
RIGHT: The discovery image of ORC-1 in the EMU survey’s
ASKAP data is seen on the left, while the follow-up
observation using MeerKAT is on the right. Both images
display radiation from a large range of sequential radio
frequencies. Using both the ASKAP and MeerKAT telescopes
provides a broad range of spatial scales that include diffuse
emission and detailed structure.
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MeerKAT discovers
mystery gas clouds
BY SARAO

The South African MeerKAT radio telescope has revealed the largest yet discovered
accumulation of elemental hydrogen gas without associated stellar components.
This mysterious chain of hydrogen gas clouds is the size of a massive galaxy.
Appearing at the edge of a relatively
massive group of galaxies, it is
possible that the cloud chain is gas
stripped from group-member galaxies,
but it may also be primordial and
gravitationally drawn into the group
through a cosmic filament pathway.
The discovery of the mystery clouds
was published in the Astrophysical
Journal under the title “The detection of
a massive chain of dark HI clouds in the
GAMA G23 Field”.
One of the paper’s co-authors, Prof.
Michelle Cluver from Swinburne
University in Australia, explained: “We
found gas in many galaxies, but we did
not expect anything like these clouds.
They form a huge complex of tenuous
atomic hydrogen gas that stretches
over a distance of 1.3 million light
years. Seven spots of concentrated gas
can be discerned from the complex.”
ABOVE: Overlay of MeerKAT 21-cm neutral
hydrogen gas on a deep optical image.
Credit: SARAO
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However, despite its extraordinarily large
gas mass, there are almost no stars in
the vicinity of the complex. Normally,
any cool gas like atomic hydrogen is
associated with a “home” galaxy, where
the gas reservoir feeds and grows
the galaxy over eons of time. Such
a large cloud simply cannot survive
on its own: floating freely, the local
environment is far too harsh as it gets
heated up and ionised by the radiation
from surrounding galaxies. Only the
gravitational pull of a galaxy can, in
principle, compact a cloud to a degree
where it gets dense enough to create
a natural shield against the cosmic
background radiation.
Another co-author, Prof. Thomas
Jarrett from the University of Cape
Town in South Africa, said: “We were
very surprised that we did not find
any indication of a significant amount
of stars. There have to be stars, it’s
inconceivable for a cloud the size of a
galaxy to simply be floating in space!”

There is one possible exception to this,
where a small dwarf galaxy is seen close
to one corner quadrant of the cloud
complex, leaving at least six dark clouds.
Yet it is far too small to possibly be the
origin of all this gas.
The paper’s corresponding researcher,
Prof. Gyula Józsa from the Max Planck
Institute for Radio Astronomy in
Germany and Rhodes University in South
Africa, elaborated: “Only a handful of
cloud complexes with similarities to this
one are known and our new discovery
seems to differ in quite some key
aspects. The simplest explanation would
be that of a tidal interaction between
galaxies, the gas being ripped out of
the host galaxies in a close encounter.
How the supermassive concentrations
without any stars can be formed still
needs to be explained.”
BELOW: Dark Cloud Chain as seen in the
neutral hydrogen (left) and deep optical
imaging (right). No evidence of a “host” galaxy
is seen at the central position of the massive
cloud. Credit: SARAO
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Large MeerKAT data
release reveals beautiful
new cosmic puzzles
BY SARAO

Astronomers worldwide now have access to
a huge trove of curated data flowing from the
MeerKAT Galaxy Cluster Legacy Survey (MGCLS).
The dataset was publicly released to accompany a comprehensive overview
paper published in the Astronomy & Astrophysics journal. By delving into this,
astronomers can get closer to answering a variety of challenging questions,
such as those relating to the formation and evolution of galaxies throughout
the Universe.
Using the South African Radio Astronomy Observatory’s (SARAO) MeerKAT
telescope – an SKA precursor instrument – this first observatory-led survey
demonstrated MeerKAT’s exceptional strengths. Observations amounting to
approximately 1,000 hours of telescope time produced highly detailed and
sensitive images of the radio emission from 115 clusters of galaxies. They were
carried out in 2018.
“In those days we were still characterising our new telescope while developing
further capabilities required by numerous scientists,” said the head of
Commissioning and Science Operations at SARAO, Dr Sharmila Goedhart. “We
knew that MeerKAT was already very capable for studies of this sort, and we
observed galaxy clusters as needed to fill gaps in the observing schedule.”
More than two years of work followed to convert the raw data into radio images,
using powerful computers, and to perform scientific analysis. This was done by
a large team of South African and international experts led by a young South
African researcher from Rhodes University and SARAO, Dr Kenda Knowles.
The force of gravity has filled the expanding Universe with objects extending
over an astounding range of sizes, from comets that are 10km across, to
clusters of galaxies that can span 10 million light-years. These galaxy clusters
are complex environments, host to thousands of galaxies, magnetic fields, and
large regions of extremely hot gas, electrons and protons moving close to the
speed of light, and dark matter.
Such “relativistic” electrons, spiralling around the magnetic fields, produce
the radio emission that MeerKAT can detect with unprecedented sensitivity,
allowing for a deeper understanding of these structures. Thus radio telescopes
such as MeerKAT and the future SKA are exceptionally well-suited to studying
the evolution of galaxy clusters, the largest structures in the universe held
together by gravity, particularly when adding information from optical and
infrared and X-ray telescopes.
The MGCLS paper presents more than 50 newly discovered patches of
emission. Some of them have been explained and others remain a mystery,
awaiting advances in our understanding of the physical behaviour of galaxy
cluster plasmas.
RIGHT: A few examples of the physical behaviour of galaxy cluster plasmas, some associated
with the bright emission from so-called “radio galaxies”, powered by the jets of supermassive
black holes. Credit: SARAO
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Third call for MeerKAT
observations now open
BY SARAO

Researchers have until noon UTC on 3 May 2022 to apply for up to 100 hours of
observation time on the MeerKAT radio telescope.
Principal investigators with any affiliation, including postdocs
and PhD students, can apply for imaging projects only.
These may not unduly clash with the specific science goals
of ongoing large projects listed on the MeerKAT science
dashboard.

Since MeerKAT has particular characteristics that may require
adaptation during processing when researchers are only
familiar with other radio interferometers, SARAO encourages
collaboration between new users and those with prior
MeerKAT experience.

Proposals will be evaluated on both the merits of the science
case (in a dual-anonymous process), as well as the feasibility of
the analysis plan.

All approved projects will be scheduled over a one-year period
starting in the last third of 2022. Twelve months after the last
observation, the visibilities and automatically-produced data
cubes, if any, will become freely available through the MeerKAT
data archive interface.

“Turning large amounts of MeerKAT data into science can be
challenging. A proposal with a compelling science case but
an unrealistic or unclear data analysis management plan is
unlikely to be ranked highly overall,” SARAO explains in the
proposal guide.

Instructions, documentation, and the tools required to
prepare and submit proposals are available on the MeerKAT
Knowledge Base.

Credit: SARAO
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SKA pathfinders reveal radio
footprints of a minor merger
BY DR DARIA GUIDETTI (INAF)

An international group of researchers led by the Italian National Institute of
Astrophysics (INAF) has revealed a weak “bridge” of radio emission connecting a
galaxy cluster to a galaxy group, within the Shapley Supercluster, interpreted as
the echo of a collision between the two.
The results of this study, part of the Radio Sky 2020
cooperation*, is about to be published in the Astronomy &
Astrophysics journal. Observations were carried out with three
SKA pathfinders: ASKAP in Australia, MeerKAT in South Africa,
and the Giant Metrewave Radio Telescope (GMRT) in India.
Their observations were combined with optical data from
ESO’s VLT Survey Telescope and X-ray data from ESA’s XMMNewton space telescope.
With more than 8,000 galaxies, the Shapley Supercluster
is the largest known gravitationally-bound structure. It is
at about 650 million light years from us in the southern
Centaurus constellation and is a site of formation of large
structures at the present cosmological epoch. It has been in
the crosshairs of radio telescopes for 30 years, but the lack of
interferometers with the adequate sensitivity in the Southern
Hemisphere prevented the detection of the weak diffuse radio
emission such as that discovered in this study.
“For a long time we had a study of this type in mind,” says Dr
Tiziana Venturi, Director of INAF’s Radio Astronomy Institute
and lead author of the article. “Finally, ASKAP and MeerKAT
have allowed us to access the Shapley Supercluster with the
appropriate radio resolution and sensitivity, which, in synergy
with other X-ray and optical data belonging to the team,
allowed a very detailed study.”
The detected radio emission is interpreted as a result of
a collision between a cluster and a group of galaxies, an
example of the so-called minor mergers, events of mass
assembly involving lower energy than collisions between
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galaxy clusters of similar size and/or larger mass (major
mergers), but much more common in the Universe.
“Until now it was not clear whether scale relations between
the various observational quantities would also apply to these
low energy mergers,” continues Dr Venturi, “and our results,
in addition to confirming the existence of the radio emission
we had predicted, show that even minor mergers can affect
both individual galaxies and entire structures of clusters and
groups of galaxies, leaving detectable traces at all scales.”
The study also reports the discovery of a very peculiar headtail radio galaxy and a ram-pressure stripped spiral galaxy,
whose origin is traced back to the same minor merger event.
The radio data exploited in this study represents the state of
the art of the SKA-project precursors and pathfinders, and
provide only a first taste of the wealth of information and
discoveries that SKA radio telescopes will offer on the weak
population of cluster radio sources.
*Radio Sky 2020 is a bilateral scientific and technological
cooperation project between Italy and South Africa funded by the
Italian Ministry of Foreign Affairs and International Cooperation
and the National Research Foundation of South Africa.
ABOVE: Composite image of the central region of the Shapley
Supercluster. In the background, the optical emission of the galaxies seen
by ESO-VST in r-band; in blue, the hot gas emission permeating the whole
region detected by XMM-Newton; in red, the radio emission detected by
MeerKAT. Credit: G. Di Gennaro
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MWA finds mysterious object unlike
anything astronomers have seen before
BY ICRAR

A team mapping radio waves in the Universe has discovered something unusual
that releases a giant burst of energy three times an hour, and it’s unlike anything
astronomers have seen before.
The team who discovered it think it could be a neutron star or
a white dwarf – the collapsed core of a star – with an ultrapowerful magnetic field. Spinning around in space, the strange
object sends out a beam of radiation that crosses our line of
sight, and for one minute in every 20, is one of the brightest
radio sources in the sky. The results have been published in
the journal Nature.
Astrophysicist Dr Natasha Hurley-Walker, from ICRAR’s Curtin
University node, led the team that made the discovery.
“The radio waves repeated like clockwork about three times
per hour. In fact, I could predict when they would appear to an
accuracy of one ten-thousandth of a second,” she said. “That
was completely unexpected. It was kind of spooky because
there’s nothing known in the sky that repeats on that timescale
so precisely. And it’s really quite close to us – about 4,000
lightyears away. It’s in our galactic backyard.”
The object was discovered by Curtin University Honours
student Tyrone O’Doherty using the Murchison Widefield Array
(MWA) telescope in outback Western Australia, and a new
technique he developed.
“It’s exciting that the source I identified last year has turned
out to be such a peculiar object,” said Mr O’Doherty, who is
now studying for a PhD at Curtin. “The MWA’s wide field of view
and extreme sensitivity are perfect for surveying the entire sky
and detecting the unexpected.”
Dr Hurley-Walker said the observations showed the mysterious
object was incredibly bright and smaller than the Sun, emitting
highly-polarised radio waves, suggesting the object had an
extremely strong magnetic field.
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“It could be a type of slowly spinning neutron star called an
‘ultra-long period magnetar’ that has been predicted to exist
theoretically,” she said. “But nobody expected to directly detect
one like this because we didn’t expect them to be so bright.
Somehow, it’s converting magnetic energy to radio waves
much more effectively than anything we’ve seen before.”
Dr Hurley-Walker is now monitoring the object with the MWA
to see if it switches back on.
“If it does, there are telescopes across the Southern
Hemisphere and even in orbit that can point straight to it,”
she said.
Dr Hurley-Walker plans to search for more of these unusual
objects in the vast archives of the MWA.
“More detections will tell astronomers whether this was a rare
one-off event or a vast new population we’d never noticed
before,” she said.
Shanghai Astronomical Observatory (SHAO) is a member of the
MWA. China’s SKA Regional Centre Prototype, funded by the
Ministry of Science and Technology of China and the Chinese
Academy of Sciences, is hosted by SHAO and contributed to
processing the MWA observations used in this research.
BELOW: (Left) This image shows a new view of the Milky Way from the
Murchison Widefield Array, with the lowest frequencies in red, middle
frequencies in green, and the highest frequencies in blue. The star icon
shows the position of the mysterious repeating transient. Credit: Dr
Natasha Hurley-Walker (ICRAR/Curtin) and the GLEAM Team. (Right) This
image shows the Milky Way as viewed from Earth. The star icon shows the
position of the mysterious repeating transient. Credit: Dr Natasha HurleyWalker (ICRAR/Curtin).

ISSUE

10

07/04/2022 17:56

An artist’s impression of what the object might look
like if it’s a magnetar. Magnetars are incredibly
magnetic neutron stars, some of which sometimes
produce radio emission. Known magnetars rotate
every few seconds, but theoretically, “ultra-long
period magnetars” could rotate much more slowly.
Credit: ICRAR.
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Centaurus A is a giant elliptical active galaxy 12
million light-years away. At its heart lies a black hole
with a mass of 55 million suns. This image shows
the galaxy at radio wavelengths, revealing vast lobes
of plasma that reach far beyond the visible galaxy,
which occupies only a small patch at the centre of the
image. The dots in the background are not stars, but
radio galaxies much like Centaurus A, at far greater
distances. Credit: Ben McKinley, ICRAR/Curtin and
Connor Matherne, Louisiana State University.

28

C O N TA C T

24242_SKAO Contact 10_v2.indd 28

ISSUE

10

07/04/2022 17:56

MWA observes black hole eruption
spanning 16 times the full Moon in the sky
BY ICRAR

Using the Murchison Widefield Array (MWA), an ICRAR-led international team has
produced the most comprehensive image of radio emission from Centaurus A,
which contains the nearest actively feeding supermassive black hole to Earth.
As the black hole feeds on in-falling gas, it ejects material
at near light-speed, causing “radio bubbles” to grow over
hundreds of millions of years. When viewed from Earth,
the eruption from Centaurus A now extends eight degrees
across the sky – the length of 16 full Moons laid side by side.
The team’s research paper was published in the Nature
Astronomy journal.
Lead author Dr Benjamin McKinley, from ICRAR’s Curtin
University node, said the image reveals spectacular new
details of the radio emission from the galaxy.
“These radio waves come from material being sucked into the
supermassive black hole in the middle of the galaxy,” he said.
“It forms a disc around the black hole, and as the matter gets
ripped apart going close to the black hole, powerful jets form
on either side of the disc, ejecting most of the material back
out into space, to distances of probably more than a million
light-years.
“Previous radio observations could not handle the extreme
brightness of the jets and details of the larger area
surrounding the galaxy were distorted, but our new image
overcomes these limitations.”
Dr Massimo Gaspari, a co-author of the paper from Italy’s
National Institute for Astrophysics, said the study corroborated
a novel theory known as “Chaotic Cold Accretion” (CCA), which
is emerging in different fields.

“Triggered by this rain, the black hole vigorously reacts
by launching energy back via radio jets that inflate the
spectacular lobes we see in the MWA image. This study is
one of the first to probe in such detail the multiphase CCA
‘weather’ over the full range of scales,” Dr Gaspari concluded.
MWA director Prof. Steven Tingay said the research was
possible because of the telescope’s extremely wide field-ofview, superb radio-quiet location, and excellent sensitivity.
“The wide field of view and, as a consequence, the extraordinary
amount of data we can collect, means that the discovery
potential of every MWA observation is very high. This provides a
fantastic step toward the even bigger SKA-Low telescope.”
The MWA is managed and operated by Curtin University
on behalf of an international consortium, and is located at
the Murchison Radio-astronomy Observatory in Western
Australia. The observatory is managed by CSIRO, Australia’s
national science agency, and was established with the support
of the Australian and Western Australian Governments. We
acknowledge the Wajarri Yamatji as the traditional owners of the
observatory site.
The Pawsey Supercomputing Research Centre in Perth – a Tier 1
publicly funded national supercomputing facility – helped store
and process the MWA observations used in this research.

“In this model, clouds of cold gas condense in the galactic
halo and rain down onto the central regions, feeding the
supermassive black hole,” he said.
RIGHT: Centaurus A is a giant elliptical active galaxy 12 million light-years
away. At its heart lies a black hole with a mass of 55 million suns. This
composite image shows the galaxy and the surrounding intergalactic
space at several different wavelengths. The radio plasma is displayed in
blue and appears to be interacting with hot X-ray emitting gas (orange)
and cold neutral hydrogen (purple). Clouds emitting Halpha (red) are also
shown above the main optical part of the galaxy which lies in between
the two brightest radio blobs. The ‘background’ is at optical wavelengths,
showing stars in our own Milky Way that are actually in the foreground.
Credit: Connor Matherne, Louisiana State University (Optical/Halpha), Kraft
et al. (X-ray), Struve et al. (HI), Ben McKinley, ICRAR/Curtin. (Radio).
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Team SKA

Dr Chiara Ferrari

Director, Maison SKA-France
On 7 March 2022, the French national research agency CNRS signed a cooperation
agreement with the SKAO, the result of years of work by the Maison SKA-France
consortium led by Director Dr Chiara Ferrari. Only a month later, France is
imminently (at the time of writing) due to sign the accession agreement which
formally starts the process of becoming an SKAO member state following
ratification of the Convention in the country.
An active research scientist at the Observatoire de la Côte d’Azur in Nice, Chiara is also chair of the European SKA Forum and an
observer to the SKAO Council representing France. We caught up with her to discuss galaxy clusters, French enthusiasm for the
SKA project, and how winter sunsets set her on the path to being an astronomer.
A trip down memory lane first,
Chiara – what was your childhood
like?
I grew up in a small Italian village
(Coldirodi) close to the town of Sanremo
and the border with France. Young
Chiara was very different because I was
very shy! I enjoyed reading and studying
from a very young age, but I was not
isolated, I had a lot of friends.
Where do you trace your love of
astronomy back to?
My parents had a rose farm, where my
older sister and I spent a lot of time. In
the evening when we were leaving the
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farm to go home, the sunset colours
and Venus were often amazingly
beautiful, especially in winter. I always
wanted to understand what
was behind this beauty. It was
really through reading that I
developed a love for astronomy
– I wasn’t on the terrace with a
telescope. When I was around
seven I asked my father to buy
me a book, which I could not
really understand (I wanted
an advanced one, not just a
book for children!), but I was
always studying it, dreaming
of the moment I would fully
understand it.

BELOW: Chiara front and centre with
childhood pals. “I was - and still am - so happy
among friends,” she says.
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Growing up on a rose farm on the
Italian coast sounds idyllic!
It was a really amazing childhood, but
it also taught my sister and me that in
life you have to work hard. There was
extremely demanding, tiring work for
my parents behind each single rose.
Of course, it also meant that when I
was travelling around for my postdoc,
I never left my home village without a
bunch of roses!
How did that early interest turn into
a career as an astronomer?
In high school my physics teacher
asked the class if we had ever thought
of doing astrophysics, and the more I
read about it, the more I liked the idea.
I studied astronomy at the University
of Bologna, which has a great history
of radio astronomy, and then did my
PhD in optical astronomy in Nice, which
included several trips to Chile to observe
with ESO’s telescopes. From there, a
Marie Curie Intra-European postdoctoral
fellowship allowed me to go to Innsbruck
in Austria, where the astrophysics
institute was just being renewed. I stayed
there for five years with the fellowship
and then an Associate Professor
position, before returning to Nice for a
permanent position at the Observatoire
de la Côte d’Azur in 2008.
With a PhD in optical astronomy,
how did you transition to radio
astronomy?
Luckily I had a good basis from
university, and while I was in Innsbruck
I was also free to develop my own
research and collaborations. This was
when the SKA project was really starting,
and the pathfinders and precursors
were entering operations, in particular
I was involved in LOFAR. It was a
good opportunity to start doing radio
astronomy again, and then I brought
that knowledge back to Nice.
Let’s briefly touch on languages,
because like many people in this
field you’re operating in several
languages on any given day. Is
it extra difficult because of the
astronomical terms which aren’t
really everyday language?
A PRIL
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My dream would be to be a person
who learns languages very easily, but
it takes me time. In the beginning, I
was very shy in meetings because of
that. With astronomy terms sometimes
you don’t know how to translate a
word, but actually, the risk is the other
way around. Even in French, which is
much better than my English, I can
talk more easily about astronomy than
about everyday life, so I can discuss
the intricacies of galaxies but never
remember the names of the fish when
I’m ordering in a restaurant! Then if I
have to speak about astronomy in my
native Italian, I am a disaster [laughs].
Speaking of galaxy clusters, your
area of specialism, what is it that
interests you about them?
The most fascinating thing is the huge
amount of physical processes that you
can investigate in these systems. Their
mass is dominated by the mysterious
“dark matter”, and they are observable
as thousands of galaxies within an
intra-cluster medium (ICM). The
different components of the ICM can be
observed in X-rays, radio and in submillimeter. Galaxies are also excellent
physics laboratories because they are
complex, made by different components
like stars, gas, dark matter. Multiwavelength analyses allow us to study
the physical processes driving galaxy
and galaxy cluster evolution. Over the
years, I’ve also developed a strong
interest in the filaments connecting
galaxy clusters, so really huge regions
of the sky.
That brings us nicely on to how
the SKA telescopes will assist your
research.
They will give us the complete view of
what we call the non-thermal emission
in clusters: radio emission associated
with magnetic fields and particular
physical phenomena that accelerate
or reaccelerate electrons. When you
observe just rare events, you observe
the extreme cases, but there is a
combination of physical processes at
work and you can only understand all
of them when you have a complete
view. It’s like when you enter a dark

ABOVE: Chiara’s travels have included
attending the MeerKAT telescope inauguration
in South Africa in July 2018.

room, and you can see only the biggest
things; when you switch on the light,
you see everything. With galaxy clusters,
the SKA will be like switching on the
light. Beautiful cluster images recently
obtained with SKA precursors and
pathfinders start to give a flavour of a
renewed radio view of galaxy clusters…
And, thanks to my role as SKA-France
Director, I have been learning in more
and more detail the full potential of the
SKAO in a wide range of astronomical,
cosmology and fundamental physics
domains: I am so impatient to have the
two SKA telescopes observing the sky!
When did you first get involved with
the SKA project?
In 2013, when the science working
groups were formed. Since then I
fell in love with the SKA. At the SKA
Science conference in Sicily in 2014
we were asked “What science could
you do with these kinds of telescopes,
and what more would you need?” This
approach of building the observatory
with a huge discussion among the
community, and having the feeling
that as scientists we could help to
decide how the SKA telescopes would
be from a technological point of view,
I enjoyed that a lot. Around that time,
I was also invited to a South African
SKA Postgraduate Bursary Conference
and started to fully realise the scientific
and technological impact, but also the
societal impact of the SKA. [cont...]
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Like very few others in our
partnership, you’ve held roles across
the various strands of SKA activity:
the governance, the science, the
data, and the engineering side of
things. Do you have a favourite part
of all this?
I’m very grateful to participate in all
of these parts because I see how
they need to complement each other.
Whatever meeting I am in, even the
most political discussion, it’s the science
that we want to do with the SKAO that
is at the centre, but having an overall
view can make it easier to identify where
to go in order to optimise decisions
that depend on so many factors. It is
fascinating to see how the different
components of such a huge project
need to be developed together in order
to successfully build the best possible
Observatory. It is key to be surrounded
by people with whom we can discuss,
and from whom we can learn. That’s a
very enriching process.

How did your career evolve from
conducting your own research to
becoming Director of Maison SKAFrance?
I discovered that within big projects
like the SKA, it’s not only important to
have interesting questions, but also
to show that there is a connection
with technology and innovation. With
colleagues at CNRS-INSU and others, I
organised the first SKA France Industry
Day in Nice at the end of 2015, which
was a big success. After that, CNRSINSU, along with four initial academic
partners (Paris Observatory, Nice
Observatory, and the universities of
Orléans and Bordeaux) decided to
create this SKA France coordination to
oversee developments. I learned that
I was named director when I was in
Australia about to give a talk and it was
one of the most exciting moments of
my career. I felt like I was a metre off the
ground and I think I gave the best talk
of my life! From 2018 to 2020, I have

been director of “Maison SKA-France”, a
public-private partnership with fourteen
members, half from industry, half from
academia. This allowed us to work
hand-in-hand to prepare the proposal
for the French participation in the SKA
project.
CNRS recently signed a cooperation
agreement with the SKAO and
in just a few days, the French
Ambassador to the UK will sign
the agreement on the accession of
France to the SKAO. What can you
tell us about the enthusiasm in the
French community?
There’s growing interest, of the
astronomical community of course,
as shown by the successful French
participation to the last SKA Science
Data Challenge for instance, but also
of colleagues from other domains, like
computer science, signal processing
and applied mathematics. They see the
SKAO challenges as exciting use cases
for their research.

BELOW: Chiara and her partner Alessio have ventured
across Europe by motorbike, seen here in Norway.
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What do you see as the main benefit
to France of becoming a member
at a national level, as President
Macron committed to in 2021?
Firstly the fact that there are science
cases in which the SKA will be unique.
For France a keyword is also synergy:
the French astronomical community
has a strong interest in combining the
SKA observations with those coming
from other big instruments observing
other parts of the electromagnetic
spectrum. If we want to understand
the physics behind what we observe,
we cannot limit ourselves in most cases
to just one kind of observation. To
understand star formation for instance,
you cannot just observe how many
stars form (information that you can
get, for instance, in optical), but you
have to observe how much gas can be
transformed into stars and to measure
the properties of magnetic fields in star
forming regions, and for this you need
the SKA.
That’s why I am also involved in the
SKA Regional Centre activities, because
I strongly believe that enabling a very
wide community to use SKA data will
be key. We cannot allow ourselves to
have SKA data being used only by radio
astronomers – they will do a great job,
but we will not realise the full potential
of the SKA. An astronomer that has
always been working with optical, X-ray
or infrared telescopes, for example,
needs to be able to fully exploit SKA
data for their science.
Last but not least, let me stress that
SKAO is seen as an important driver
for innovation in key fields such as low
environmental impact computing and
data centres, or challenges related to
the production and management of
renewable energy.
Let’s move on to discussing equity,
diversity and inclusion (EDI), a big
focus for the SKAO, starting with how
you view the situation for women in
astronomy at the moment.
I think it has improved because we talk
a lot about it, which we weren’t really
doing until a few years ago. People have
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to understand that there are biases,
then they will accept change much
better. However, I’ve heard and still hear
phrases like “You are there because
you’re a woman and there are not many
women.” That’s not very pleasant to
hear when you have been working so
hard for something.
What do you think at an
organisational level the SKAO can
do to improve in this area?
It is already doing very well, because
SKAO is a younger infrastructure, and
its people are extremely conscious
of these issues. Keeping initiatives in
which women talk about their path
is very important, allowing people to
show what they can do. Seminars about
bias are also extremely useful because
they can switch on the light in people’s
brain and make them realise their own
biases; that includes understanding
that sometimes we are very severe with
ourselves, too.
These things take time, take awareness,
and take people talking about it in a
scientific way, especially when you talk
to scientists. You need to find a way
to show that there is a bias through
concrete examples and statistics. I think
it will be a long path, but we’re on the
right path.
Do you have role models that you
look up to in your day-to-day life,
perhaps that help your work life
too?
My parents, because they knew that the
heart and the brain have always to go
together in life, and that’s a model for
me. Sometimes we think “clever” people
only work at a very high intellectual
level, but my mother and father worked
on the farm in a very clever way. I’m
aware that whatever work you do, you
can do in a stupid way, or in a smart
way, and it’s not because you are an
astrophysicist, that you can consider
yourself a genius.
I remember people telling me “Don’t
do astrophysics, it’s hard to find a job
afterwards”, but my parents told me
“You are good enough to find solutions,
so do what you like. If it works, it works.

And if not, you will find another way
forward.” When I’m tired, I think about
that and these words are still able to
motivate me a lot.
It’s clear you work incredibly hard
but how do you like to switch off
and enjoy life?
My favourite thing is to swim in the
Mediterranean Sea – I live close to it
and when I jump in the water and I start
swimming I feel like a bird flying. Where
I live we have both the mountains and
the sea, so we have many opportunities
to live outdoors, jogging, playing tennis,
walking in the mountains, these things
make me feel good. I also love flowers
[gestures to a collection of orchids in the
room], gardening and I like cooking a lot.
What’s your best dish?
I like to experiment. Probably my best
are pasta and risotto, but now, after
the COVID-19 lockdown period, I also
make very good pizza. I like cooking for
friends and making food with friends
and family. Unfortunately I lost my father
in 2014, but I have my mother and my
two grandparents who are nearly 96, the
same as Queen Elizabeth, living nearby!
Of course I enjoy spending time with
my partner Alessio, who always, always
supports me. We have been together
since high school. He has a motorbike
and we like to travel around. Once we
drove from Sanremo to North Cape
in Norway, the northernmost point of
Europe. When I was a child we could
not travel much, and for many years I
did not enjoy travelling. But now, also
thanks to the SKA, I really feel like a
citizen of the world, and I hope that we’ll
find these days of travelling freely again.
All photos courtesy of Chiara Ferrari.

TEAM SKA
In each issue of Contact, we’ll get
to know one of the many talented
people contributing to the SKA
project, hearing about their work,
how they got here and their advice
for the next generation. You can
find more profiles on our website.
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Events

SKAO to host international science
communication conference
BY MATHIEU ISIDRO (SKAO)

The SKAO Global Headquarters will play host to the fourth edition of the
Public Awareness of Research Infrastructures (PARI) conference later this year.
Organised on behalf of the European Association of National Research Facilities
(ERF-AISBL), the event is supported by the UK’s Science and Technology
Facilities Council and Jodrell Bank’s Centre for Engagement.
PARI brings together public relations practitioners, science
communicators, educators, and researchers working for
and with research infrastructures to exchange best practices
and lessons learned in communicating science to the
public. The conference will explore key themes of interest
for research facilities such as emerging trends in science
communication, misinformation, the role and impact of
research infrastructures in society as well as communitybuilding and education, and the impact of COVID-19 on
science communication.

This year PARI will be held as a hybrid event for the first time,
hosted both in-person at the SKAO GHQ, and online to allow
maximum participation.
Held from Monday 18 to Wednesday 20 July, PARI 2022 will
coincide with the returning bluedot festival at Jodrell Bank
from Thursday 21 to Sunday 24 July. A music, science and
culture event, bluedot attracts thousands of visitors to the
UNESCO World Heritage site over a weekend each year.
Find out more information about PARI 2022.

Dark Skies and Society workshop in Oxford
Communications and Outreach experts from the SKAO were invited to attend an
international workshop on Dark Skies and Society in Oxford in March. The meeting
brought together academics, practitioners and industry representatives to share
insights on the preservation of dark skies and the ecological and health impact of
light pollution globally, but also to discuss sustainable development opportunities
enabled by dark skies such as astro-tourism.
The meeting looked at socio-economic benefits dark skies can bring in terms of
improved and more efficient urban planning, promoting Indigenous knowledge,
and developing tourism opportunities; but also at the effects of light pollution on
biodiversity, mental health and well-being; and the importance of greater public
advocacy for dark skies and stronger policies.
Astro-tourism is a promising avenue for sustainable economic development near
the SKA sites in Australia and South Africa which the SKAO is keen to support,
working with local partners.
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ABOVE: Heatmap of global
participation in the VLBI in the
SKA era workshop. Credit: CSIRO

Hundreds gather online for
interferometry workshop
BY CSIRO

More than 400 people gathered online
in February 2022 to discuss the future
of very-long-baseline interferometry
(VLBI) science once the SKA telescopes
are operational.
Hosted by Australia’s Commonwealth Scientific and Industrial
Research Organisation (CSIRO) and also sponsored by the
SKA Observatory (SKAO), the week-long “VLBI in the SKA era”
workshop saw global interest in the topic. In total, 16% of
the participants were from Australia, with China, South Africa,
and the Netherlands representing the next top locations.
Support from CSIRO’s Cutting-Edge Symposium programme
allowed the organisers to offer free registration and further
accessibility grants leading to wide participation.
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Highlights from the workshop included:
• p
 resentations from several SKA science working group
chairs emphasising the broad range of research that will be
strengthened by VLBI
• u
 pdates and plans from many VLBI facilities, including
specific attention to low-frequency VLBI
• discussions on the role of SKA regional centres in SKA-era VLBI
• p
 reliminary planning on VLBI methodology for both SKAMid and SKA-Low.
Eighty speakers presented over the week, 74 of them live.
The full agenda can still be viewed online, and recordings are
available for registered participants. A conference summary
paper is in preparation for planned release in 2022.
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First SKA Regional Centre training
gets hands on with ‘containerisation’
BY DR MARCELLA MASSARDI (INAF) AND DR MCARMEN TORIBIO (CHALMERS UNIVERSITY OF TECHNOLOGY)

The first in a series of training events has been held on the techniques and
tools the SKA user community will need to do science with Observatory data via
the global network of SKA Regional Centres (SRCs).
The Science User Engagement group of the SRC
Steering Committee (SRCSC) organised the “Hands-on
Containerisation” event from 27 January to 10 February,
a fully virtual event attracting more than 260 registered
participants from 27 countries, spanning a large diversity
in experience and backgrounds. Around 120 attendees
participated live in the training sessions, and many more
downloaded presentations, Q&A sessions and tutorials,
which are available on the event website.
The first session gave an overview of the SKA project and its
Data Challenges, and covered the basics of software tools

GitHub, GitLab, Docker and Singularity. The tutorials were
tailored to be applied to the SKA Science Data Challenge 1 data,
which provided useful simulations of future SKA observations
before real data flows in. The second session was dedicated
to advanced tutorials and further tricks to solve issues.
Both format and content were enthusiastically appreciated
by the attendees, who gave positive and constructive
feedback: this is being considered in the framework of the
SRCSC efforts to define the community’s training and support
requirements.

What is containerisation?
Astronomers use an abundance of different software tools
and customised pipelines to analyse data, which could cause
a significant maintenance burden for SRCs, and present
barriers for reproducibility and Open Science. “Containers”, like
Docker and Singularity, provide a way to package code and its
dependencies so that anyone can easily deploy and reproduce
a workflow across (and beyond) the SRC network. This
method means users don’t have to worry about installation
dependencies, and it protects customised pipelines from being
broken by updates which may prove to be incompatible with
other elements in the pipeline.
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Celebrating women in astronomy
BY MATHIEU ISIDRO (SKAO)

11 February marked International Day of Women and Girls in Science. The
event kicked off a number of public outreach events, talks and activities
around the world as part of a month-long celebration of Women in
Astronomy coordinated by the IAU’s Office for Astronomy Outreach.
Diversity and inclusion are core values of the SKAO and
the Observatory is keen to become an employer of
choice for women in STEM, it was therefore natural we’d
support this initiative!
The communications team of the Observatory worked
on a number of resources, including this video interview
with two of our astronomers, Dr Shari Breen and Dr
Philippa Hartley, answering frequently asked questions
from the public. We also interviewed Dr Chiara Ferrari,
SKA-France Director, for this issue of the SKA magazine.
Actions weren’t limited to public communication, and we
also announced a lineup of speakers for the Observatory’s
internal seminar series over the coming year, covering
topics such as diversity and business strategy,
astronomy’s role in fostering cultural relations, recent
research, engineering, and computing.

Here are a few highlights from the IAU’s activities:
• D
 aily content highlighting the contributions of
women in astronomy across the decades, including
this short video about pioneering radio astronomer
Ruby Payne Scott.
• A
 series of weekly “Meet the IAU astronomers”
interviews between women in astronomy around
the world, including Dr Shirin Haque, IAU National
Outreach Coordinator from Trinidad and Tobago,
interviewing Dame Jocelyn Bell Burnell, discoverer of
the first pulsar.
• A
 “draw an astronomer” contest for children 12 and
under around the world, who had their artworks
shared by the IAU.

RIGHT: SKAO’s Dr Shari Breen and
Dr Philippa Hartley answer frequently
asked questions about SKA science.
Click on the thumbnail to watch the video.
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Produced by Italian company SIRIO thanks to Italy’s National
Institute of Astrophysics (INAF), this model SKA-Low antenna
has found its new home in Western Australia’s Murchison Shire!
The Shire is home to CSIRO’s Murchison Radio-astronomy
Observatory, future site of the SKA-Low telescope. Delivered by
CSIRO in December, just in time for Christmas, the antenna
is now on display at the Shire offices for any visitors to see up
close (pictured here with Murchison Shire CEO Bill Boehm).
Credit: Murchison Shire.

Upcoming events
URSI Radio Science Meeting AT-AP-RASC 2022

IAU General Assembly

30 May – 4 June
Gran Canaria, Spain
https://www.atrasc.com/home.php

2 – 11 August
Busan, South Korea
https://www.iauga2022.org/

European Astronomical Society Annual Meeting

Communicating Astronomy to the Public (CAP) 2022

27 June – 1 July
Valencia, Spain
https://eas.unige.ch/EAS2022

12 – 16 September
Sydney, Australia
https://capconferences.org/2022

EuroScience Open Forum (ESOF)

Big Science Business Forum 2022

13 – 16 July
Leiden, Netherlands
https://www.esof.eu/

4 – 7 October
Granada, Spain
https://www.bsbf2020.org/

SPIE Astronomical Telescope + Instrumentation

International Conference on Research Infrastructure
(ICRI) 2022

17 – 22 July
Québec, Canada
https://spie.org/conferences-and-exhibitions/astronomicaltelescopes-and-instrumentation
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19 – 21 October
Brno, Czechia
https://ec.europa.eu/info/events/international-conferenceresearch-infrastructures-icri-2022-2022-oct-19_en
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News

SKAO in the news
Fin24
SA stands to benefit as construction of world’s largest
telescope gains ground – The financial section of South Africa’s
biggest news website highlighted the SKAO’s progress in
procurement at the end of 2021.
China News Network
Discovery of new celestial bodies in the Milky Way reveals how
Chinese and foreign researchers work together to “survey the
sky and chase the stars” – For Mandarin readers, this article
covers the discovery of a radio source in the Milky Way that
pulses every 18.18 min, published in the journal Nature.
Space.com
The mission to reduce the carbon footprint of astronomy –
Space.com published an article featuring SKA power engineer
Adriaan Schutte, who talked about the SKA Observatory’s
efforts to reduce its energy requirements and include as much
renewable energy as possible.

Indian Express
India inks interim agreement with SKAO; final review by govt
underway – With over 4 million followers on Twitter alone,
this Indian Express article about the SKAO’s cooperation
agreement with the country’s National Centre for Radio
Astrophysics reached a huge audience.
BBC
Astronomers stand up to satellite mega-constellations – The
UK’s BBC covered the launch of a new centre that the SKAO
is co-hosting with the aim to protect astronomy from the
negative impact of mega-satellite constellations.
CNN
Los astrónomos están más cerca de descifrar los misteriosos
círculos de radio impar gracias a nueva imagen – For Spanish
readers, CNN detailed the odd radio circles first discovered in
the ASKAP telescope’s archive and then captured in greater
detail by its counterpart in South Africa, MeerKAT.

Cartoon Corner
“It’s important to
make sure your
analysis destroys as
much information as
it produces” – a very
appropriate consideration
for astronomers using
the SKA telescopes
given the amount of
data they’re expected to
produce! Credit: XKCD
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Jobs

SKAO jobs
With the start of construction of the SKA telescopes, we continue to recruit HQ
based staff across a number of areas. We are now also recruiting roles based in
Australia and South Africa. Some of those roles are employed through our partners
CSIRO and SARAO. Make sure to register on our recruitment website to receive
alerts.
SKA-Mid Dish AIV Project
Manager

SKA-Mid Telescope
Domain Specialist

Head Of International
Relations

The SKA-Mid Dish AIV Project
Manager will manage the delivery
of the Dish Assembly Integration &
Verification (AIV) contract, and any
other assigned contracts, working
closely with the SKA-Mid Dish
Project Manager

The SKA-Mid Telescope Domain
Specialist will provide engineering
support and leadership, both in
their specific discipline and across
the entire SKA-Mid Telescope.
Working in collaboration with the
SKAO System Scientists, they are
responsible for the performance of
the SKA-Mid Telescope.

Supporting the Director General
and the SKAO’s Executive
Leadership Team, you will lead
on all international relations
activities, ensuring that the SKAO
effectively maintains and develops
institutional relationships with its
Member governments, partner
organisations, groups and
individuals in order to support
delivery of its mission to construct
the world’s largest observatory
dedicated to radio astronomy.

Deadline: 22/04/2022
APPLY HERE

Deadline: 29/04/2022
APPLY HERE

Deadline: 06/05/2022
APPLY HERE

Partner institute jobs
Head: Engineering & Technology Development
Responsible for strategic leadership and managerial oversight of the Engineering and
Technology direction with the objective enabling of SARAO to deliver on its primary mandate.
Deadline: 08/04/2022
APPLY HERE
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Celebrating
our community:
awards and honours
In this new section we aim to celebrate success and highlight and recognise colleagues, partners
and members of the community who have received prestigious grants, awards and honours.
Congratulations to all of them from the SKAO! If you’ve heard of a relevant award for the SKA,
contact us at magazine@skao.int.

Former SKA Science and Engineering Advisory Committee member Prof. Jack
Dongarra is the recipient of the 2021 ACM Turing Award, a $1 million prize often
referred to as the Nobel Prize of computing, for “pioneering concepts and methods
which resulted in world-changing computations”.

JIVE researcher Dr Shivani Bhandari has been awarded a Dutch Research Council
(NWO) Veni Grant to support her work on fast radio bursts using SKA pathfinders
LOFAR and the European VLBI Network (EVN).

Dr Laura Wolz, based at the Jodrell Bank Centre for Astrophysics and a former chair
of the SKAO’s Cosmology Science Working Group, has been awarded a UK Research
and Innovation Future Leaders Fellowship to work on “Mapping the cosmic web with
neutral hydrogen during the era of the SKA”.
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Prof. Melvin Hoare, based at the University of Leeds, UK, has received the Royal
Astronomical Society’s Education Award for Higher Education for his work leading
the Development in Africa with Radio Astronomy (DARA) project, training a new
generation of radio astronomers in eight SKA African partner countries.

NCRA radio astronomer Dr Ruta Kale, a member of the SKAO’s Extragalactic
Continuum Science Working Group based at India’s National Centre for Radio
Astrophysics, has received the national Science and Engineering Research Board
Women Excellence Award.

Phillip Clarke, a technician for SKA pathfinder e-MERLIN telescopes in the UK, has
been awarded the 2021 Institute of Physics Technician award for his “outstanding
contribution to provision of world-class radio astronomy instrumentation”. He has
worked at Jodrell Bank Observatory for 42 years.

Longtime SKAO engineering partners Aurecon honoured their SKA infrastructure
team twice at their internal awards known as The AURECONS, for Best Project
in Australia and New Zealand, and the People’s Choice Award for the favourite
company-wide project, as voted by staff.

The CHIME/FRB team has won the
American Astronomical Society’s 2022
Berkeley Prize for its “dramatic progress
on understanding fast radio bursts”
using the Canadian SKA pathfinder
telescope CHIME. (Read more on CHIME’s
breakthroughs on page 18.)

A PRIL

2022

24242_SKAO Contact 10_v2.indd 43

Two researchers at the Netherlands
Institute for Radio Astronomy (ASTRON)
have received European Research Council
Grants for work with SKA pathfinder
LOFAR: Dr Harish Vedantham,
a member of the SKAO Epoch of
Reionisation Science Working Group, will
aim to detect space weather events and
magnetic fields around exoplanets, while
Dr Brian Hare will use LOFAR to make
detailed 3D images of lightning.
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CONTACT – THE SKAO’s MAGAZINE
Published by the SKAO Communications team.
EDITOR: William Garnier
william.garnier@skao.int
EDITORIAL TEAM: Mathieu Isidro, Cassandra Cavallaro, Anim van
Wyk
magazine@skao.int
DESIGN: Joe Diamond, based on an original design
by Carbon Creative
We welcome your contributions to Contact!
Find out how to submit ideas here.
All images in Contact are courtesy of SKAO unless otherwise
indicated.
ABOUT THE SKAO
The SKAO, formally known as the SKA Observatory, is an
intergovernmental organisation composed of Member States
from five continents and headquartered in the UK. Its mission is
to build and operate cutting-edge radio telescopes to transform
our understanding of the Universe, and deliver benefits to society
through global collaboration and innovation. Its two telescopes,
each composed of hundreds of dishes and thousands of antennas,
will be constructed in South Africa and Australia and be the two
most advanced radio telescopes on Earth. A later expansion is
envisioned in both countries and other African partner countries.
Together with other state-of-the-art research facilities, the
SKAO’s telescopes will explore the unknown frontiers of science
and deepen our understanding of key processes, including the
formation and evolution of galaxies, fundamental physics in extreme
environments and the origins of life. Through the development of
innovative technologies and its contribution to addressing societal
challenges, the SKAO will play its part to address the United Nations’
Sustainable Development Goals and deliver significant benefits
across its membership and beyond.
The SKAO recognises and acknowledges the Indigenous peoples
and cultures that have traditionally lived on the lands on which the
SKAO facilities are located.
FRONT COVER: The new MeerKAT image of the Galactic centre region
is shown with the Galactic plane running horizontally across the
image. Many new and previously-known radio features are evident,
including supernova remnants, compact star-forming regions, and
the large population of mysterious radio filaments. The broad feature
running vertically through the image is the inner part of the (previously
discovered) radio bubbles, spanning 1400 light-years across the centre
of the Galaxy. Colours indicate bright radio emission, while fainter
emission is shown in greyscale. Credit: I. Heywood, SARAO.

HYPERLINKS: Contact is produced
primarily as a digital magazine. If
you are reading a print copy, use
the QR code to read this and other
issues of Contact online and access
the hyperlinks.
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