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Editorial from the Director-General
Dear Colleagues,
Welcome to the northern spring/southern autumn edition of the
SKA eNews, through which we try to bring you news from across
the international SKA project demonstrating the excellent progress
both in the design and science activities. As a reminder, this
publication is complementary to the bi-monthly SKAO Bulletin,
reporting on activities within the SKA Office (latest issue is
available here).
2018 is already shaping up to be a busy year. In February, I was
pleased to be present at the inauguration of the first SKA-Mid
prototype dish at the CETC54 factory in Shijiazhuang, south of
Beijing. I led an SKAO delegation to this event, which took place
on a bitterly cold, but beautifully clear day. Our Chinese hosts
had, as usual, excelled themselves with a large, heated marquee
being set up for the event, several distinguished speakers
(including MOST Vice-Minister Huang Wei) provided short
comments on China’s role in SKA and then we went outside for
the inauguration and first, formal movement of the dish. All in all, a
very satisfactory day. You will see photographs of the event
elsewhere in this Newsletter.
We have also now entered the season of Critical Design Reviews (CDR). Each CDR panel has strong
external membership and is chaired by a senior member of staff from SKA Organisation. To arrive at the
appropriate level of readiness for CDR, a consortium has produced a reference design for its piece of SKA,
supported by extensive prototyping, documentation, testing and validation. This is a major piece of work for
the consortia members, and I thank them for their dedication to the task, both those people working within
TM (who recently had their review) and those preparing for the CDRs to come. The overall SKA1 system
CDR is schedule for mid-2019.
The 26th Board meeting of SKA Organisation was held in Gothenburg, Sweden, hosted by our colleagues
at Onsala Space Observatory and Chalmers University of Technology. It was an excellent meeting with the
Board being provided with an update on construction and operations costs; discussing the development of
a plan for continued engineering activities for the period between the end of system CDR and the start of
construction; accepting the Operations Model Review which was conducted in February; being updated on
the excellent progress on MeerKAT, HERA, ASKAP and MWA; and getting an update from Observers on
the numerous activities happening in their countries. On the policy side, the Board was updated on the
progress towards the establishment of the inter-governmental observatory, the SKA Observatory, and the
preparations for the transition from the current organisation to the Observatory. In addition, our colleagues
at Onsala Space Observatory organised two tours of the site, a beautiful location on the sea front south of
Gothenburg.
Professor Philip Diamond, SKA Organisation Director-General.
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Reports from the Consortia
Central Signal Processor
Who are we?
The “Central Signal Processor” (CSP) Consortium is
comprised of 13 signatories from 8 countries with more
than 10 additional participating organizations. The
Consortium includes a rich mixture of engineers, scientists
and managers from various academic institutions, industry
and government labs spread over 5 continents (see
https://www.skatelescope.org/csp/ for more details). As
might be expected, it has been a challenge to proceed
efficiently with such a diverse and distributed team.
The lead organisation of the Consortium is the National Research Council of Canada (NRC). NRC has
contracted MDA Systems Ltd. (MDA a Maxar Company) to assist in leading the Consortium.
What are we designing?
The CSP Element includes design of the hardware and associated firmware/software necessary for the
generation of visibilities, searching for new pulsar candidates, and pulsar timing data from the telescope
arrays. More background on the CSP can be found in the previous eNews submissions:
http://newsletter.skatelescope.org/category/pdf-version-of-enews/
Current Status of Design Activities
Since the last eNews submission in November the CSP Team has completed four out of the five subelement CDRs, produced another costing update, updated various ICDs and progressed the requirements
to pave the way to CSP CDR.
The sub-element design teams have continued to progress with detailed design and prototyping as they
finalized their deliverables for their sub-element CDRs. There has been continued activity on the system
engineering side (requirements, ICDs, modeling, processes, standards, ILS/RAMs). There are still
challenges in finalizing the Level 1, 2, and 3 requirements required for efficient progression to CDR.
Key Sub-element Design Development
Local Monitoring and Control (LMC)
The CSP Local Monitoring and Control (LMC) Sub-element is responsible for coordinating all the CSP
processing functions according to commands from the Telescope Manager (TM), reporting the overall CSP
status based on the reports from the processing sub-elements, and configuring and sequencing the subelements. This sub-element is being led by NRC with significant contribution from INAF and assistance
from NZA, MDA and NCRA. The CSP LMC team provided a significant contribution to the SKAO-led
initiatives to define SKA standards and guidelines for implementation of the SKA Control System and the
SKA software engineering process, in particular the definition of the SKA Control Model (including states,
modes, commands and configuration) and the design patterns for generation and handling of logs and
alarms. Significant progress has been achieved on the CDR Deliverables. The INAF team finalized
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prototyping activities and submitted the prototype report in February 2018. The Interface Control
Documents for the interface with TM and with other CSP sub-elements have been re-structured to comply
with the SKA TANGO API design patterns, updated to comply with the latest version of the CBF, PSS and
PST designs (as submitted for respective sub-element CDRs), and signed. The CSP LMC requirements
have been updated to comply with the CSP Requirement Specification Rev 5 and released for internal CSP
review. Significant progress has been achieved on the verification requirements which are currently being
reviewed by the CSP LMC team. The risk registry and cost have been updated in February 2018, as per
the latest SKAO instructions. All this preparatory work allowed the CSP LMC team to finalize and firm-up
the design and achieve significant progress on the Detailed Design Document.
LOW Correlator and Beamformer (Low.CBF)
Since the last newsletter in November 2017 much progress has been achieved on the Low.CBF subelement, both at the formal documentation level as well as the prototyping level. The team pulled together
and worked on their CDR submission containing approximately ten core documents as well as a Work In
Progress (WIP) package containing more than 40 documents. The core documents of the submission were
requirements and their verification, detailed design, prototyping, signal modelling, development plan, risk,
cost, logistics and safety. The WIP file contained mainly prototyping result documents. The documents were
completed and submitted on the 26 January 2018 to allow the reviewers the time to review and comment
before the face-to-face meeting on March 8, 9 and 13th. Over 400 Observations Action Registers (OARs)
were recorded, most of which were addressed before the meeting, and some of the hairier ones discussed
during the meeting.

Figure 1. Gijs Schoonderbeek (ASTRON) presenting the new monolithic liquid cooled Gemini heatsink at
the Low.CBF Sub-element CDR.
The Low.CBF Sub-element CDR was conducted at the SKAO headquarters. Alain Baudry and Stephen Ord
were the external reviewers and provided valuable feedback on the design. Thank you also to the Mid.CBF
team who had conducted a cross-review which added perspective to the review. The structure and content
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of the review package was commended and supported an effective review. Wallace Turner was the chair
and he led us through the process efficiently. Philip Gibbs was our secretary. The review went very well
ending with the initial panel feedback indicating that the final report (due in a few weeks) should indicate a
pass with some OAR actions to resolve by element CDR. All in all it was a very pleasurable experience and
valuable to receive feedback.

Figure 2. Side by side view of the Low.CBF (left) and Mid.CBF (right) FPGA based processing boards.
There are many similarities between both solutions.
The CSP consortium ran a busy day at the SKAO on March 12th. The Low.CBF team attended various
splinter sessions and further progressed CSP element level design, interface details and future project
plans. Topics including element level requirements, LFAA interface, RFI mitigation, power quality,
EMI/EMC, logistics and plan towards element CDR.
Although the sub-element CDR goal has been achieved, there is still work remaining closing out the
remaining OARs, as well as the CSP element level CDR deliverables.
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Figure 3. The Low.CBF Sub-element CDR team celebrating their success! From left to right: Grant
Hampson, Yuqing Chen, Koos Kegel, Gijs Schoonderbeek, Andrew Brown, Agnes Mika and John Bunton.
In addition the team has been progressing the prototyping of the Low.CBF system. A Low.CBF Integration
Test Facility (ITF) has been established at CSIRO with a liquid-air cooled rack, networking, server,
automatic power transfer switch and liquid-to-liquid heat exchanger. Much has been already been learnt
from the ITF and will continue to inform the design as the solution becomes more complete. A single
Gemini FPGA LRU has been installed in the rack which can be controlled and monitored through a Python
Command Line Interface (CLI). The server talks to the FPGA using a custom Gemini data protocol, for
which an Automatic Register Generation System (ARGS) has been established. ARGS creates a
transparent layer between the FPGA memory map and the interfacing software.
The Gemini board is also now being revised with the release of HBM enabled FPGAs. It is anticipated that
the new LRU will be in the system later this year. To keep the team cohesive and moving in the same
direction the Low.CBF team is having a face-to-face meeting in April to create a plan and specification of
the Early Perentie Assembly (EPA). This will initially focus on writing FPGA code and testing of external
interfaces using emulators.
MID Correlator and Beamformer (Mid.CBF)
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The Mid.CBF Sub-element is led by NRC and is based on a Stratix 10 FPGA solution. This is a joint effort
with MDA and NZ Alliance.
This past quarter, Mid.CBF delivered all sub-element CDR documents by the scheduled deadline of January
22, 2018. The package was reviewed by a panel consisting of five SKAO reviewers and three external
reviewers, Jonathan Weintroub, David Fort, and Larry D’Addario. A three day review was held at SKAO in
Manchester, March 5 – 7, 2018, involving presentations by the team and spirited discussion of the raised
OARs. The team would like to thank all reviewers involved for their time and the valuable feedback on the
review package. The review concluded with Mid.CBF receiving a full pass.

Figure 4. Mid.CBF CDR participants included six members of the Mid.CBF team, three external reviewers,
several reviewers and observers from SKAO. Three members of the Low.CBF team also reviewed the
Mid.CBF design package and attended the Mid.CBF CDR.
The status of key prototyping activities is as follows:
•

•

Firmware design to progress high risk areas of firmware development
• Excellent progress made on implementation of the following key IP blocks:
• Full cross-connect correlator IP block
• PSS beamformer block
• Digital Resampler+Delay/Phase tracker IP block
• Parameterizable Corner Turn in DDR4 IP bock
• Channalizer and tunable filter IP blocks (Intel developing reference designs)
• In all cases, resource usage and target clock rates are being met
• Design work started on the top-level correlator FPGA design for the FSP-Part
Monitor and Control Software running on embedded processors
• TANGO successfully running on Arria 10 embedded processor
• Linux underlying drivers for M&C of FPGA IP blocks and FPGA configuration complete
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•
•
•

•

•

TANGO devices and GUIs for LED blinking IP block complete
Complete top to bottom M&C stack complete and functioning on Arria 10
Porting software to Stratix 10 embedded processors well underway
Hardware design of TALON-DX Processing Board
• TALON-DX Processing board contains the following key components:
• Intel Stratix 10 SX210 System-on-Chip FPGA
• 4 x DDR4 DIMMs @ rates up to 2666 MT/s
• 5 x FCI LEAP mid-board optical modules (12x25G bi-direction SERDES links each)
• 2 x QSFP28 cages for external interfaces
• First prototypes received and board bring-up complete
• 26G and 100GbE tests completed with excellent bit error rates results
• Fabrication of TALON-DX boards with engineering sample Stratix 10 SX280 FPGAs (with
embedded processor) complete and boards are ready to start testing
Mechanical/thermal modelling and design work
• Custom 2U 19” rack mount server box containing:
• 2 x TALON-DX processing boards
• 1 x Simple power distribution / isolation module
• 1+1 Redundant COTS ATX power supply
• 4 x hot-swappable fans (LRU can function using only 3)
• Detailed modelling of air-cooling which is now the baseline design
• Detailed design for the TALON LRU packaging
• First prototype server boxes received and testing underway

With the Mid.CBF Sub-element CDR review successfully completed, the focus now shifts to supporting
CSP Element CDR. The Mid.CBF team will take on a significant role in writing the CSP_Mid side of CSP
CDR documentation set, while coordinating with the PSS, PST and LMC teams to ensure a complete, high
quality review package is available on schedule. In parallel, the team will be addressing OARs from the
Mid.CBF CDR and making any required updates to the documents.

SKAO eNewsletter May 2018
www.skatelescope.org

9

Figure 5. The air-cooled TALON LRU custom 2U 19” rack mount server box containing two mechanical
model TALON-DX boards for testing purposes. Fiber optical and copper Gigabit Ethernet connections are
on the front panel with redundant hot-swappable power supplies and fans at the rear. The Mid.CBF TALON
system will consist of 370 TALON LRUs.
Pulsar Search Engine (PSS)
The PSS has also been through the sub-element CDR process since the last newsletter, in fact they were
first. The submission was achieved on time in December 2017. The total data pack submitted by the whole
Non-imaging team included 12 core documents supported by 30 documents with a total of 1581 pages and
additional spreadsheets. It was also supported by more than 150,000 lines of code all available through
repositories for consideration and review. In January 2018 we received a few hundred OARs on our
submission, covering the dozen primary documents. We had an intense week in which we had to review
and respond to all of the OARs leading up to the CDR itself which was on the 29 th and 30th January. The
two-day review was supported by a presentation which helped illuminate and clarify some of the OAR
issues that had been raised.
The LOW/MID.PSS Sub-element CDR was conducted at the SKAO headquarters and was externally
reviewed by Cees Bassa and Matthew Kerr. They provided very valuable feedback on the design.
Considerable effort was also put in by the LOW/MID.PST team in their cross-review which will harmonise
the post-OAR documentation for both sub-elements. The structure and content of the review package was
commended and supported an effective review, in particular the presentation which supported the review
and provide early visibility of the OAR resolutions. Wallace Turner was the chair and he led us through the
process effectively and efficiently. Philip Gibbs was our secretary and provide very good feedback, in
particular on risks. The review went very well ending with the initial panel feedback indicating that the final
report (due in a few weeks) should indicate a pass with some OAR actions to resolve by element CDR.
These include minor amendments needed to some of our documents to highlight some design choices and
the supporting evidence for them. This information was available in the document pack but needed to be
made more visible. We also needed to provide more information on the so-called realizable model as part
of the Signal Model.
As well as undertaking our own review the PSS team provided a cross-review of the PST documentation
stack. This too was extremely valuable in seeing areas where our own documentation could be enhanced.
Since the sub-element CDR we have been working hard on addressing the OARs. This has included
expanding the range of simulations undertaken for the Signal Model and folding in the Realisable Model
elements that were previously in our proto-typing documents. We have also been updating our DDD and
continuing to update requirements across the various levels. Prototyping has also continued apace. The
Cheetah and Rabbit pipeline environments have continued to develop significantly with new functionality
added as well as further abstraction allowing them to be used more widely. Integrating updated versions of
the Single Pulse Search and Fourier Domain Acceleration Search pipelines in Cheetah has continued too.
The first stage of the FPGA based prototype FDAS pipeline, which includes all elements up to the harmonic
sum, has now been completed by Covnetics and is currently being tested with the appropriate test vectors.
This has been developed for the Arria 10 based boards that are part of the protoNIP prototype located in
the Karoo. We are currently working with Covnetics to define the second stage of work which will look at
including the Harmonic Summing and also probably scaling to Stratix 10. Work on protoNIP has also
continued and we are currently finalising the build, OS and software distribution systems for it. Ready for
roll out of the prototype codes in time for element CDR.
Pulsar Timing Engine (PST)
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The Pulsar Timing Sub-element (PST) will perform high-fidelity, high-precision timing observations of known
pulsars for both Low and Mid telescopes. The primary task performed by this instrument is phase-coherent
dispersion removal, a computationally intensive algorithm that requires performing many large Fast Fourier
Transform operations in real time. The PST design is based on commodity off-the-shelf (COTS) hardware
with graphics processing unit (GPU) accelerators, and an early version of this solution is currently in use at
the MeerKAT telescope. In February, the PST design passed sub-element Critical Design Review and the
design team is currently addressing all comments and questions raised by the review panel. We are
particularly grateful to Matthew Kerr and Cees Bassa for undertaking additional responsibilities as external
reviewers of the PST design documents.
Path to CDR
Overall, the CSP Consortium has made good progress since November. The focus now is to perform the
cleanup following the sub-element CDRs and progress the Level 2 CSP CDR materials. We look forward to
a successful CSP CDR meeting in September
Report provided by the CSP consortium

Low-Frequency Aperture Array
Late last year the Paris Observatoire Nançay joined the AADC
Consortium. The team will focus on alternative beamforming
techniques: first results of integrated circuit designs are
expected soon.
The consortium is working on the completion of the Critical
Design Review material, but in the meantime engineering work
continues. Prototypes of the improved SKALA antenna have
been built and are currently under test in Europe,
see the photos below. These prototypes were tested at the MRO as well. After industrialisation and test
cycles, the SKALA4 will have better sensitivity and smoother characteristics compared with the SKALA
antennas used for the verification system.
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Figure 1 SKALA4 under test at Lord’s Bridge, Cambridge, UK

Figure 2 The INAF team testing an alternative SKALA4 construction

Report provided by the AADC consortium
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Mid-Frequency Aperture Array
Overview
The AAMID Consortium, working on the Mid-Frequency
Aperture Array (MFAA), an Advanced Instrumentation Work
Package, aims to demonstrate the feasibility, competitiveness
and cost-effectiveness of MFAA technology for SKA2. The
key advantage of AAs is the capability of realising a very
large Field of View and sensitivity, which results in an
unsurpassed survey speed. Furthermore, AAs are capable of
generating multiple independent FoVs, enhancing the efficiency of the system, for calibration and for multiple
concurrent observations.
Progress on MFAA Front-End design
A true time-delay based beamformer has been developed through collaboration between the Station de
Radioastronomie de Nançay and The University of Manchester. The integrated front-end system can process
dual polarised array with 64 antenna elements per polarisation. The operational frequency band is 400MHz –
1450MHz. Two independent beams can be formed out of each polarisation. The integrated active finite array
prototype and the corresponding beamformer is shown in Fig. 1.

Figure 1. The active antenna array prototype and the beamformer.

The response from each channel will be measured from man-made sources. The aims are to check the
linearity of each channel and phase variations in the channel when different time delay parameters are
introduced. The setup is shown in Fig. 2.
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Figure 2. The setting up for the linearity testing.

A 2m 2 Vivaldi antenna array with integrated receiver is under construction at Station de radioastronomie de
Nançay in France. The arrays are composed of 256 vivaldi antenna with two polarizations. Each polarization
contains also two beams. This phased antenna aperture array uses a full custom ASIC like LNA; Active
Balun Filter and true time delay beamformer. All the ASICs was designed by microelectronic Nançay team
for MFAA concept in order to have the best trade-off between performance/power consumption/ cost. The
antenna array uses a set of PCB with different level of amplification, filtering and combination before the
digitisation of the signal

Figure 3. 2m² Integrated Receiver Vivaldi antenna array with SATA cable connection.
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The Bordeaux team has developed a digitiser board based on the AD9689-2000 from ADI. This board is
composed by 4 digitisation channels. For each channel, a filter bank has been designed for frequency subband selection. The sampling clock is set at:
- 1600MHz to select either the DC-700MHz band or the 900MHz-1500MHz band,
- 1200MHz to select the 700MHz-1100MHz band.
The DC-400MHz band will be rejected by the active band pass filter of the analogue front-end designed by
Nançay. This board could be connected to a digital platform as the Uniboard2 board with 4x40Gbps optic
links. The board is now under test to measure the performance.

Figure 4: Digitiser board at University of Bordeaux

Simulating Arrays of Arrays for SKA MFAA

Figure 5: The Simulation arrays of arrays for MFAA
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Dense or sparse?
This still remains an open question for the array configuration for the mid-frequency aperture array (MFAA) of
the SKA. But what about sparse, dense arrays? This is a question Sarah Younes from University Antonine
(UA) in Baabda, Lebanon, is helping the Netherlands Institute for Radio Astronomy (ASTRON) to answer. In
collaboration with Université Catholique de Louvain (UCL) in Louvain-la-Neuve, Belgium, Sarah is
implementing ASTRON’s Vivaldi antenna design in the Method of Moments based simulation software
developed by Prof. Christophe Craeye (UCL) and Prof. Rémi Sarkis (UA). Ultimately this study will enable
simulation of MFAA stations comprising disconnected tiles of dense connected Vivaldi antennas.
Report provided by the AAMID consortium

Signal and Data Transport
The Signal and Data Transport (SADT) Consortium has made
substantial progress towards Critical Design Review (CDR). We
passed a CDR Readiness Review in January and then submitted
the CDR document pack at the end of February. The pack was
made up of 138 formal Deliverable documents supported by an
additional 100 Reference documents. The core of the SADT
design work is contained within 19 Detailed Design Documents
(DDDs) which detail the various SADT sub-systems. Each DDD
contains: a detailed solution description; Reliability, Availability
and Maintenance (RAMs) modelling; verification plan; consideration of security, safety, maintenance, integration
and interoperability; cost estimation; a statement of compliance; recommendations and a development roadmap;
and discussion of outstanding issues and work.
As might be expected for an element that centres on providing the networks that join the various elements of the
SKA, interfaces are critical for SADT. There are thus over 50 Interface Control Documents (ICDs), which detail how
the SADT sub-systems connect both internally to SADT and to other elements. The remaining Deliverables flow
from and support the DDDs and ICDs and include: engineering diagrams; Capex and Opex cost estimate documents
and spreadsheets; RFI/EMC Analysis; hazard analysis; RAMS and Integrated Logistics Support (ILS) report; risk
register; Master Data Assumptions List; the SADT compliance matrix; requirements specifications; the element
verification plan and cross-reference matrix; construction plan and schedule; operations plan; procurement plan;
Project Management Plan and System Engineering Management Plan; Product Breakdown Structure; configuration
documents; data lists; Bill of Material. The CDR document pack therefore represents the culmination of over four
years of hard work by the Consortium.
The SADT Critical Design Review will be held in mid-May with close out of the resulting actions being scheduled for
the end of June.
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Figure 1: Networking topology for SKA1-Low Array (left) , SKA1-Mid Array (right)
Report provided by the SaDT consortium

Infrastructure Australia
During this quarter the whole INAU team has been hard at
work as CDR draws closer, particularly with the long break
over the Christmas period. There have been various
activities occurring, from the design walkthrough in
December 2017, to the submission of documents to the EU
as part of IN-SKA (described below), through to site visits by
various people. A first step of this work towards CDR was
an internal Infrastructure Australia design walkthrough held
in the Perth Aurecon offices from 11-13 December 2017,
where the team spent three days going through all aspects
of the design works, with some additional feedback provided by Martin Austin (SKAO), Adriaan Schutte
(SKAO) and Tracy Cheetham (Infrastructure South Africa – INSA). The team went through all the design
documents to confirm suitability of design, the Level 2 compliance with requirements, and integration of
appropriate ECPs.The INAU Review Readiness Notice has also been submitted, following internal
meetings and further reviews on the design documents.
INAU has been finalizing its document and design pack for submission to SKAO in advance of the INAU
Critical Design Review (CDR) in June 2018. Our dedicated team completed everything by 30 April (the
document submission deadline for CDR). Prior to that, INAU prepared a submission to the European Union
(EU) as part of the INSKA project. The INfrastructure SKA (INSKA) project, led by SKAO, along with INAU
and Infrastructure South Africa (INSA), won €5M funding from the EU in 2016. The funding was awarded
under the EU’s Research and Innovation programme Horizon 2020, to further advance some of the
activities around infrastructure for the SKA. And at the time, the announcement made the news!
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The INSKA project has now officially ended (as of 28 February 2018) and INAU has begun the process of
sending the final documents in for the project. As part of the scope, this submission includes:
• design reports for the various INAU work-packages (Buildings, Access, Water & Sanitation,
Communications, Transmission Line Engineering, and Ground Preparation);
•

an annual report on INAU’s progress against its milestones;

•

a final report summarising the project; and

•

financial reporting on funding that has been spent and confirming it against the budgeted
expenditure.

After all the documents and reports were reviewed by the EU, Ant Schinckel (Consortium Lead), INSA
Consortium Lead Tracy Cheetham, and Martin Austin and Simon Berry from SKAO travelled to Brussels to
attend a review panel with the EU on 14 March 2018. The team presented 6 hours of overview of SKA and
in particular the infrastructure design work INSA and INAU have been hard at work on. The review was a
success, and the picture shows the team who attended the review standing outside the EC building

Image 1: Left to Right Ant, Tracy, Martin and Simon.
Rather amusingly, uploading the INAU design documents “broke” the EU’s document upload tool due to the
size and number of documents!
INAU has also been working towards the final document submission at the end of April ahead of their CDR in
June.
A huge thanks goes out to all the INAU team (both in CASS and our industry partners Aurecon and RLB)
June June.
for their hard work in getting the EU submission complete (and CDR documents almost complete)!
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A delegation of senior representatives from the SKA Head Office recently made a quick visit to Australia, to
tour the MRO and meet with stakeholders. Ant Schinckel led the MRO tour, including a visit to the proposed
location of the SKA‐low core (X marks the spot! jpeg).
It was the first site visit for some, including Joe McMullin, SKA’s new Programme Director. The visitors also
spent a day at CSIRO Astronomy and Space Science HQ in Marsfield. Feedback from staff was very
positive, reflecting the relaxed and open exchanges that took place during meetings and a tour hosted by
Grant Hampson. Robert Braun delivered a detailed project update in an afternoon colloquium to a packed
Marsfield lecture theatre. The visit coincides with the Critical Design Reviews which are now starting to be
delivered by all the SKA Consortia in Manchester. Susan Nel (SKAO) also recently visited Australia to
review the Document Management traceability, and work with the INAU Configuration Manager regarding
all the documents for CDR.
Wearing his Head of SKA-low Construction Planning hat, while Ant was in Europe to attend the IN-SKA
review, he visited the Jodrell Bank Observatory and checked out the new SKA Global Headquarters
building currently being constructed – the new building is due for completion in June with progressive
occupation in the following weeks. Joe McMullin, Ant Schinckel, Alistair MacPherson, Adrian Tiplady and Tracy
Cheetham toured the building and Image 2 shows the group standing in what will be the Council Chambers

Image 2: Joe McMullin, Ant Schinckel, Alistair MacPherson, Adrian Tiplady and Tracy Cheetham.
INAU has also continued to work with the Australian Government (DIIS) on providing input to options
around the location of the temporary construction camp, power station, etc. Progress has also been made
towards the heritage surveys required for SKA-low to be constructed on Boolardy Station (the MRO is just a
small section of this station). These surveys should begin soon (April – May), and are required to allow
geotechnical and hydrogeological surveys to proceed. The full site heritage “walkover” is also required to
confirm the final Low configuration, including placement of the CPF, stations, roads, accommodation etc.
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Whilst progress towards CDR continues, INAU is still considering the path from CDR, through System CDR
to tender document creation, procurement and construction. Clearly an ongoing interaction with SKAO and
the key stakeholders will be required, and we are working to determine the best basis for that.

Report provided by the Infrastructure Australia consortium

Infrastructure South Africa
The INFRA SA Consortium is responsible for the design of
the Infrastructure & Power Sub-elements for SKA1-mid in
South Africa. This includes Access (roads, civil works),
Buildings, Communication, Site Monitoring, Security,
Antenna Foundations, Vehicles, Power, Water and
Sanitation.
The Consortium held a detail design walkthrough in South
Africa from the 4-7 December 2017, the objective of which
was to review general design progress, confirm that the
design solutions are correct and to identify any gaps / issues prior to the CDR submission. These objectives
were achieved and paved the way for the finalization of documentation to the European Commission at the
end of January 2018.
IN-SKA (SKAO, INAU and INSA) presented our deliverables to the European Commission in Brussels on
the 14th March 2018.
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The Consortium submitted its CDR Readiness Review Note to the SKAO on the 19th March 2018. All CDR
documentation was submitted to the SKAO at the end of April 2018. The CDR is scheduled to take place
in Manchester from the 2-4 July 2018.
The power and optic fibre cabling has arrived on site and work will now be underway to install these cables
at the SKA1-mid Antenna Foundation prototype.
The ECP to effect changes to the SKA1-mid Physical Configuration has been approved by the
SKAO CCB. These changes were a result of changes to powerline routing following the line route survey
that was undertaken on site.
The geotechnical and geohydrological investigations have been completed and the final reports
received by SARAO. These are being used as inputs to the construction licenses required for the SKA.
The INFRA SA Health & Safety Specification and Safety in Design (hazard analysis) has been
finalised. Work is now underway to finalize the Power Ramp-Up Plan for SKA1-mid.
The Consortium submitted its updated Cost Plan to the SKAO in March 2018. Capital costs have increased
slightly due to increase in material costs and RFI compliance.
Report provided by the Infrastructure South Africa consortium

Wide Band Single Pixel Feeds
The WBSPF consortium continues his work towards the
PDR. A Band A (1..6 – 5.2 GHz) feed horn was
manufactured and tested by the JLRAT team. The test
results are in good agreement with the design. The next step
is to proceed with the integration of the Band A feed in test
cryostat and the execution of tests to evaluate the equivalent
Noise Temperature. [Picture of the feed]
The JLRAT team continues to work with the design of the
cryostat for the WBSPF. Some critical sub-systems were
designed with the support from Onsala Space Observatory. We expect to start with the manufacturing in
April and have the cryostat parts ready for assembly in June. [Cryostat Drawing]
The PDR for the WBSPF consortium is scheduled for 3th and 4th of July. The review meeting will be held
at Onsala Space Observatory with a review panel appointed from SKAO.
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WBSPF Cryostat 1

WBSPF Band A
Report provided by the WBSPF consortium

Assembly, Integration & Verification
Introduction
The Assembly, Integration and Verification (AIV) work
package represents one of nine key elements that will make
up the SKA1 Telescope. Whereas the other eight elements
are tasked with designing key components of the SKA1
Telescope, the AIV element is tasked to perform all
necessary planning to integrate these key components into a
telescope system that meets the engineering (Level-1)
requirements.
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The SKA1 Telescope will consist of SKA1-mid, which will be located in South Africa, and SKA1-low, which
will be located in Australia. SKA1-mid will consist out of approximately 133 SKA1-mid Dishes, plus a further
64 MeerKAT Precursor Dishes. The AIV work package therefore also includes the planning for integrating
the MeerKAT Precursor into the SKA1-mid Telescope. SKA1-low will consist out of 512 SKA1-low Stations,
which will include a total of approximately 125,000 individual low-frequency antennas.
The member organisations of the AIV Consortium are SKA SA, CSIRO and ASTRON, with SKA SA leading
the consortium. All three member organisations have significant experience in building radio telescopes,
and therefore have a vast amount of integration and verification know-how that is benefiting the AIV work
package.
SKA System Pre-CDR
During November 2017 the SKA Office conducted a System Pre-CDR (Critical Design Review) with the
objectives to:
•
•
•
•

Re-focus the attention to the system
Prepare feedback for consortia and inform their Element
Inform the construction planning
Measure the progress on System CDR preparation (system readiness level).

The AIV Consortium provided the following documents for the System Pre-CDR:
•
•
•
•
•
•
•
•

Roll-Out Plans for SKA1-low and SKA1-mid (Revision 5A)
Integration & Verification Plans for SKA1-low and SKA1-mid (Revision 1)
Verification Requirements (Revision 2)
Product Hand-Over Process
MeerKAT Integration Plan and MeerKAT ICDs
System Integration Test Facility (co-authored with INFRA-AU and INFRA-SA)
AIV Safety Management Plan
EMC Control Plan for AIV

This set of documents is a comprehensive encapsulation of the AIV Consortium’s work during preconstruction. It includes large and detailed documents that have been developed in close consultation with
subject matter experts from other consortia, and documents which are used by the SKA Office to assist with
their overall construction planning.
Updates to the Roll-Out Plans
The Roll-Out Plans (currently at draft Revision 5A) have had a significant make-over and include the
following updates:
•
•
•
•
•
•
•
•

Inclusion of actions from the Construction Schedule workshop that the SKA Office held in October
2017
OAR comments received from the SKA Office on Revision 5
Description of the SAFe agile framework for developing and rolling-out software
Configuration roll-out of Dishes/Stations
Functionality provided by TM, SDP, CSP and SaDT
Functional allocation to roll-out milestones
Deployment Baseline
Refined definition of “Array Releases”
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The configuration roll-out identifies the Dishes/Stations that are included in each of the four Array
Assemblies. For example, Figure 1 shows the array configuration of Array Assembly 1 for SKA1-mid and
SKA1-low.
ECP-170050 has been submitted to bring the Roll-Out Plans to Revision 6.

Figure 1: Array Assembly 1 configuration for SKA1-mid and SKA1-low.
Integration & Verification Plans
Revision 1 of the Integration & Verification Plans for both SKA1-mid and SKA1-low have been
released. These documents describe the integration and verification activities for the two telescopes in
detail. They cover:
•
•

The conduct of the AIV Contractors, roles and responsibilities, strategies, tools and processes for
Integration and Verification.
The identification of individual test cases that will be performed on each Array Assembly.

It is this second facet, the identification of individual test cases, along with the hierarchical nature of AIV
planning, which provides an excellent basis for bottom-up analysis of AIV activities:
•
•
•

Inputs and dependencies for commencement of each test have been defined.
Resources have been assigned to each test case to develop an overall picture for AIV resourcing.
Time has been assigned to each test case to develop an overall AIV schedule (Gantt chart).

Figure 2 shows an example schematic from the SKA1-low Integration and Verification Plan showing the
relationships between low-level test cases for Array Assembly 1. As can be seen, the dependencies are
clearly identified. By assigning a duration to each test case a Gantt chart can be created for this section.
Since the AIV Consortium is looking at system-level integration and verification activities, the schedule
derived from the Integration and Verification Plan must be reconciled with the overall SKA Project
Construction Schedule. Working closely with the Project Management group within the SKA Office and with
project managers from other consortia, the AIV Consortium has been able to discuss and negotiate product
delivery schedules that align closely with the planned integration.
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Figure 2: Example schematic from the SKA1-low Integration and Verification Plan.
Challenges
Experience with other radio telescopes has consistently shown that the roll-out activities and AIV work scope
is often under-estimated, even at component level, and often causes delays in deployment, due to reengineering and retrofitting of components. This may significantly increase the total cost of the system.
Many issues that are discovered during “downstream” integration and verification are the result of
“upstream” neglect. Early in the project, during the design stage, science requirements need to be
accurately translated to Element-level requirements, and interfaces between products need to be accurately
defined.

Report provided by the AIV consortium

DISH
The Dish Consortium has witnessed the remarkable efforts and
huge progress of all sub element teams. The SKA First
Prototype Dish Inauguration Ceremony was successfully held
in Shijiazhuang China on 6th Feb 2018. It was a very inspiring
event not only for the Dish Structure team but also for the Dish
Consortium. Various kinds of sub element prototypes and
qualification models have become alive in the past few months.
The SPF Band 2 CDR was successfully held in December 2017
and SPF Receiver B123 DDR was closed in February 2018. All
the teams are on their full speed towards to the CDRs. The Dish Schedule is being continuously updated at
the monthly schedule meeting and the schedule slippage is being monitored and reported to the SKAO
continuously. The critical path of the schedule has slipped significantly since baselined in October 2017. A
new ECP should be issued soon to update the relevant DSH milestones. The cost updates remain relatively
stable. The Dish Structure and some elements kept the cost unchanged and some other elements slightly
increased the cost. The increase in Band 1 has been discussed. Also, the signing for the extension of Dish
Consortium Agreement is on process.
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Dish Consortium with SKA-P, 6th Feb 2018
System Engineering
The Systems Engineering team is coordinating all the technical activities on the Dish Consortium and is
conducting bi-weekly SE meetings to track progress and to put actions into place to mitigate technical risks.
The SE team is driving a rigorous process of qualification for subsystems, including a test readiness review
(TRR) before the start of formal qualification testing and a CDR after qualification testing.
The SE team have coordinated the following DSH reviews since November 2017:
• SPF Band 2, Vacuum and SPF controller CDR (Dec 2017).
• LMC TRR (Dec 2017).
• SPF Band 1 TRR (Jan 2018).
• Receiver B123 DDR closure (Feb 2018).
• Indexer TRR (Dec 2017).
Preparations are underway to support the testing of the Band 1 feed on a MeerKAT dish. The MeerKAT
Receptor Test System will be used to conduct these tests.
Dish Structure
Immense activities continued in the Dish Structure group for the manufacturing of two Prototypes SKA-P
and SKA-MPI. More than 128 precision Aluminum Main Reflector Panels have been developed during the
timeframe and each of it with a surface accuracy of better than 100 µm RMS. JLRAT has gathered over the
last fifty years a special know how to produce such accurate Panels in a large quantity.
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Figure 1 JLRAT's SKA Main Reflector Panel
The progress on the 5m large CFRP Subreflector, also developed by the Chinese experts from JLRAT,
resulted into two completely finished assembly for both dishes. Fully assembled in the CFRP Truss Frame
Structure, each subreflector consists of six pieces, showed a better surface accuracy than specified.
The Pedestal and the Turnhead Structure including all mechanical components have been assembled and
aligned in the Factory. The team was being stressed to meet the progressive schedule for the first dish
inauguration event. A milestone was the Big Lift of the M1 Reflector to its Pedestal on the eve of 2018.

Figure 2 Big Lift of the Main Reflector to the Pedestal
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The pressure was also very high on the European side of the Dish Structure Team.
In Germany at MT Mechatronics the entire Servo System including all Drive Components were
manufactured, Factory tested and air shipped before the New Year to China. SKA is pushing boundaries
everywhere and to be able to move the 18 x 15 m Reflector with an accuracy of 1/1000 of a degree, one of
the largest direct Drive Elevation Spindle drives were designed and manufactured.

Figure 3 Left side MeerKAT Prototype and Right side SKA El Drive Spindle
At SAM in Italy the first Indexer underwent successful, a series of Factory Tests before it joined the SKA-P
Structure in China. The Test readiness Review (TRR), a further important milestone for the Feed Indexer
System was held before the Tests were conducted in the Factory near Naples.

Figure 4 Feed Indexer Factory Test at SAM
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In South Africa, ITC finished also their contribution for the SKA-P. The 19” EMI Shielded Cabinet passed
successfully the stringent EMI Requirements of the SKA Observatory and went also on its journey to meet
the Structure for the first time.
Two Years of intensive work on the design reached its climax in late January. Different Components, made
by different identities in different countries went smoothly together for the first time at SKA-P in Shijiazhuang,
China.
Hard work on the Prototype continued until the very last moment before the official Inauguration Ceremony
of the first SKA-P Telescope was celebrated with VIP’S from all over the World. This Event was extremely
well prepared by the colleagues from JLRAT/CETC54 and the Dish Structure Team was very proud to show
and present a key element of the SKA Observatory for the first time.

Figure 5 Official Group Picture of the Inauguration of first SKA Telescope
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Figure 6 Impression of inauguration ceremony in Shijiazhuang, China

Figure 7 SKA-P on the inauguration ceremony, CETC54, Shijiazhuang
The Recreation after many over hours of work for the Dish Structure Group was not too long. The second
prototype SKA-MPI for the Max Planck Society passed also successfully its first Factory Tests in
February. The structure and the other components will be shipped soon to South Africa. While testing
continues on the first Prototype SKA-P in China, the assembly of the second one SKA-MPI will start in the
next few weeks. The Pressure continues this Year for a fabulous joint working team at Dish Structure.
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LMC
In this period, LMC made important steps towards the CDR. The TRR for the software component was
successfully done in December 2017. All the procedures for the test of the software have been implemented
and tests will be performed in the next months. The software almost ready, it needs only some
implementation in particular for the communication with the Dish Structure. This will be accomplished as
soon as the final version of the interface DS-LMC will be released. For the hardware component, the TRR
will be done at the end of March.
Full integration with Dish sub-elements simulators is planned in June. The CDR for the LMC is planned in
the second half of July 2018.
Single Pixel Feed
During the December 2017 to March 2018 period, the single pixel feed (SPF) teams continued with the preproduction developments. The Band 2 team is currently closing the open items on their CDR held in
December 2017 and getting ready to install the feed with services on the SKA-MPI in the third quarter of
2018. The Band 1 team is in the process of qualifying the qualification model and the Band 345 team,
starting later than everybody else, is preparing to close off their delta preliminary review (PDR) and are
continuing with the feed package design in preparation for a detailed review (DDR) planned for middle 2018.
Band 2
The highlight during this period has been the CDR event for SPF band 2 and services, in Stellenbosch
South Africa 6-7 Dec 2017, quoted as “The panel considers the CDR a success and it can be closed once
the issues identified by the panel are resolved”. The final panel report was received in Feb 2018 and the
band 2 Feed was deemed ready for industrialization. There are some EMC/EMI and Tango issues to be
solved for the vacuum service and the SPF controller respectively but the improvements are impressive.
The team is working to close the CDR in order to issue a qualification baseline (QBL) and to prepare the
feed and services for installation on the MPI dish on site in the latter half of this year.
An initial site test has been done on the EMSS Antennas site test jig. Measurement data is currently being
processed. The band 2 qualification model is the first feed of the dish element that has b een tested at the
site.

Figure 8 SPF band 2 and services CDR – the team and reviewers
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Figure 9 SPF band 2 qualification model

Figure 10 SPF band 2 team performing the first site tests
Band 1
Another big SPF milestone was achieved when the test readiness review (TRR) was performed for the band
1 qualification model (QM). There were some observations which are being closed before the formal
qualification testing can commence. However, the hardware for the RFI qualification (band 1 back-to-back
model) in South Africa is ready for shipment. The QM for the on-dish-testing for the MeerKAT dish is also
being made ready for shipment to site. Some environmental testing is planned on the QM in Sweden CW14
before on-site testing on MeerKAT. A back-short model has also been prepared for temperature testing in
Sweden. Initial functional qualification testing on the band 1 QM has resulted in as predicted results.
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Figure 11 SPF band 1 qualification model

Figure 12 SPF band 1 back-to-back model for RFI testing and back-short model for temperature testing.
The back end is the same as that of the actual feed, allowing installing and testing the feed package
controller.
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Figure 13 SPF band 1 Y-factor test results. Note that this includes a contribution from the ground picked
up by the feedback-lobe which will not be present on the dish.
Band 345
The SPF Band 345 team has been focusing on the cryostat design towards the DDR in July 2018. The cold
plumbing system has now being manufactured to verify that the cryogenic system can maintain the cold
temperature (20 K) under the heat load of all the feeds. The first prototype Band 5a and 5b feed horns and
ortho-mode transducers have been designed and manufactured by JLRAT in China. They have arrived at
Oxford for further tests and incorporation. Design work has also been continuing on the FPC electronics.
The one outstanding item from the PDR was the provision of a new turbo vacuum pump. The testing result
was good and the pump is waiting for the final RFI testing at the SARAO test chamber.

Figure 14 Configuration of the five-arm cold plumbing in the large test cryostat

SKAO eNewsletter May 2018
www.skatelescope.org

34

Figure 15 First-light configuration with just the Band 5a and 5b feeds installed.
SPF Receiver
The SPFRx Band 123 delta DDR closeout documents were submitted and signed off over the course of
January and February. The SPFRx Qualification Model construction started in January and continues with
a target of Test Readiness at the end of May. The work towards Band 4-5 DDR has commenced at LAB
facilities at Bordeaux University in France notwithstanding the delays of delta PDR telecon which remains
unscheduled on March 26.
Here are some highlights of progress made in January to March.
SPFRx ODL_ADC frequency response
Early in the development of the ADC12J4000, the team realize that a steep rolloff of ADC conversion gain
must be corrected to ensure a flatness of frequency response. To address this, two versions of model,
wideband balun method and attenuator solution, have been built and tested. It is shown that the rolloff can
only be compensated by external to the ADC RF conditioning.

Figure 16 NRC ODL_ADC board – RF and clock inputs at left, optical output fiber ribbons on right
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Figure 17 The NRC ODL_ADC board (integrated 6dB attenuators) sensitivity spectrum, tested in January
2019. using single tone generator at a constant power and varied in frequency in 50 MHz steps.
Integrated Band Switch Gain Block development
A custom SPFRx B123 integrated Band Switch - Gain Block with gain variability by 46 dB has been under
development. Due to the nonconformance of proposal by early prototype supplier and the need for
compensating the ADC rolloff, the team decide to undertake the further development in NRC. The circuit
has been fabricated on a 4-layer FR4 substrate and populated with all RF, biasing and control components.
Early test results are very encouraging. Individual control of each of two attenuators (type PE43712) is fully
operational.

Figure 18 fully assembled 4-way RF switch + variable gain block board
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Figure 19 Integrated RF switch gain block connected up to VNA and control computer

Figure 20 VNA measured gain of SPFRx integrated RF switch gain block.
RXPU construction
All printed circuits for wiring up the RXPU have been fabricated and populated with components. The
backplane printed circuit has been mounted in the RXPU enclosure and hooked up to the AC power input
module. The RXPU.DGP1 and power supply module are fully operational, waiting for the final air circulation
and RFI sealing. The RXPU.MCT Master Clock Timer has been partially integrated and connected up
electrically.
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Figure 21 RXPU wired up and populated with DGP1 MCT and PS modules.
Design of Hardware Clock Cycle Counter for coherence maintenance
A crucial issue was identified in the SPFRx delta DDR that the clock and 1pps distribution hardware does
not provide for maintaining time coherence through all band changes. To close this the team proposed to
implement an additional circuit – Hardware Clock Cycle Counter that would run uninterrupted by band
changes and provide timing standard on which to base the coherent sampling. The frequency divider,
counter logics and Fast AND gate has been selected based on cost effective components. The conceptual
design of phase coherence has been implemented. And PCB layout artwork is to be finished soon.

Figure 22 Hardware Clock Cycle Counter 1pps+ generator conceptual diagram
Report provided by the DISH consortium
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Science Data Processor
M20 - Pre-CDR Preparation
Since the last eNews submission the SDP has successfully
submitted and certified its last milestone, M19, and now is
busy preparing for the next milestone, M20, Pre-CDR. The
M20 Release Readiness Notice (RRN) was submitted in early
March and contains 19 documents within the submission
pack. This list includes Systems Engineering documents,
Interface documentation (ICDs) and an updated snapshot of
the latest SDP Architecture views since the M19 submission.
This pre-CDR milestone is a stepping stone to a successful CDR delivery in October. An incremental
submission allows valuable key stakeholder feedback to be gained in particular on the architectural design
to ensure continuous improvement and alignment of architectural priorities.
In addition to the finalisation of deliverables for Pre-CDR submission, other areas of focus for the
Consortium are - further iterations of the SDP software architecture, advances in the SEI views of the
high-level SDP architecture, continued understanding of the SDP interfaces, progress on the SDP
functional model using the Algorithmic Reference Library (ARL), progress on the SDP prototyping testbed
(P3) in Cambridge, progress on the SDP Integration Prototype (SIP) including end-to-end testing,
consolidation of data models work, monitoring of the hardware costs evolution and updates to the
corresponding predicted cost to name a few!
The sections below expand in further detail the recent work efforts and progress in the areas of platform
and systems integration prototyping (P3, SIP) as well as the ARL. This work reduces risk and provides the
rationale for design choices ahead of System CDR.
SIP – SDP Integration Prototype
Since the last eNews submission, the SDP integration prototype (SIP) team have been focusing producing
prototype implementations of the SDP execution control components, and continuing development of a
number of processing pipelines which will eventually be used to test an end-to-end deployment of the
system on the P3-AlaSKA prototype hardware platform later this year.
Execution Control components are being developed as a set of containerised microservices, and since
January we have produced new or updated prototype implementations of the Master Controller,
Processing Controller TM Interface, Processing Controller Scheduler, Configuration database, and
Processing Block Controller services. These represent the key components responsible controlling the
SDP when it comes to the execution of Processing Blocks, the unit of scheduling of data processing with
the SDP system.
We have also been continuing to develop a set of representative processing pipelines, namely a visibility
receive and real-time ingest pipeline, an imaging and calibration ‘ICAL’ pipeline, and the ‘MAPS’ pipeline,
which is a polarised counterpart to the LOFAR MSSS Survey. These pipelines make extensive use of the
SDP algorithm reference library (ARL) and the Dask parallel computing library, and are being developed
and tested on the tested on the SDP P3-AlaSKA cluster.
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For the SIP MAPS pipeline, we have now completed a serial version that uses ARL and implements new
cutting-edge algorithms for processing radio polarisation observations. This serial code is available on
GitHub. Parallelisation of the code is underway using Dask, with expected completion in the next software
sprint.
In order to run this pipeline against a full SIP service stack, we have also begun prototyping the use of
queues to ingest and process Scheduling Blocks using ARL and to aggregate QA information. This work
is ongoing using Confluent Kafka on P3-AlaSKA, with an initial code expected early next sprint. We have
also been investigating deployment of the SIP MAPS pipeline within Docker containers, and intend to also
extend this to the deployment of Kafka Brokers with Docker.

Figure 1: A single channel image of a bright radio pulsar as seen in continuum images generated by the
SIP MAPS pipeline. The data are from the polarised counterpart to the LOFAR MSSS survey. The full
dataset comprises 50TB of uv-data.
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P3 - ALaSKA
The Performance Prototype Platform and AlaSKA software-defined environment is now being used
extensively to support several Prototyping activities in terms of SIP work (as above) as well as activities in
support of Buffer function, SDP and Platform Services and Execution Frameworks.
Of particular note, since last reported, P3-AlaSKA now provides a number of improvements to the storage
infrastructure: with 10GbE interfaces to the SoftIron Ceph appliance that provides a persistent store for
home directories as well as a temporary large storage pool; GlusterFS and BeeGFS ansible-driven
playbooks for provisioning of disaggregated storage nodes based on NVMe and spinning-disk servers
(Cold and Hot Buffer); as well as playbooks for converged BeeGFS configurations using local compute
node SATA-SSDs. On-going work is currently investigating Object Storage by the NZA and P3-AlaSKA
teams. All storage systems are now available via Mellanox EDR with access either via RDMA or IPoIB.
In terms of networking, the 25GbE network (Bulk Data or High Throughput Ethernet Network) is now in
operation through extensive work with Mellanox and the procurement of passive adaptors. This network
can be configured either in RDMA or standard TCP/UDP protocols. Work planned in Sprint 2018B with the
SIP team will explore SPEAD packet performance across multiple racks as part of Receive and Realtime
Processing, together with writing to Cold Buffer.
In terms of Execution Frameworks, the P3-AlaSKA team has worked with the Ohio State HiBD team to
resolve issues around the support of RDMA-enabled Spark. This is now available as an OpenStack
Sahara service.
Work has also progressed on improvements to the Monitoring and Logging of the infrastructure and
applications by use of the OpenStack Monasca service. This is one of the subjects covered in the latest
SDP Webcast (see link) and provides users with insight into performance with the ability to define usercentric metrics. The Grafana dashboards shown below provide examples of output from Monasca.

Figure 2: FIO output for a 2-node cluster, showing CPU, memory, swap and network usage with clientside caching.
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Figure 3: Output of Master and 2 Slave SPARK Cluster Showing CPU, Memory and RDMA Network
Consumption
ARL - Algorithmic Reference Library
The SDP has been working on the implementation of an ARL (Algorithmic Reference Library) designed to
present imaging algorithms in a concise Python-based form. The primary reason for implementation of
such a reference library to be easily understandable to people not familiar with radio interferometry
imaging. In addition, the ARL creates a testbed for experimentation, publication, and conduit for
algorithms into SKA. Further details can be referenced at the following website:
http://www.mrao.cam.ac.uk/projects/jenkins/algorithm-referencelibrary/docs/build/html/ARL_background.html
The categories of algorithms covered by the ARL are simulation, calibration, visibility plane, visibility plane
to/from Image plane and Image plane. A list of the currently available functions is at the following link:
http://www.mrao.cam.ac.uk/projects/jenkins/algorithm-referencelibrary/docs/build/html/ARL_definition.html#arl-api. A summary of the core data models and the related
functions is shown below:
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Figure 4: Core data model and associated functions.
ARL has been used as a platform for exploring graph processing and the application of graph processing
in calibration and imaging. Graph processing of interest to SDP as a possible execution framework. To
construct and execute graphs constructed from ARL functions, the python library Dask
http://dask.pydata.org has been used. Functions to be executed via a graph are wrapped using the
dask.delayed function and then executed using one of a number of different schedulers: threaded, multiprocessing, and distributed. The diagram shows a continuum imaging pipeline running on an 8-core
desktop machine. Our tests so far have explored scaling from a laptop with 8 workers up to a cluster with
256 workers, running graphs with up to 100,000 nodes.
While Dask is a good foundation from which to commence this exploration the Consortium is looking at
ways to expand testing to include other execution frameworks that have improved performance
capabilities of the scale required by the SDP.
Recent work in ARL has addressed calibration algorithms. SageCAL and full bandpass calibration
algorithms have been added to the library. Facet calibration and peeling are schedule for the next sprint.
Other work includes adding a Quality Assessment pipeline which will then use either python queues (for
the prototype) or, eventually, Kafka. There are also plans to include Non-Imaging Pipeline (NIP)
functionality into the ARL and as such planning activities will commence in the next Sprint to incorporate
this work.
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Figure 5: ARL executing a continuum imaging graph using Dask on a 4 core laptop running 8 workers.
The different functions being executed are colour coded.
Report provided by the SDP consortium

Telescope Manager
Overview
The TM Consortium CDR review meeting successfully took
place on 17th - 20th April 2018 at the SKA HQ. TM was the
first SKA element to face the CDR review meeting. Earlier
this year, the Review Readiness Notice (RRN) process
leading up to the CDR submission was a useful exercise.
Though the CDR submission was delayed by a few weeks,
the overall timeline to complete the CDR phase remained
unchanged. Following the review, we are now busy closing
out actions identified during the review and are hopeful we
will achieve the milestone by June 2018 as planned.
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The summary of the work taken up since the last reporting, key events and accomplishments are as follows:
Revised TM Cost Estimates
The revised cost estimates for TM were submitted in November 2017 against the Milestone M34 and this was
followed up by one more revision to address comments from the review. The estimates were further updated
to incorporate the new cost guidance received in December 2017 and resubmitted in February 2018 for the
CDR, and the same will also be also used as the inputs for the April 2018 SKA Board meeting. The TM Cost
has increased slightly (~ 0.7 M Euro) vis-a-vis previous TM cost cap (i.e. 38.8 M Euro). This change was
expected due to the adjustment of the labour rates from April 2016 to Dec 2017 values, as per the new cost
guidance, and increase in the allocation effort of the Product Owner role for each agile team.
Progress in Architecture and Design
•

•
•
•

•
•

The Busy Week approach was very helpful in resolving outstanding issues with the TM Requirements
and Compliance. Following this, a new version of TM requirements was produced and submitted for
CDR.
All the External Interface Control Documents (ICD) were signed and submitted for CDR, though with
a delay of about a week or so.
The remaining observations on the architecture data pack (Milestone M31) for the “TM Services”
software module were addressed and submitted for CDR.
One more new view (i.e. Data Model for TMC Operations) was prepared and added into the
architecture data pack for the Telescope Monitor and Control (TMC) software module before the final
submission for CDR.
Authentication, Authorisation and Audit (AAA) Design Report and AAA ICD were updated in support
of the observations received as part of Milestone 33.
The work on the last milestone, M34, against which we had to submit a number of reports, was
completed just in time for the CDR submission.

Prototyping
The much-awaited hardware required for the next phase of the LINFRA prototyping is believed to be received
and our Portuguese team, who is leading this activity, has started the remaining prototyping work.
Report provided by the TM consortium
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News From Precursor & Pathfinder Facilities
ASKAP Report
ASKAP Commissioning News
The construction of ASKAP is nearing completion with 24 antennas having been handed over for
commissioning and integration into the array. The remaining antennas await installation of their digital
processing systems, scheduled to occur mid-2018. Delivery of ASKAP's capabilities to the astronomical
community will happen in staged "array releases" of increasing scope.
The next major milestone will be array release 3, which consists of 18 antennas, 288 MHz of bandwidth and
for the first time, the ability to exchange bandwidth for frequency resolution (known as "zoom modes" within
the community). Array release 3 will also offer the longest baselines (and therefore highest image resolution)
to astronomers for the first time. Zoom modes will enable studies of neutral Hydrogen and other spectral
lines within the Milky Way, providing a more detailed picture of gas dynamics and stellar feedback.
Array release 4 is the full ASKAP system with 36 antennas and this is currently scheduled for release on a
shared-risk basis in early 2019.
One of the major challenges faced by ASKAP is the desire to begin survey operations early in the life cycle
of the telescope. Most radio telescopes spend the first few years of operation conducting smaller-scale
projects while the system reaches the level of maturity required to conduct large-scale all-sky surveys (which
represent a major investment in time).
ASKAP will be expected to perform large-scale surveys very early in its operational lifespan, requiring
particular attention to detail during commissioning. To gain experience with survey operations, we intend to
conduct a series of "pilot surveys", which will be designed to investigate specific targets that provide a good
test of the telescope's characteristics (sensitivity, dynamic range, calibration stability, etc.).
At a recent meeting of ASKAP's science team principal investigators we described the planned array release
schedule including readiness to take 36-antenna survey data in some form in early 2019. There was also
discussion of plans to review the original survey proposals. Given the time that has passed since the original
call for proposals there was consensus that a reassessment of the survey scientific goals and technical
feasibility is required at some point in the near future, though the timing of this process is still under
consideration.
The scientific climate has changed significantly (particularly in the field of transient detection) during this
time. As we move towards array release 4, it will be important to maintain close ties with the science teams
and we expect to host more of these discussions every few months. This will allow us to prioritise
development of key systems (such as the science data pipeline software) based on up-to-date science
requirements.
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Australian Square Kilometre Array Pathfinder (ASKAP) telescope
Evolutionary Map of the Universe (EMU) Survey News
EMU early science has started, with observations of several fields including the SCORPIO field in the
Galactic Plane, and the Small Magellanic Clouds. The analysis of both fields has already demonstrated
ASKAP’s potential for discovering new supernova remnants, HII regions and planetary nebulae in the
Galaxy and the early science teams at INAF Catania Observatory, Italy and Western Sydney University,
have already started writing up journal papers to report several new discoveries (Umana et al., in prep.).
Work has also started on the 2000-square degree "Early Science Cosmology Field”, which will be used to
test the EMU Cosmology Pipeline developed by David Parkinson of KASI, Korea, and his colleagues, and
perhaps deliver some significant independent constraints on the fundamental cosmological parameters.
We are particularly excited to measure an rms noise level in the ASKAP-12 images of about 60uJy/bm,
which translates to an rms in the final EMU survey of about 15 uJy/bm, although our calibration and
weighting are not yet optimum so the final figure is still somewhat uncertain.
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The first ASKAP 12 image towards the SCORPIO field. The Galactic Plane is clearly visible across the
image, going from top left to bottom right.
The ASKAP HI All-Sky Survey (WALLABY) Survey News
The WALLABY science team has collected just over 700 hrs of commissioning and Early Science
observations on four different fields: the NGC 7232 and Dorado groups, Fornax cluster, and a field around
the M83 spiral galaxy. The 220 TB of raw data will produce high resolution neutral hydrogen image cubes
with full WALLABY sensitivity (i.e. have an RMS noise of 1.6 mJy/beam per 4 km/s channel). These cubes
will provide detailed maps of the hydrogen gas content of nearby systems and enable the discovery of new
galaxies. The next step for WALLABY will be verifying the ASKAP data products and analysing them for
scientific purposes. Feedback from this process will help in planning the next generation of pilot surveys as
we begin ramping up to full operations.
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Report provided by Annabelle Young, CSIRO

GMRT Report
The upgraded GMRT moves to the near final release:
The work on the upgrade of the GMRT has come close to the final release. For the GMRT observing cycle
#34 (staring from April 2018), the upgraded GMRT (uGMRT) is being made available with all the four main
receiver bands -- Band-2 (120-250 MHz), Band-3 (250-500 MHz), Band-4 (550-850 MHz) and Band-5
(1000-1450 MHz) -- populated on all the 30 antennas. Whereas Band-2 is released in a shared risk mode,
all the other bands are available in the regular release mode. These are accompanied by a 30 antenna, 400
MHz bandwidth back-end that can implement a full Stokes interferometer for upto 16384 spectral channels,
and a 4 beam pulsar receiver with incoherent array and phased array options, and a real-time 200 to 400
MHz bandwidth coherent dedispersion system for each beam.
Proposals for the GMRT observing cycle 34, submitted in January 2018, have reached an all time high of
110 submissions, with a record oversubscription factor of 2.8. The proposals for the uGMRT systems
already outnumber those for the legacy GMRT systems, which is very promising. We expect some exciting
new science results from this cycle of observations !
Sample early results with the uGMRT:
Meanwhile, results have already started flowing from the uGMRT systems. A few representative samples
are as follows :
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(i) The accompanying figure shows the first new pulsar discovered with the uGMRT operating at Band-3
(250-500 MHz) in the incoherent array mode, as part of a pilot for a proposed all-sky pulsar survey with the
uGMRT. This first discovery is a pulsar with a period of 442.5 millisec and a dispersion measure of 69.1
parsec/cc, and shows up clearly in the search data (as seen in the accompanying figure) and follow-up
observations have confirmed this discovery. This early discovery augurs well for the potential of finding
many new pulsars with the improved sensitivity of the uGMRT. (figure courtesy of Y. Gupta and
collaborators)

Figure 1: First new pulsar discovered with the uGMRT operating at Band-3 (250-500 MHz). This pulsar has
a period of 442.5 millisec and a dispersion measure of 69.1 parsec/cc.
(ii) The uGMRT is being used at L-band for highly sensitive studies of the Extended Groth Strip as part of a
search for redshifted HI 21-cm and radio continuum emission from star-forming galaxies. The
accompanying figure shows a preliminary image made over just 100 MHz (1300-1400 MHz) of the full band
uGMRT system. The RMS noise is 5 microJy/Bm, making this the deepest GMRT image so far, and also
one of the deepest images from any radio telescope. We are eagerly awaiting the results from the full
bandwidth analysis for theseobservations for an even more sensitive result. (courtesy A. Bera, N. Kanekar,
N. Chengalur, NCRA).
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Figure 2: Deep imaging results using just 100 MHz (1300-1400 MHz) of the full band uGMRT system. The
RMS noise is 5 microJy/Bm, making this the deepest GMRT image so far.
The GMRT helps shed light on the first multi-messenger GW170817 neutron star merger event:
The first ever detection of gravitational waves from a neutron star merger event (GW170817) truly heralded
the beginning of an exciting new era of multi-messenger astronomy. Amongst the host of observatories that
followed up this GW event over different parts of the electromagnetic spectrum, the uGMRT with its unique
low frequency detections of the source, has played an important role in constraining the models for the
structure of this event. The accompanying plot (from Hallinan et al 2017) shows the detections with the
uGMRT at low frequencies, which have allowed the authors to infer the details of the cocoon model for this
event. Follow-up observations of this source with the uGMRT are continuing, and are expected to yield
additional insights into the evolution of this enigmatic event.
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Figure 3: Radio detection of GW 170817, the neutron star merger event, at low radio frequencies with the
uGMRT
Report provided by Tirthankar Roy Choudhury

HERA Report
HERA has been both under construction and in operation over this current observing season, which
ends in April 2018. The final numbers for the season are that 71 are in operation of 131 constructed
antennas. Construction of antennas will continue apace, and the signal paths will begin their retrofit
beginning in May. From then through the following observing season about 200 new systems will be
deployed. The final 150 systems will be deployed after next season. The new architecture was
described in the last Newsletter, but to summarise, the new feeds will work from 50-250 MHz, the
digitisers will get deployed in the field and the correlator will move back to the central processing
building.
As described elsewhere, the potential of a detection of the global signal at around a frequency of 70
MHz (z ~ 19) amplifies the interest in the augmented range of HERA that will come on-line
beginning this year. The HERA analysis teams have been carefully looking at the existing HERA
data which, with an average of about 60 integration-worthy antennas, has significant sensitivity over
110-190 MHz. (An interesting issue has been dealing with the ever-increasing antenna numbers
over a season).
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The team in South Africa has been doing an amazing job of antenna construction and infrastructure
deployment and are meeting their target build-rate. They are ramping up the procurement and
deployment for the new architecture (underground reticulation and the new field-based “nodes”) to
meet the delivery of the new hardware. The figure shows the current state of antenna construction
(all circles) and the antennas that are hooked up to the correlator for science (71 green circles).
Cambridge University is finalising the design of the new feed and analog signal path for an April/May
deployment in South Africa. In March, the first of the new feeds was deployed on the test antenna
at Lords Bridge near Cambridge UK. The feed went together seamlessly and the measured
performance matched predicted extremely well. With a few small “production” tweaks, the new feed
will be ready for production for its initial deployment in South Africa. The new feed is funded by the
Gordon and Betty Moore Foundation (as are the final 110 antennas) and MIT will help oversee the
production. The first Cambridge USA versions will be tested at the Green Bank HERA test facility in
May. In conjunction with these efforts, the team is finalising the node hardware and correlator.
The picture shows the new 5:1 HERA feed deployed at Lord’s Bridge near Cambridge UK. Initial
measurements show good agreement with electromagnetic modeling of the antenna and feed.
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Currently, a huge amount of effort is going into data analysis and reduction of the current HERA
data. Quality assurance and calibration are huge efforts and software tools are both in place and in
development to handle this. As mentioned, one interesting aspect is incorporating the pace of new
antennas being ready for use and a fairly mature “graduation” process is in place. The
commissioning/operations, quality and analysis teams are busy generating defined internal data
release (IDR) products that can be used for power spectrum analysis. The first power spectrum
pipelines are using the results of the first IDRs to refine the techniques and produce the first estimates.
HERA is a partnership to conduct an experiment to detect and characterize the Epoch of
Reionization. Partner institutions in the collaboration are Arizona State University, Brown University,
University of California Berkeley, University of California Los Angeles, University of Cam bridge,
Massachusetts Institute of Technology, National Radio Astronomy Observatory, University of
Pennsylvania, Scuola Normale Superiore de Pisa, SKA-South Africa and the University of
Washington. Additional collaborators are Cal Poly Pomona, Imperial College, Harvard-Smithsonian
Center for Astrophysics, University of KwaZulu Natal, Rhodes University and University of Western
Cape. HERA is an SKA precursor instrument. HERA is funded by the US National Science
Foundation, the Gordon and Betty Moore Foundation with additional support from the partner
institutions.

Report provided by David De Boer, University of Berkeley
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JIVE/EVN/VLBI Report
Science frontiers for SKA-VLBI
Since last reported, Critical Design Reviews for the different elements of the SKA telescope have started.
Consortium members and the SKA Office are undergoing a very intense period of formal review to assess
the completeness, compliance and adequateness of the different designs towards a coherent system that
will deliver two telescopes operated by one Observatory. In these reviews special attention is being paid to
the VLBI capability implementation as part of the effort of the work package 10 “VLBI with the SKA” of the
JUMPING JIVE project (“Joining up Users for Maximising the Profile, the Innovation and Necessary
Globalisation of JIVE”). Important sub-elements for the VLBI capability, as the Correlator and Beamformer
of the Central Signal Processor element, have already passed the Critical Review in very good shape and
the engagement from the CSP consortium in the VLBI implementation is worth to be noted.
Additionally, the SKA VLBI Science Working Group, supported by the JUMPING JIVE project, is currently
undergoing renovation with the aim to attract more active members that can contribute to the definition of
the SKA-VLBI operational model and the inclusion of the VLBI high angular resolution component in the
different Key Science Projects that could benefit from it.
Recent and future meetings and workshops with relevance for the SKA-VLBI
The Quest for Multiple Supermassive Black Holes: A Multi-Messenger View. Leiden, November 2024, 2017.
This LC Snellius Workshop was dedicated to multi-messenger studies of multiple supermassive black hole
systems (SMBHs), with an emphasis on the best strategies for detection applicable to the current and
upcoming observatories, including the SKA-VLBI capacity. The workshop brought together worldwide
experts from both observational and theoretical points of view.
JUMPING JIVE project WP7 “VLBI Future” Face-to-Face meeting, Zaandam, February 28- March 1,
2018.
The f2f meeting brought VLBI experts together to start working on the EVN Vision document, including
prospects for Global VLBI activities in the next decade together with the SKA (Figure 1).
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Figure 1. Participants of the face-to-face meeting organized by the JUMPING JIVE project WP7 focused on
“VLBI Future”.
EWASS 2018: Special Session SS11 Exploring the Universe: a European vision for the future of
VLBI, Liverpool, April 4, 2018.
The aim of this special session was to discuss and position the role of VLBI at radio wavelengths in the
context of the challenges and open questions of astrophysics in the next decade. VLBI arrays are the only
instruments capable of reaching milliarcsecond scale resolution and below, and in this special session it
was aimed at addressing those astrophysical key areas where VLBI will prove to be crucial for a major
improvement of our knowledge. The programme covered Observational Cosmology, Extreme Physics, the
Local Universe and the Future of high resolution Radio Astronomy in Europe. A dedicated SKA-VLBI poster
and a banner were presented during the conference at the SKA and JIVE stands (Figure 2).
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Figure 2. SKA-VLBI banner for EWASS 2018 showing simulations of massive star forming regions that will
be observable with the SKA1-mid telescope together with Northern radio interferometers such as the EVN
(Quiroga-Nunez et al. 2017).
The 14th European VLBI Network Symposium and Users Meeting, Granada, October 8-11, 2018.
This biennial meeting is the main forum for discussion of the latest VLBI scientific results and technical and
technological developments within the EVN member countries. Apart from a wide range of science topics,
the meeting will also focus on the role of the EVN on:
•
•

Very high-sensitivity VLBI with the SKA
Future multi wavelength and multi messenger astronomy including high angular-resolution
astronomy at other wavelengths

Report provided by Cristina Miro Garcia
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Parkes Observatory Report
The installation of the Ultra-wideband Low (UWL) receiver system has been scheduled on from the 14th to 20th of
May. The receiver, the new digitisation system and the GPU astronomy-backend system will be tested and
commissioned after the installation. Various calibration and RFI mitigation techniques will also be developed and
tested during the commissioning. UWL will be available as a National Facility instrument in the Apr 2018 semester.

Figure 1: Radiation patterns of the receiver in its cryogenically cooled state being measured in CSIRO's antenna test
facilities. Photo Credit: Ken Smart, CSIRO.
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Figure 2: Receiver noise performance being measured at CSIRO's Parkes Observatory. Photo Credit: Santiago Castillo,
CSIRO.

Report provided by Annabelle Young, CSIRO
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Updates from the Science Working Groups
Epoch of Reionization
The last few weeks have definitely been an exciting time for the 21-cm community: The Experiment to Detect
the Global EoR Step (EDGES) has reported a detection of a deep 21-cm absorption trough at 78 MHz (z ~
17, Figure 1).

Figure 1: The 21-cm absorption trough recently reported by the EDGES team (Bowman et al. 2018).
EDGES is an experiment built to observe the sky-average 21-cm signal in the 6 < z < 26 redshift range using
two different dipoles. Observations using the high band (i.e., 6 < z < 12) dipole recently placed upper limits
on the signal from the epoch where cosmic reionization is expected to happen. Observations using the low
band dipole revealed a most surprising signal. The 21-cm line is always observed as a contrast against the
cosmic microwave background (CMB) radiation: if the intergalactic gas is colder (warmer) than the CMB the
signal will appear in absorption (emission). As long as no luminous sources appear in our Universe, the gas
keeps cooling down as the Universe expands, therefore we would expect to see the 21-cm signal in
absorption… although not as bright as reported by Bowman et al. (2018). The big surprise that came with
their findings is indeed that the magnitude of the absorption trough is a factor of about two larger than the
most optimistic model in the literature, implying that the current theoretical scenario has been missing some
physical ingredients.
These results have sparked a renewed theoretical effort, particularly in the view of a possible role of dark
matter in collisionally cooling the gas. Given the theoretical challenges that such measurement poses, the
community is awaiting confirmation from experiments similar to EDGES in the near future. If confirmed, prereionization 21-cm fluctuations will be a few times brighter than previously anticipated and therefore, easier
to be detected by future SKA observations.
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Meanwhile, the interferometers MWA, LOFAR and HERA are working towards improving the constraints on
the 21-cm signal power spectrum for lower redshifts (z < 10). The MWA project has been focusing efforts on
improving the calibration of the data, and applying strong quality control metrics to choose the best data for
power spectrum processing (ionospheric activity, calibration quality, RFI metrics, flagged tiles). The
collaboration is aiming to publish upper limits across a range of redshifts in 2018.
The LOFAR EoR Key Science Project is in the process of improving its published one night upper limit result
(Patil et al. 2017) by calibrating additional nights. During the past year changes in the calibration routines
have resulted in a substantial reduction of the excess noise reported in Patil et al. (2017) and the derived
upper limits display the expected behaviour with integration time, at least up to the number of nights which
have been processed which is currently ten. The aim is to publish another paper with upper limits for the
power spectrum based on these ten nights of data later this year.
HERA construction is well underway in South Africa where more than 60 dishes have been deployed and
early science observations have started. New feeds, extending the sensitivity down to 70 MHz (z ~ 19), are
currently being developed.
Report provided by EoR SWG

Cosmology
In late December 2017, the SKA Cosmology Science Working Group (SWG) held a very successful 2-day
workshop generously hosted by Queen Mary University London to discuss the latest progress and activities
of the SWG for 2019. The main focus of the meeting was the preparation and planning of the Cosmology
Red Book, which serves as an update to the Cosmology Science Chapters published in 2014, taking into
account the re-baselining and latest changes in the instrument’s design. This workshop also saw the
handover from the previous chairs Prof Mario Santos and Prof Xuelei Chen to the new co-chairs Prof
Richard Battye and Dr Laura Wolz. Many thanks to Mario and Xuelei for driving the efforts of the Red Book
and many other activities over the past two years!
The workshop was followed by a one day workshop between the SKA Cosmology SWG and Euclid, a Stage
IV cosmological survey driven by the European Space Agency and Euclid Consortium. Synergies between
the experiments were explored through talks and discussion sessions and both teams expressed strong
interest to closely collaborate over the next decade. The success of the two workshops was reflected
through an increased interest in joining the SWG, resulting in a total of 130 members to-date.
At present, the Cosmology SWG is finalising the compilation of the Red Book with an anticipated
publication date in May 2018. The SWG’s efforts in 2018 will also be focused around exploring the Data
Challenges posed by the upcoming SKA cosmology surveys, working closely with the SKA Global
Headquarters.
Report provided by Cosmology SWG
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Cradle of Life
The Cradle of Life (CoL) working group focuses on four main science themes:
1) how Earth-like planets form;
2) how life originated on Earth;
3) what exoplanets look like; and
4) the search for extraterrestrial intelligence (SETI).
The SKA will study how sub-micron interstellar dust particles stick together and grow in proto-planetary
disks as a key step in rocky planet formation; it will search for pre-biotic molecules such as amino acids
and their precursors in the medium between stars; it will study the magnetosphere of exoplanets and
their interaction with stellar winds; and it will perform deep searches for artificial signals from exoplanets
in our neighbourhood.
Publications related to the CoL working group from November 2017 to March 2018:
Observations of radio bursts from exoplanets and cool or active stars:
- Turner, Jake D., Grießmeier, Jean-Mathias, Zarka, Philippe, Vasylieva, Iaroslavna 2017, refereed
proceeding in "Planetary Radio Emissions VIII", G. Fischer, G. Mann, M. Panchenko and P. Zarka eds.,
Austrian Acad. Sci. Press, Vienna, in press, 2017
Breakthrough Listen Observations of the Oumuamua interstellar object to search for any signal:
- Enriquez, J. Emilio, Siemion, Andrew, Lazio, T. Joseph W., et al. 2018, "Breakthrough Listen
Observations of 1I/'Oumuamua with the GBT,” Research Notes of the American Astronomical Society,
Volume 2, Issue 1, article id. 9, 0 pp.
- Park, Ryan S., Pisano, D. J., Lazio, T. Joseph W., Chodas, Paul W., Naidu, Shantanu P. 2018, "Radio
Observations of 1I/2017 U1 at the OH 18-cm Lines”, accepted for publication in Astronomical Journal,
submitted -> arXiv:1803.10187
Review chapter on Planets, Sun, Stars and Civilisations included in the French SKA White Book
(Chapter 2.4) -> Acero et al. 2017, arXiv:1712.06950
Review section on Molecular Complexity in Cold Cores and Hot Corinos included in the French SKA
White Book (Section 2.3.4) -> Acero et al. 2017, arXiv:1712.06950

Report provided by Cradle of Life SWG

Magnetism
Upcoming conferences
The Power of Faraday Tomography: Towards 3D Mapping of Cosmic Magnetic Fields
28 May - 2 June 2018, Miyazaki, Japan
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Magnetic fields play vital roles on all scales throughout the Universe: allowing the creation of stars and
exoplanets, affecting the gas flows in the interstellar medium, forming galactic and AGN jet structures, and
permeating the cosmic web such as galaxy clusters. One of the breakthroughs given by such modern radio
telescopes is wide bandwidth in frequency. It improves, for example, the sensitivity, the spectral index
estimation, and depolarization analysis. Moreover, it brings us an innovative data analysis method called
Faraday tomography. We hold here the workshop to review the current status and future prospects of
Faraday tomography, combining astronomical observations, numerical simulations, and astrophysical
theories. An ASKAP POSSUM project meeting will take place during the conference.
Link: http://ska-jp.org/ws/SKAJP_MAGWS2018/
IAU General Assembly Focus Meeting 8: New Insights in Extragalactic Magnetic Fields
29-31 August 2018, Vienna, Austria
The coming years and decades will see a burst in our information and understanding of extragalactic
magnetic fields due to the next generation of radio astronomy facilities, especially the SKA and its
precursors, as well as major advances in MHD numerical simulations and algorithmic improvements to
extract magnetism information from the databases. The Focus Meeting will be the moment to discuss the
challenges and opportunities for understanding the magnetized Universe from scales of galaxies to the
cosmic web and connect information across the spectrum.
Link: https://iau2018fm8magnetism.wordpress.com/
IAU General Assembly Focus Meeting 4: Magnetic fields along the star-formation sequence
30-31 August 2018, Vienna, Austria
It is believed that magnetic fields play important roles in star formation processes, in particular to overcome
both the angular momentum and magnetic flux problems. Polarimetry from the optical to the centimeter
wavelengths has been the most powerful observing technique to study magnetic fields: in this Focus
Meeting we wish to bring together communities working with polarimetric observations of the various stages
and objects along the star formation sequence, from the structure of star-forming molecular clouds to the
arrival of young stars on the zero-age main sequence. The goal is to discuss how to compare observations
of magnetic fields at different evolutionary stages and physical scales such that we can establish a coherent
view of their key role in the multi-scale process of star formation. Combining results from different fields is
complex, and thus we will emphasize how different measurements of the magnetic fields can be compared
and interpreted into a coherent picture despite widely varying observing techniques, and the very different
objects and physical scales that are probed.
Link: https://meetings.aip.de/iau30-fm4/
LOFAR Magnetism Key Science Project annual meeting
10-14 September 2018, Kraków, Poland
The 2018 Annual Meeting of the LOFAR Magnetism Key Science Project will take place in Kraków, Poland.
The meeting includes two days of science presentations, and 3 Busy Days. The meeting is organised by
the Astronomical Observatory of the Jagiellonian University, and will be hosted in the main building of the
Faculty of Physics, Astronomy, and Applied Computer Science. The purpose of this Meeting is to present
recent science results obtained with LOFAR, discuss future work of the MKSP within the LOFAR project, as
well as other related tasks.
Link: http://mksp2018.oa.uj.edu.pl/
Recent publications
•

Agudo, I. et al. (2018) MNRAS 474, 1427
POLAMI: Polarimetric Monitoring of AGN at Millimetre Wavelengths - I. The programme, calibration
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•

•

•

•

•

•

•

•

•

•

•

•

and calibrator data products
http://adsabs.harvard.edu/abs/2018MNRAS.474.1427A
Akahori, T. et al. (2018) PASJ 70, 2
Cosmic magnetism in centimeter- and meter-wavelength radio astronomy
http://adsabs.harvard.edu/abs/2018PASJ...70R...2A
Anderson, C. et al. (2018) ApJ 855, 41
Broadband Radio Polarimetry of Fornax A. I. Depolarized Patches Generated by Advected Thermal
Material from NGC 1316
http://adsabs.harvard.edu/abs/2018ApJ...855...41A
Basu, A. et al. (2018) MNRAS, in press
Statistical properties of Faraday rotation measure in external galaxies - I: intervening disc galaxies
https://arxiv.org/abs/1803.07896
Farnes, J. et al. (2018) MNRAS 474, 3280
Source finding in linear polarization for LOFAR, and SKA predecessor surveys, using Faraday
moments
http://adsabs.harvard.edu/abs/2018MNRAS.474.3280F
Herron, C. et al. (2018) ApJ 855, 29
Advanced Diagnostics for the Study of Linearly Polarized Emission. II. Application to Diffuse
Interstellar Radio Synchrotron Emission
http://adsabs.harvard.edu/abs/2018ApJ...855...29H
Hovatta, T. et al. (2018) A&A, in press
Magnetic field at a jet base: extreme Faraday rotation in 3C 273 revealed by ALMA
https://arxiv.org/abs/1803.09982
Kaczmarek, J. et al. (2018) MNRAS 476, 1596
Revealing the Faraday depth structure of radio galaxy NGC 612 with broad-band radio polarimetric
observations
http://adsabs.harvard.edu/abs/2018MNRAS.476.1596K
O’Sullivan, S. et al. (2018) MNRAS 475, 4263
Faraday rotation at low frequencies: magnetoionic material of the large FRII radio galaxy PKS
J0636-2036
http://adsabs.harvard.edu/abs/2018MNRAS.475.4263O
Pasetto, A. et al. (2018) A&A, in press
Broadband radio spectro-polarimetric observations of high Faraday rotation measure AGN
https://arxiv.org/abs/1801.09731
Schnitzeler, D. et al. (2018) MNRAS 474, 300
Finding a complex polarized signal in wide-band radio data
http://adsabs.harvard.edu/abs/2018MNRAS.474..300S
Van Eck, C. et al. (2018) A&A, in press
Polarized point sources in the LOFAR Two-meter Sky Survey: A preliminary catalog
https://arxiv.org/abs/1801.04467
Vernstrom, T. et al. (2018) MNRAS 475, 1736
Radio polarization properties of quasars and active galaxies at high redshifts
http://adsabs.harvard.edu/abs/2018MNRAS.475.1736V

Report provided by Magnetism SWG
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Pulsars
Main meetings/events from December 2017 to March 2018
Members of the SKA Pulsar Science Working Group (SKA-PSWG) and the various Pulsar Timing Array
(PTA) consortia have attended the following meetings during this time period:
1. “IPTA Hack Week,” Dec. 11-15, 2017, Flatiron Institute. This meeting aimed to deliver a first
analysis of the IPTA Data Release 2, bring all attendees up to speed on Bayesian PTA analysis
codes, and determine new data-quality standards.
2. “The Big Impact of a Big Dish: Science with the Effelsberg 100-m telescope,” Feb. 20-21, 2018,
MPIfR. This meeting celebrated the scientific achievements of the Effelsberg telescope, including
pulsar successes, while looking forward to new science.
3. “34th Pacific Coast Gravity Meeting,” March 16-17, 2018, Caltech. This meeting was a general
conference on all areas of gravitational physics.
Publications related to the PSWG from December 2017 to March 2018
During these months, the members of the PSWG and their collaborators have published and/or submitted
to international refereed journals many papers dealing with research of interest for the SKA-PSWG. A
selected listing of papers is below.
a.
Lam, M. T., Ellis, J. A., Grillo, G., Jones, M. L., Hazboun, J. S., Brook, P. R., Turner, J. E.,
Chatterjee, S., Cordes, J. M., Lazio, T. J. W., DeCesar, M. E., Arzoumanian, Z., Blumer, H., Cromartie, H.
T., Demorest, P. B., Dolch, T., Ferdman, R. D., Ferrara, E. C., Fonseca, E., Garver-Daniels, N. Gentile, P.
A., Gupta, V., Lorimer, D. R., Lynch, R. S., Madison, D. R., McLaughlin, M. A., Ng, C., Nice, D. J.,
Pennucci, T. T., Ransom, S. M., Spiewak, R., Stairs, I. H., Stinebring, D. R., Stovall, K., Swiggum, J. K.,
Vigeland, S. J., Zhu, W. W., "A Second Chromatic Timing Event of Interstellar Origin toward PSR
J1713+0747," ApJL, submitted, https://arxiv.org/abs/1712.03651 . This paper discusses a decrease in the
dispersion measure toward PSR J1713+0747 in 2016 and its implications for high-precision timing analysis.
b.
Keane, E. F., Barr, E. D., Jameson, A., Morello, V., Caleb, M., Bhandari, S., Petroff, E., Possenti,
A., Burgay, M., Tiburzi, C., Bailes, M., Bhat, N. D. R., Burke-Spolaor, S., Eatough, R. P., Flynn, C.,
Jankowski, F., Johnston, S., Kramer, M., Levin, L., Ng, C. van Straten, W., Krishnan, V. Venkatraman, "
The SUrvey for Pulsars and Extragalactic Radio Bursts - I. Survey description and overview, " MNRAS 471,
116-135 (2018). https://ui.adsabs.harvard.edu/#abs/2018MNRAS.473..116K/abstract . This paper
describes the SUPERB survey and reports on the first 10 pulsars discovered in the project, including two
millisecond pulsars in binary systems.
c.
Arzoumanian, Zaven, Brazier, Adam, Burke-Spolaor, Sarah, Chamberlin, Sydney, Chatterjee,
Shami, Christy, Brian, Cordes, James M., Cornish, Neil J., Crawford, Fronefield, Thankful Cromartie, H.,
Crowter, Kathryn, DeCesar, Megan E., Demorest, Paul B., Dolch, Timothy, Ellis, Justin A., Ferdman, Robert
D., Ferrara, Elizabeth C., Fonseca, Emmanuel, Garver-Daniels, Nathan, Gentile, Peter A. Halmrast, Daniel,
Huerta, Eliu, Jenet, Fredrick A., Jessup, Cody, Jones, Glenn, Jones, Megan L., Kaplan, David L., Lam,
Michael T., Lazio, T. Joseph W., Levin, Lina, Lommen, Andrea, Lorimer, Duncan R., Luo, Jing, Lynch, Ryan
S., Madison, Dustin, Matthews, Allison M., McLaughlin, Maura A., McWilliams, Sean T., Mingarelli, Chiara,
Ng, Cherry, Nice, David J., Pennucci, Timothy T., Ransom, Scott M., Ray, Paul S., Siemens, Xavier, Simon,
Joseph, Spiewak, Renee, Stairs, Ingrid H., Stinebring, Daniel R., Stovall, Kevin, Swiggum, Joseph K.,
Taylor, Stephen R., Vallisneri, Michele, van Haasteren, Rutger, Vigeland, Sarah J., Zhu, Weiwei, "The
NANOGrav Eleven-year Data Set: High-precision timing of 45 Millisecond Pulsars," ApJ, in press,
https://arxiv.org/abs/1801.01837 . This paper presents data, timing solutions and implications for distance
and mass measurements for the NANOGrav 11-year data set.
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d.
Arzoumanian, Z., Baker, P. T., Brazier, A., Burke-Spolaor, S., Chamberlin, S. J., Chatterjee, S.,
Christy, B., Cordes, J. M., Cornish, N. J., Crawford, F., Thankful Cromartie, H., Crowter, K., DeCesar, M.,
Demorest, P. B., Dolch, T., Ellis, J. A., Ferdman, R. D., Ferrara, E., Folkner, W. M., Fonseca, E. GarverDaniels, N., Gentile, P. A., Haas, R., Hazboun, J. S., Huerta, E. A., Islo, K., Jenet, F., Jones, G., Jones, M.
L., Kaplan, D. L., Kaspi, V. M., Lam, M. T., Lazio, T. J. W., Levin, L., Lommen, A. N., Lorimer, D. R., Luo, J.,
Lynch, R. S., Madison, D. R., McLaughlin, M. A., McWilliams, S. T., Mingarelli, C. M. F., Ng, C., Nice, D. J.,
Park, R. S., Pennucci, T. T., Pol, N. S., Ransom, S. M., Ray, P. S., Rasskazov, A., Siemens, X., Simon, J.,
Spiewak, R., Stairs, I. H., Stinebring, D. R., Stovall, K., Swiggum, J., Taylor, S. R., Vallisneri, M., Vigeland,
S., Zhu, W. W., "The NANOGrav 11-year Data Set: Pulsar-timing Constraints On The Stochastic
Gravitational-wave Background," ApJ, submitted, https://arxiv.org/abs/1801.02617 . This paper uses the
NANOGrav 11-year data set to constrain the stochastic gravitational-wave background and source
models. The analysis includes a Bayesian approach to modeling systematic uncertainties in Solar System
ephemerides.
e.
Zhu, W. W., Desvignes, G., Wex, N., Caballero, R. N., Champion, D. J., Demorest, P. B., Ellis, J.
A., Janssen, G. H., Kramer, M., Krieger, A., Lentati, L., Nice, D. J., Ransom, S. M., Stairs, I. H., Stappers,
B. W., Verbiest, J. P. W., Arzoumanian, Z., Bassa, C. G., Burgay, M., Cognard, I. Crowter, K., Dolch, T.,
Ferdman, R. D., Fonseca, E., Gonzalez, M. E., Graikou, E., Guillemot, L., Hessels, J. W. T., Jessner, A.,
Jones, G., Jones, M. L., Jordan, C., Karuppusamy, R., Lam, M. T., Lazaridis, K., Lazarus, P., Lee, K. J.,
Levin, L., Liu, K., Lyne, A. G., McKee, J. W., McLaughlin, M. A., Osłowski, S., Pennucci, T., Perrodin, D.,
Possenti, A., Sanidas, S., Shaifullah, G., Smits, R., Stovall, K., Swiggum, J., Theureau, G., Tiburzi, C.,
"Tests of Gravitational Symmetries with Pulsar Binary J1713+0747," MNRAS, submitted,
https://arxiv.org/abs/1801.02617 . This paper combines NANOGrav and EPTA data on the extremely
stable millisecond pulsar PSR J1713+0747 and demonstrates its use in new tests of gravitational
symmetries.
f. Freire, Paulo C. C., Ridolfi, Alessandro, "An algorithm for determining the rotation count of pulsars,"
MNRAS, in press, https://arxiv.org/abs/1802.07211 . This paper presents a new automated algorithm for
determining phase-connected timing solution for pulsars with sparse data sets, something that is likely to be
extremely useful for SKA-discovered pulsars.
g.
Becker, Werner, Kramer, Michael, Sesana, Alberto, "Pulsar Timing and Its Application for
Navigation and Gravitational Wave Detection," Space Science Reviews, 215, 30 (2018), "Pulsar Timing and
Its Application for Navigation and Gravitational Wave Detection," Space Science Reviews, 215, 30
(2018). https://ui.adsabs.harvard.edu/#abs/2018SSRv..214...30B/abstract . This review article discusses
precision pulsar timing, current applications and future prospects.
h.
Bhattacharyya, B., Lyne, A. G., Stappers, B. W., Weltevrede, P., Keane, E. F., McLaughlin, M. A.,
Kramer, M., Jordan, C., Bassa, C., " A Long-term study of three rotating radio transients," MNRAS, in press,
https://arxiv.org/abs/1803.10277 . This study follows 3 RRATs over decade-long timescales, looking at
variable pulse emission rates and investigating the glitches in one object.
i. Guo, Y. J., Lee, K. J., Caballero, R. N., "A dynamical approach in exploring the unknown mass in the
Solar system using pulsar timing arrays," MNRAS 475, 3644 (2018),
https://ui.adsabs.harvard.edu/#abs/2018MNRAS.475.3644G/abstract . This paper presents a Bayesian
algorithm to use pulsar timing array data to detect currently unknown mass in the solar system.
j. Shaw, B., Stappers, B. W., Weltevrede, P., "Resolving discrete pulsar spin-down states with current and
future instrumentation," MNRAS 475, 5443 (2018),
https://ui.adsabs.harvard.edu/#abs/2018MNRAS.475.5443S/abstract . This paper investigates the
observability of magnetospheric transition events in switching pulsars, and concludes that high-cadence
observations will continue to be necessary even with future instrumentation.
k.
Dai, S., Johnston, S., Hobbs, G., “Prospects for discovering pulsars in future continuum surveys
using variance imaging,” MNRAS 472, 1458 (2017),
http://adsabs.harvard.edu/abs/2017MNRAS.472.1458D . This paper reports on results of simulations
developed to predict the number of pulsars that can be discovered using the variance imaging technique in
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future continuum surveys, including the Australian SKA Pathfinder (ASKAP) Evolutionary Map of the
Universe (EMU) and an all-sky continuum survey with SKA-MID.

Report provided by Pulsar SWG

High Energy Cosmic Particles
Members of the High Energy Cosmic Particles Focus Group, based at Jodrell Bank Observatory and
Karlsruhe Institute of Technology, have constructed a benchtop prototype of a particle-detector system for
the SKA. This system is a vital component for a Custom Experiment to use SKA-low to study particle
cascades created by high-energy cosmic rays interacting in the atmosphere above the telescope. The
purpose of this development work is to ensure that the final system is an efficient particle detector and does
not emit any radio-frequency interference.
The benchtop prototype (pictured) has been used for a range of tests thus far, including a complete
integrated test of the analogue signal path, using RF-over-fibre links developed for the SKA. A powerconditioning circuit board has been constructed and tested, and found to provide >60 dB suppression of any
interference that might leak out of the detector along the power line. A key aspect of the system is the use
of low-voltage silicon photomultipliers (SiPMs), which avoid the potential for radio interference from
traditional photon detection with high-voltage photomultiplier tubes. After comparing four different models
of SiPM, the development team has selected the SensL J-series for the final version. Tests with the Jseries SiPMs have shown them to have timing precision better than 0.5 ns in this system, allowing them to
localise high-energy particles passing through the prototype (see picture).

Benchtop prototype of the particle-detector system. When a high-energy particle passes through the plastic
scintillator panel, it produces a pulse of light which is detected by the SiPM photodetectors.
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Localisation of high-energy particles passing through the prototype, based on the time of arrival of the light
pulse at each photodetector. Each quadrilateral represents the reconstructed positions of a single particle
using four different subsets of three photodetectors.

Report provided by Justin Bray
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The SKA Outreach World
ICRAR Report
Astrofest 2018
Two thousand people gathered in a stadium & spilled out onto an oval, united in their love of all things
space & astronomy, to attend Astrofest 2018 on 24 March.
th

Astrofest is an annual astronomy festival of epic proportions held in Perth, Western Australia. With the
support of the local astronomy community and hundreds of volunteers, Astrofest is an engaging
celebration of Western Australian astronomy and stargazing.
There was plenty to keep the visitors engaged:
• A Welcome to Country ceremony by Noongar Elder Shaun Nannup;
• Prize giveaways;
• More than 40 optical telescopes out on the oval;
• Radio telescopes operating until sunset;
• More than 20 stalls from the astronomy community offering interactive activities and giveaways;
• An entire Murchison Widefield Array tile;
• 3D printed Murchison Radio-astronomy Observatory telescope models;
• Virtual Reality experience on the International Space Station;
• Space dome shows;
• Hardcore Science Zone and Prestige Science Zone with serious science talks from astronomers;
• Costumed characters from sci-fi movies;
• Science shows;
• Astrophotography exhibition; and
• A competition to win a telescope.
Despite the entire event being clouded out,
visitors said that their favourite things were
the night sky telescopes, even though they
weren’t able to see the sky with them!
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What was new this year?
This year, a new Virtual Reality zone was introduced, utilising the skills and technology of a local game
developer studio. They ran three headset units to give visitors an experience of Earthlight: Spacewalk. Built
in collaboration with NASA, the game gives players an authentic experience of space, immersing them in
the tasks performed on the ISS, hundreds of kilometres above Earth. Approximately 60 people were able to
complete the 10-minute experience over the course of Astrofest.
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Also new this year was a collaboration with Curtin University’s on-campus art gallery as the Prestige
Science Zone. This was based on the success of last year’s ‘Hardcore Science Zone’, which was so popular
that we received complaints from people not able to get inside. The new Prestige Science zone was home
to three 45 minute presentations by ICRAR and CSIRO researchers, aimed at adults interested in
astronomy. After the talks, visitors were invited into the gallery where they could view the current sciencethemed exhibition, Lisa Reihana: Emissaries.
Both the Hardcore and Prestige Science zones—both with capacity for 100 people—saw full house
audiences for almost every talk. Over the course of the night, there were seven well-received talks with
one commenter on Twitter remarked that her daughter wants to be an astrophysicist and was “… over the
Moon when she saw women speakers because she knows that someday it could be her”.
What was most popular at Astrofest?
The most popular parts of Astrofest this year were the telescopes, science shows, and the
astrophotography exhibition. Visitors were able to get up close and personal with the telescopes, and chat
with astronomers about their research and what they like about the night sky—even though it rained twice
and we didn’t see a single star all night. The science shows were presented by Scitech, Perth’s science
centre, and were popular with families and children of all ages. The 1,000 seater stadium was almost full
for both of their shows.
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The astrophotography exhibition has been a part of Astrofest since its inception in 2009, and is always
popular. This year there were 224 entries by 52 entrants, with judges whittling this down to just 40 photos
& time lapse sequences—including astro-landscapes, high resolution planetary images, lunar and solar
eclipses, and deep space images. On the night, more than 140 people voted for their favourite image and
the whole exhibition will now tour Western Australia.
What’s next?
You know your event is a success when 98.82% of survey respondents indicate we should definitely hold
another Astrofest and next year will be our 10 anniversary Astrofest Extravaganza!
th

Report provided by ICRAR

SARAO Report
SARAO launches MAPPP NINE

SARAO has collaborated with the National Radio Astronomy Observatory (NRAO), USA to establish a pilot
Multi-wavelength Public Participation Programme (MAPPP) for implementation in South Africa and across
the other eight SKA Africa partner countries in 2018/2019.
The objective of the programme is to promote the public awareness, understanding and appreciation of
astronomy, and to contribute to the advancement of the public engagement sector in South Africa and Africa,
by training high-potential individuals in the sector in project management and using the processes of codesign and co-opetition to develop disruptive public engagement projects.
MAPPP itself is a product of co-design between the SARAO Communications and Stakeholder Relations
Unit and the NRAO National and International Non-Traditional Exchange (NINE) Programme. NINE uses
bilateral partnerships to further develop the human capacity in radio astronomy and other essential STEM
fields required to build, innovate, and operate radio astronomy facilities in developing countries.
The three phases of MAPPP NINE

The first phase of MAPPP NINE in South Africa was launched when a multi-disciplinary group of experts
and stakeholders in astronomy and public engagement convened in a moderated brainstorm in Pretoria,
Gauteng Province on 23 February 2018. The first MAPPP NINE Development Lab used co-design
facilitation methodology to understand the challenges to the public engagement with astronomy in South
Africa and set parameters for specific public participation projects to be designed by MAPPP NINE
participants.
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Twelve high-potential individuals, each with unique skills, were selected by SARAO from across multiple
disciplines within astronomy and public engagement, from astronomers to outreach staff.
The selected participants travelled around South Africa over a period of four weeks to visit eight key South
African astronomy sites, including Boyden Observatory, Hartebeesthoek Radio Astronomy Observatory
(HartRAO), MeerKAT at the Square Kilometre Array (SKA) site, and the South African Large Telescope
(SALT).
An opportunity to learn best practice in science engagement was facilitated when participants visited
planetariums, museums and science centres; attended South Africa’s National Science Festival, Scifest
Africa; and received masterclasses from experts in the arts sector, astronomy, corporate world, digital
creative media, government, embassies, science centres and festivals, and universities.

MAPPP NINE participant and Director of Sci-Enza Science Centre in South Africa, Puleng Tsie, pitches her
astronomy public participation project titled “Astro Pop-Ups” to judges during Phase 1 of SARAO/SKA SA’s
pilot MAPPP NINE programme.
Participants also received deep immersion training in highly specialised and valued skills during the four
weeks, including creative and critical thinking, proposal development and fundraising, structured methods
(project management and systems engineering), science engagement, science editing and content
management, and monitoring and evaluation.
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Inspired and informed by inputs at the first MAPPP NINE Development Lab and their respective
engagements with stakeholders, the science engagement sector and product end-users, and using their newlyacquired skills, each of the 12 participants was required to co-design a unique multi-wavelength public
participation project in the categories local community involvement in co-design, learner and educator
programmes, or virtual reality site visits.
While the projects co-design by participants were required to meet strict criteria set by SARAO, this did not
limit the creativity of participants, with the final projects proposed ranging from art exhibitions and TweetUps to classical music performances in planetariums and virtual reality exhibition components.
Participants will be informed of the outcome of their applications for funding at the end of April, after
evaluators have also assessed the funding proposals and full project plans developed over the duration of
Phase 1.
Phase 2 of MAPPP is scheduled for May 2018. This phase’s planned outcomes will include the
implementation of the selected projects from Phase 1 and will require the co-design of proposals for a public
participation programme in the categories of citizen science, coding and radio telescope, or interferometry.
Selected proposals will be funded for implementation in Phase 3 scheduled for October 2018.
MAPPP NINE expands to SKA AVN

Nine high-potential science engagement professionals, selected from each of the nine SKA Africa partner
countries, met in Fukuoka, Japan from 21-23 March to participate in the first SKA African VLBI Network
(AVN) MAPPP NINE Development Lab.

Nine high-potential science engagement professionals, selected from each of the nine SKA Africa partner
countries, met in Fukuoka, Japan to participate in the first SKA AVN MAPPP NINE Development Lab. Back
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from l-r: Dr Aman Maulloo (Mauritius), Dr Eli Kasai (Namibia), Prospery Simpemba (IAU OAD Southern
Africa Regional Coordinator), Kenneth Igadwa (Kenya). Front from l-r: Nchimunya Mwiinga (Zambia), Dr
Dinelsa Machaieie (Mozambique), Dr Bernard Asabere (Ghana), Dr Sally Macfarlane (South Africa), Dr
Zara Randriamanakoto (Madagascar), Dr Haniso Motlhabane (Botswana)
SARAO collaborated with the International Astronomical Union’s (IAU) Office of Astronomy for
Development (OAD) and Office of Astronomy Outreach (OAO) to identify science engagement professionals
actively working in each of the partner countries.
The overall objective of the implementation was to support the SKA AVN Communications Strategy by
identifying and contributing to the development of science engagement professionals who will help to drive
and implement SKA AVN science engagement programmes in their respective countries.
The Development Lab, a best practice developed during the pilot MAPPP NINE programme implemented in
South Africa in February 2018, required participants to identify the challenges and needs of public
participation with astronomy common to all partner countries, share best practices and solutions already
developed, and recombine needs and solutions for improved value creation.
Participants were then required to co-design three public participation projects that could be implemented
across all partner countries over the next three years, and to produce a draft project charter and draft project
implementation plan for each project.
Participants were required to co-present the outcomes of the SKA AVN MAPPP NINE Development Lab at
the IAU Communicating Astronomy with the Public (CAP) Conference held in Fukuoka from 24-28 March
2018, and will be required to present the outcomes of both the Development Lab and IAU CAP at the next
SKA AVN Senior Officials Meeting in South Africa in 2018.
SKA Africa participates in major international science communication conferences

Representatives of SARAO and science engagement professionals from the SKA Africa partner countries
presented informal sessions, talks and papers at the following major international science communication
conferences:
Science Centre World Summit (SCWS), Tokyo, Japan

The Japanese word tsunagari means “connection” and is the spirit in which professionals from science
centres and museums around the world met at the Science Centre World Summit (SCWS) 2017 in Tokyo,
Japan from 15-17 November 2017.
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SARAO/SKA SA Science Engagement Manager, Anja Fourie (centre), with fellow panel members of the
"Communicating big science" session at the Science Centre World Summit (SCWS) 2017 held in Tokyo,
Japan.
The summit, held at the National Museum of Emerging Science and Innovation (Miraikan), saw 828
participants from 98 countries discuss how science centres and museums can be relevant to the communities
in which they are based, as well as workshop new approaches for the sector to contribute to the achievement
of the United Nations Sustainable Development Goals.
SARAO Science Engagement Manager, Anja Fourie, attended the SCWS and participated in the session
titled Communicating big science, where she presented a paper co-authored with SARAO/SKA SA Head of
Communications and Stakeholder Relations, Lorenzo Raynard.
The presentation outlined how science engagement and stakeholder relations are entrenched in policy and
strategy in South Africa, the country’s National Research Foundation (NRF), and SARAO; the lessons learnt
and best practice developed by SARAO in science engagement and stakeholder relations; as well as the role
that science centres and museums and their regional networks can play in communication and stakeholder
relations for the SKA project.
IAU Communicating Astronomy with the Public (CAP), Fukuoka, Japan

Nine active science engagement professionals, selected from each of the nine SKA Africa partner countries,
were invited to attend the IAU Communicating Astronomy with the Public (CAP) Conference held in
Fukuoka, Japan from 24-28 March 2018.
The conference was used as an opportunity to introduce participants to the international astronomy outreach
community and the SKA Communications and Outreach Network (SKACON), as well as to allow
participants to network with the community and discuss possible co-design and collaboration on future
science engagement programmes in each country.
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Participants were also required to advertise, prepare and co-present a session during the Unconference
programme of the conference. The session, titled “Co-design: Towards a science engagement strategy for the
SKA African VLBI Network (AVN)” introduced the audience to the concept of SARAO’s Multi-wavelength
Astronomy Public Participation Programme (MAPPP); presented the outcomes of the SKA AVN MAPPP
NINE Development Lab held in Fukuoka directly before IAU CAP; and outlined the potential use of MAPPP
NINE for science diplomacy.

Participants in the first SKA AVN MAPPP NINE Development Lab network with other international
participants in the IAU Communicating Astronomy with the Public (CAP) Conference after their presentation
during the Unconference session.
Participants will be required to present on the outcomes of the conference at the next SKA AVN Senior
Officials Meeting in South Africa in 2018.
Public Communication of Science and Technology (PCST) Conference, Dunedin, New Zealand

SARAO Northern Cape Stakeholder Manager, Dr Anton Binneman, represented SARAO at the Public
Communication of Science and Technology (PCST) Conference held in Dunedin, New Zealand from 3-6
April 2018.
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SARAO/SKA SA Northern Cape Stakeholder Engagement Manager, Dr Anton Binnerman (left), and SKAO
Outreach and Events Assistant, Joseph Diamond, represented SKA at the PCST 2018 Conference held in
Dunedin, New Zealand.
Binneman’s talk and individual paper, titled “The Square Kilometre Array South Africa: Understanding San
cosmology” and “The Square Kilometre Array’s (MeerKAT) struggles with anti-science advocacy groups”
respectively, were presented in the category of Building a theoretical basis for science communication at the
conference.
The talk profiled the San Peoples’ understanding of cosmology and their support of the SKA project. It
highlighted comparisons between the indigenous knowledge systems of the San Peoples and modern
astronomy, and some lessons learnt through the implementation of activities with the San Peoples. The talk
made use of art, stories and artefacts sourced from local San tribes.
The individual paper briefly highlighted South African media content related to the SKA project and
including a succinct analysis of associated social media. This established a base for in-depth analysis of the
qualitative content of two particular Facebook pages administered by advocacy groups that are explicitly
opposed to the SKA project. The analysis included coding of the qualitative content of these two publicly
accessible Facebook pages. Common misconceptions and critique on the project were clustered and
compared to the facts as published by SKA South Africa. The paper concluded with a conceptual
communications strategy, that could address misconceptions propagated by anti-science alliance groups,
using SKA and the development of MeerKAT as an example. The paper was co-authored by SARAO Head
of Science Communication and Stakeholder Relations, Lorenzo Raynard.
PCST 2018 was held under the theme Science, Stories and Society.
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Learners co-design with leaders for sustainable tourism

SARAO hosted the last in a series of Department of Science and Technology (DST) Mini Science Forums at
the McGregor Museum in Kimberley, Northern Cape Province on 1 December 2017.
Mini Science Forums were hosted around the country by DST entities in the lead up to the official Science
Forum South Africa (SFSA) held at the CSIR International Convention Centre in Pretoria, Gauteng Province
from 7-8 December 2017.
The Mini Science Forum formed part of SARAO’s celebration of the UN International Year of Sustainable
Tourism 2017 by bringing together learners and stakeholders from the Northern Cape, including Carnarvon,
to discuss sustainable astronomy tourism.

Learners from the Northern Cape met with leaders in tourism in the province to discuss sustainable tourism
and co-design ideas for the planned SARAO and SKA visitors centres during the DST Mini Science Forums
at the McGregor Museum in Kimberley, Northern Cape Province.
The full-day programme consisted of a panel discussion featuring leaders in tourism in the Northern Cape; an
interactive workshop that introduced participants to the SKA and MeerKAT; a science café during which
participants worked in groups to co-design ideas for the planned SARAO and SKA visitors centres; and an
opportunity to visit the McGregor Museum.
Insights and ideas from the DST Mini Science Forum were taken forward for discussion at a World Café and
panel discussion about sustainable astronomy tourism at SFSA.
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SARAO participates in Science Forum SA 2018

SARAO participated in the third annual Science Forum South Africa (SFSA) held at the CSIR International
Convention Centre in Pretoria, Gauteng Province from 7-8 December 2017.
The SFSA is an open science event that aims to create a platform for vibrant debate on the role of science,
technology, innovation in society in South Africa and Africa. The annual event is proposed by South Africa’s
Minister of Science and Technology and implemented by the Department of Science and Technology (DST).
SFSA 2018 welcomed more than 2,500 participants from 60 countries, and hosted more than 70 parallel
sessions and 60 exhibitions in 12 venues inside the CSIR International Convention Centre.

Science Forum South Africa is an open science event that aims to create a platform for vibrant debate on the
role of science, technology, innovation in society in South Africa and Africa. The 2017 event welcomed more
than 2,500 participants from 60 countries.
South Africa’s President, Cyril Ramaphosa (then Deputy President), delivered the keynote address, while
Minister of Higher Education and Training, Naledi Pandor (then Minister of Science and Technology),
delivered the welcome address.
SARAO hosted a World Café, which combined the use of an accessible space, i.e. a coffee shop, and simple
but effective facilitation methodology, to lead a large group dialogue and workshop session about the use of
astronomy for sustainable tourism in South Africa. The World Café programme started with a short panel
discussion to introduce terms, outline the current status of astronomy tourism in South Africa, explore the
challenges for the development of astronomy tourism, and introduced the topic for the workshop session.
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Stakeholders and the general public then worked in groups to co-design ideas for sustainable astronomy
tourism in the Northern Cape and South Africa.
Staff of SKAO and SARAO were invited to participate in two panel discussions:
The first, titled “Towards the UN SDGs: Sustainable astronomy tourism for sustainable development”, aimed
to ignite conversations about how astronomy can strengthen the South African brand and tourism; who
should drive astronomy tourism in South Africa; how South Africa can learn from best practice in sustainable
tourism and leap-frog the implementation process; and what the main priorities should be for authorities to
help develop, innovate and implement sustainable astronomy tourism in South Africa. Panel members
included SKAO Director-General, Prof. Phil Diamond; SARAO/SKA SA Science Engagement Manager,
Anja Fourie; IAU Office for Astronomy for Development (OAD) Director, Kevin Govender; and Head of
Department: Archaeology at the McGregor Museum, Dr David Morris.
The second panel discussion, titled “Big science, human development, and the Square Kilometre Array
Telescope”, reflected on the relationship between the SKA and human development, drawing on theoretical
debates at this interface, the available evidence, and the experiences and perceptions of members of the SKA
organisation itself. Panel members included University of the Witwatersrand (Wits) WBS/Telkom Chair in
Digital Business, Prof. Brian Armstrong,
SKAO Director-General, Prof. Phil Diamond; Human Science Research Council (HSRC) Research
Specialist, Dr Michael Gastrow; Special Advisor to the Minister in the Department of Science and
Technology, Dr Khotso Mokhele; and SARAO Head of Strategy and Business Processes, Dr Adrian Tiplady,
SARAO also facilitated an interactive exhibition for the duration of the event, which focused on the
organisation’s investment in the training of San field guides, the advancement of sustainable astronomy
tourism, and the development of the SARAO Karoo operational area and Northern Cape Province.
Learners explore opportunities in astronomy and big data with SARAO

SARAO participates in career expos in its operational areas in order to introduce learners, educators and
undergraduate students to the SKA and MeerKAT, the variety of careers available in radio/astronomy and big
data, and the SARAO bursaries and graduate employment programmes.
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SARAO/SKA SA content specialist, Isabella Rammala, engages with learners at an interactive exhibition
during the Mangaung Youth Empowerment Week in Bloemfontein, Free State Province.
Participants in the Mangaung Youth Empowerment Week, Bloemfontein, Free State Province and Prieska
Career Day, Northern Cape Province engaged with SARAO/SKA SA content specialists and bursary holders
through panel discussions, motivational talks and interactive exhibitions.
SKA SA Site staff and students undergo media training

Five SARAO electrician trade artisan students and their supervisor received media training outside
Carnarvon, Northern Cape Province from 31 January to 1 February 2018.
The media training was conducted to prepare the students for media requests in the lead-up to the MeerKAT
launch later this year, after it has become evident that the media interest in the SKA project involves huge
enthusiasm for positive human-interest stories related to the project.
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SARAO/SKA SA electrician trade artisan student, Simone Pieterse, during her one-on-one recorded
interview with personality and media expert, Jenna-Leigh Bilong.
The students, Morgan Daba, Joleen George, Celeste Marlow, Simone Pieterse and Brendan Swarts, were
joined by SARAO Education, Training and Development Practitioner, Albert Brand, at the facility’s
Electrical Artisan Training Centre on the SARAO/SKA SA Karoo operational base outside Carnarvon.
The training, presented by personality and media expert, Jenna-Leigh Bilong and SARAO Communications
and Stakeholder Relations staff, included modules that helped participants develop an understanding of the
media and tailor their messaging, as well as practical exercises which saw the participants being interviewed
before and after the training to evaluate their learning.
Joleen George says that the media training added to her confidence. “I now feel self-assured when I walk into
a room, and now have the confidence to speak to anyone.”
“The media training was fun and educational. I learned not to fear the media, how to understand the media’s
needs and how to respond to their questions confidently, appropriately and effectively. The training was
needed and will be of great use to me in future,” said Morgan Daba.
Festivals: Science in unexpected spaces

Festivals promote the public awareness, understanding and appreciation of science, technology and
innovation through a programme of unique, interactive events that allow leading scientists the opportunity to
share their work, make science accessible within the reach of ordinary people, network with non-scientists,
provide career guidance and act as role models for the youth, in order to encourage the youth to embark
on careers and become leaders in these fields.
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SARAO/SKA SA uses the arts and festivals to promote the public awareness, understanding and appreciation
of SKA. SARAO/SKA SA content specialists facilitated a “Make your own Solar System hat” arts and crafts
activity at the recent Science Beyond Borders Festival in Kimberley, Northern Cape Province.
SARAO content specialists supported the Science Beyond Borders Festival in Kimberley, Northern Cape
Province from 12-15 February 2018, by engaging with learners of all grades and the general public through
public talks, interactive exhibitions and workshops.

The Kalahari Desert Festival held in Askham, Northern Cape Province is a cultural festival used by
SARAO/SKA SA to promote the public awareness, understanding and appreciation of SKA as well as
SARAO/SKA SA’s investment in the development of San youth and the Northern Cape Province. Image:
Kalahari Desert Festival.
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The Kalahari Desert Festival held in Askham, Northern Cape Province from 21-24 March 2018 featured an
interactive exhibition which focused on SARAO/SKA SA’s investment in the development of San youth and
the development of the Northern Cape Province.
SARAO and Oculus announce partnership

SARAO and Oculus announced a new partnership in virtual reality for education and science engagement
during the official opening of South Africa’s National Science Festival, Scifest Africa, in Grahamstown,
Eastern Cape Province on 9 March 2018.
South Africa’s newly appointed Minister of Science and Technology, Mmamoloko Kubayi-Ngubane, was the
guest of honour at the event.
The partnership, announced by SARAO Managing Director, Dr Rob Adam, and Oculus Vice-President:
Business Development and Partnerships, Andy Mathis, will see Oculus provide Rift + Touch virtual reality
(VR) sets for use by SARAO in its schools programme and science engagement activities.
VR provides a means for the general public to explore celestial objects and bodies, visit astronomy sites and
facilities remotely, and visualise abstract scientific outcomes from astronomy instruments, thereby promoting
the public awareness, understanding and appreciation of multi-wavelength astronomy, SARAO and its
instruments, and the SKA.

SARAO/SKA SA Managing Director, Dr Rob Adam (left) and Oculus Vice-President: Business
Development and Partnerships, Mr Andy Mathis (right), with South Africa’s Minister of Science and
Technology, Ms Mmamoloko Kubayi-Ngubane after the announcement of SARAO/SKA SA new partnership
with Oculus.
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Projects in education and science engagement, as well as the monitoring and evaluation of the projects, will
be co-designed by SARAO and Oculus for implementation in 2018. Project outcomes, best practice and
impact will be shared at Science Forum South Africa in December 2018, as well as other relevant education
and science engagement platforms identified by SARAO and Oculus.
The first collaborative project under this evolving partnership was a workshop at Scifest Africa 2018, codesigned by Jim Adams’ World; the National Institute of Aerospace, USA; North Carolina A&T State
University; Oculus and SARAO that introduces participants to augmented, mixed and virtual reality and the
fields of astronomy and space science.
The SARAO Schools Programme will work to identify VR content that is aligned with specific topics in
South Africa’s Physical Science curriculum and that will be used to support the teaching of the curriculum in
high schools in the SARAO Karoo operational area.
SARAO has already produced VR content that transports users to the MeerKAT and SKA site outside
Carnarvon, Northern Cape, and project plans are being developed for multi-wavelength VR exhibit
components through the SARAO SA Multi-wavelength Astronomy Public Participation Programme
(MAPPP).
SARAO wins Best Workshop at South Africa’s National Science Festival

SARAO was awarded Best Workshop: Innovation at Scifest Africa, South Africa’s National Science Festival,
for a virtual reality workshop co-designed with organisations in the USA.
The workshop, titled “An introduction to the world of virtual reality”, was co-designed by Jim Adams’
World, the National Institute of Aerospace, USA, North Carolina A&T State University, Oculus and
SARAO, and introduced participants to augmented, mixed and virtual reality; the fields of astronomy and
space science; and the MeerKAT and SKA site.
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SARAO/SKA SA content specialist, Anele Nzama, guides learners attending Scifest Africa through the
SARAO/SKA SA virtual reality content that transports users to the MeerKAT and SKA site outside
Carnarvon, Northern Cape Province.
Each workshop at Scifest Africa 2018 was evaluated by a panel of judges consisting of members of the
Scifest Africa Advisory Committee and using official feedback received from educators, learners and the
general public that participated in the workshop.
Scifest Africa was established in 1996 to promote the public awareness, understanding and appreciation of
science, technology and innovation in South Africa. The 22nd edition of the annual festival was held in
Grahamstown, Eastern Cape Province from 7-13 March 2018. The theme for Scifest Africa 2018
was Innovation 4.0 with reference to the Fourth Industrial Revolution.
The SARAO/SKA SA team, consisting of Anja Fourie, Dimpho Lephaila, Namhla Mabombo, Thizwikoni
Mposhomali, Anele Nzama, and Marion West, presented two other workshops at Scifest Africa,
namely “Colour by Number” and “Satellite Laser Rangers”, which introduced participants to radio astronomy
and laser ranging, respectively.
The team also presented an interactive exhibition, and SARAO Science Engagement Manager, Anja Fourie,
participated in a science café titled “Embracing the Fourth Industrial Revolution: Is South Africa ready?”

Report provided by SKA SA
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CSIRO Outreach Report
Murchison Radio-astronomy Observatory (MRO) News
A signal detected from the first stars in the Universe was the subject of a paper published in Nature on 1
March 2018. The discovery was made by a team of US astronomers using a small spectrometer, located in
Australia at CSIRO’s Murchison Radio-astronomy Observatory (MRO).
Dr Judd Bowman and his team from Arizona State University, have been working on the Experiment to
Detect the Global EoR (Epoch of Reionization) Signature (EDGES ), for 12 years. Nine years ago he
started doing the observations from the MRO, after searching for the best place to locate the instrument.
This detection highlights the exceptional radio quietness of the MRO, particularly as the feature found by
EDGES overlaps the frequency range used by FM radio stations. Australian national legislation limits the
use of radio transmitters within 161.5 miles (260 km) of the site, substantially reducing interference which
could otherwise drown out sensitive astronomy observations.
The MRO was developed by CSIRO for its Australian Square Kilometre Array Pathfinder (ASKAP)
telescope and also hosts the low-frequency telescope, the Murchison Widefield Array (MWA), developed by
an international collaboration, led by Curtin University. These telescopes make use of the radio-quiet nature
of the site and also are important precursors to the Square Kilometre Array itself.
The MRO is the Australian site for the low-frequency telescope of the future Square Kilometre Array, SKA1
Low.
Here is an explanatory video on the ‘first stars’ discovery.

Figure 1: Artist's rendering of how the first stars in the universe may have looked
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Figure 2: EDGES ground-based radio spectrometer, CSIRO’s Murchison Radio-astronomy Observatory in
Western Australia. The instrument on its wire mesh ground plane. The bottom panel shows a closer view of
the antenna before the extension of the ground plane. The two elevated metal panels form the dipole-based
antenna and are supported by fiberglass legs. The balun consists of the two vertical brass tubes in the
middle of the antenna. The receiver is located under the white metal support structure.
Report provided by Annabelle Young, CSIRO

NCRA Outreach Report
Science Workshop at Osmania University, Hyderabad, India
The SKA-related activities within India are coordinated by the SKA-India Consortium (SKAIC) which, at
present, consists of about 20 organisations. The SKAIC organised a science workshop on February 5, 2018
in Osmania University, Hyderabad, India on the sidelines of the 36th Annual Meeting of the Astronomical
Society of India (ASI). The main aim of the workshop was to discuss the possible projects that can be taken
up by the Indian astronomers in the next five years, thus preparing the community for using the SKA as and
when it is ready. The workshop was attended by about 50 scientists from all over India, and started off with
presentations from various SKA-India Science Working Groups. These were followed by a brainstorming
session focussing on science areas where Indian scientists can contribute significantly, including those
which can be taken up using the SKA pathfinders, e.g., the upgraded GMRT.
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Participants of science workshop organised by the SKA-India Consortium in Osmania University,
Hyderabad, India. The aim of the workshop was to discuss the possible SKA-related science projects that
can be taken up by the Indian astronomers in the next five years.
Report provided by Tirthankar Roy Choudhury

UK Outreach Report
Eloy de Lera Acedo Talk
Visitors to a public open evening at the University of Cambridge’s Institute of Astronomy were treated to a talk on
‘The first lights of the Universe and the world’s largest radio telescope’ by Dr Eloy de Lera Acedo. Speaking to a family
audience, Dr de Lera Acedo talked about designing the antennas for the Low Frequency Aperture Array (LFAA) and
the cutting-edge science the SKA will enable scientists to perform.
Report provided by Hilary Kay, UK SKA Outreach Officer
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News From Observer Member Countries
News From France
Kick-off meeting of “Maison SKA-France”
As announced during the First SKA France Day, SKA-France coordination, together with its private
partners, has decided to move forward with "Maison SKA France”. This new structure is intended to be
not only a forum for members to organise their participation in the preparatory work for the SKA, but also
an instrument to respond to the need for an innovative financial approach for large research infrastructures.
The “Maison SKA-France” includes today five research organisms (CNRS, Paris Observatory, Côte d'Azur
Observatory, Orléans University and Bordeaux University) as well as six private companies (AirLiquide,
ATOS-Bull, Callisto, FEDD, Kalray, Thales).

The kick-off meeting of Maison SKA France took place on February 1st, 2018 in the magnificent Cassini
Room of the Observatoire de Paris.
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New member of the SKA-France Coordination Team
“I have worked at Observatoire de Paris on the structure and
evolution of galaxies, using a number of millimetre wave radio
telescopes and telescopes worldwide. I had also been vicepresident of Observatoire de Paris, then from 2001 to 2003, I had
been in charge of astronomy at the French Centre National de la
Recherche Scientifique (CNRS/INSU); in that period I was involved
on the programmatic side in the beginnings of the ALMA project.
From 2004 to 2006, I had been President of the French
astronomical Society (SF2A).
Then, from 2005 to 2007 I had been director of a space laboratory
near Paris, Institut d’Astrophysique Spatiale. During that period, I
was the project manager for Astronet, a FP7 Eranet aimed at
producing a science and infrastructure roadmap for the European
astronomy, of which I was the initiator together with Anne-Marie
Lagrange.
Between 2007 and 2017, I had worked at CNES, the French space agency, first as Head of the Space
Science, Microgravity and Exploration office in CNES, then deputy director of the directorate for Innovation,
Applications and Science in charge of the scientific directorate of CNES. In November 2017, I left CNES
and joined LERMA department at Observatoire de Paris, with the role of coordinator for SKA related
activities within Paris Observatory. I am very happy to work for SKA-France, in a very active team for a
fantastic project."
In addition to her role within Paris Observatory, Fabienne has joined the SKA-France Director’s Team, being
in charge of coordinating the Big Data and HPC activities within SKA-France.
French SKA White Book on arXiv
The French SKA White Book is now available through the arXiv electronic archive and distribution server
for research articles.
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Signal processing workshop at AIM
On December 19th 2017, an informal workshop on advanced tools for radio imaging was held at the AIM
laboratory, hosted by Julien Girard and Anaelle Maury.
Guest speakers were Cyril Tasse (GEPI/Observatoire de Paris) and Mickaël Coriat (IRAP), who gave a
demonstration of DDFacet (Tasse et al., 2017) and KillMS tools on simulated and real data sets. These
tools are good candidates to tackle the modern data calibration and imaging challenges raised by SKAclass instruments and their huge data volume.
The workshop attendees could familiarise with DDFacet and KillMS through simple hands-on sessions with
the support of the Nançay Radio Observatory, which provided access to its computing facilities. Ten people
from various groups and projects (including ALMA) attended the workshop.
Next workshop to be held will focus on the basics of data calibration and imaging for non-expert users of
LOFAR and the instruments to come, MeerKAT and NenuFAR, precursor and pathfinder’s of the SKA.

AENEAS-PRACE/GENCI meeting
On January 24, 2018, an informal meeting related to the on-going preparation of the future European SKA
Regional Center (SRC) was organised in Paris by the SKA-France coordination in collaboration with JeanPierre Vilotte (in charge of HPC and Big Data activities within CNRS-INSU). Michael Wise (coordinator of
the H2020 AENEAS project for the design of the SKA European data center) and Stéphane Requena
(Member of the Board of Directors of PRACE and Director of Innovation & Technology at GENCI) were
invited to this discussion.
The aim of the meeting was to start brainstorming on possible joint actions by AENEAS and PRACE in the
framework of EDI (European Data Infrastructure) and EOSC (European Open Science Cloud), in order to
address specific needs of the future SRC through pilot studies undertaken at European level. Existing
European Data Infrastructures, such as PRACE, will be integral parts of establishing the research platform
necessary to support SKA science. GENCI consortium, which represents France in the European PRACE
infrastructure, is interested to play an active role in setting up this European cooperation.
Meeting with INRIA

On February 16, 2018, SKA-France organised a meeting together with the French National Institute for
computer science and applied mathematics (INRIA). After a general overview of SKA provided by the SKASKAO eNewsletter May 2018
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France director, the main objective of the meeting was to focus on the computing challenges of the project,
its workflow and on the organisation of the SKA Regional Centres, extensively described in the
presentations by Miles Deegan and Rosie Bolton, from SKAO.
Representatives from several INRIA teams (STACK, Polaris, Corse, HiePACS, Alpines, TADaaM, Avalon,
Storm, Regal/Delys) attended the meeting, together with the Deputy Scientific Directors in charge of three
research departments (“Networks, Systems and Services and Distributed Computing”, “Applied
Mathematics, Computing, and Simulation”, “Perception, cognition, interaction”).
Participation of SKA-France to the New Zealand
annual Computing for SKA Colloquium
From February 13 to February 16, the French SKA
Industry Liaison Officer (ILO), Gabriel Marquette
(CNRS/INSU), attended the New Zealand annual
Computing for SKA Colloquium (C4SKA), preceded by
the Science for SKA Colloquium (S4SKA), and gave a
talk about SKA-related activities in France, focusing in
particular on the French industry involvement within the
project.
AENEAS All-hands meeting in Nice
After the kick-off and first All-hands meetings of the H2020 project AENEAS “Advanced European Network
of E-infrastructures for Astronomy with the SKA” (February 28 th and March 1st, 2017, Den Haag, The
Netherlands ; October 18th to October 20th, 2017, Granada, Spain), the second All-hands meeting was held
at Observatoire de la Côte d’Azur in Nice (France) from March 26 to March 28, 2018.

Report provided by Chiara Ferrari, Coordinator of SKA-France
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News From Portugal
SKA days PT
"SKA days PT", an initiative to promote the SKA among the Portuguese scientific and business communities
took place last February, in Lisbon and Covilhã. This successful event presented the scientific, technological
and industrial vision of the SKA, highlighting the existing Portuguese participation, and offering the opportunity
to identify added value collaboration, that included contributions to SKA global challenges in terms of
advanced computing and Big Data. This initiative had the participation of important stakeholders: The Minister
of Economy, Manuel Cabral, the President of national science funding agency FCT, Paulo Ferrão, the Deputy
Director-General of the Department of Science and Technology of Government of South Africa, Daan du Toit,
the Deputy Director-General of SKA, Alistair McPherson and the SKA Science Director, Robert Braun, among
others.

Minister of Economy, Manuel Cabral
The first day was dedicated to the SKA project and the pre-construction phase, focusing on the Portuguese
industry and its interest in the SKA (Industry and Digital Infrastructures for SKA and large-scale infrastructures
from Submarine Cables to EOSC) project, with the presence of the city of Covilhã regional authorities and
locally elected MPs. It also included a visit to ALTICE's Data Center as an example of a large-scale IT facility.
The second day opened with an overview of SKA's current status given by Alistair McPherson and Robert
Braun, the morning session was closed by the Minister of Economy that highlighted the relevance of scientific
projects that have an impact to the economy, including high-qualified employment, and society in general.
The session continued with the presentation of national scientific and technological activities within the
framework of the national research infrastructure ENGAGE SKA, followed by a combination of scientific,
technological and industrial presentations focusing on the skills and contributions of Portuguese actors
interested in SKA. This event was closed by the President of FCT Paulo Ferrão that emphasised the decision
of Portugal to become a member of the SKA.
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From left to right: Paulo Ferrão (president of FCT), Daan du Toit, Alistair McPherson, Robert Braun
This event was jointly organised by the Foundation for Science and Technology (FCT), TICE.pt,
Telecommunications Institute, Faculty of Sciences of the University of Porto, University of Beira Interior,
Parkurbis, Covilhã City Hall, Altice and ENGAGE SKA.
There was a wide national (and international!) media coverage of the event, including national TV prime
time, eg:
http://sicnoticias.sapo.pt/pais/2018-02-07-Maior-radiotelescopio-do-mundo-vai-comecar-a-ser-construidocom-a-ajuda-de-Portugal
http://expresso.sapo.pt/sociedade/2018-02-07-Altice-Universidade-do-Minho-e-fundacao-FCCN-vao-tratardados-do-supertelescopio-SKA#gs.vb5nNA0
https://www.dn.pt/lusa/interior/data-center-da-covilha-mapeado-para-armazenar-dados-de-radiotelescopiogigante-9101899.html
https://www.dn.pt/opiniao/opiniao-dn/convidados/interior/portugal-2018-oportunidades-inovacao-eempreendedorismo-9107781.html
https://sol.sapo.pt/artigo/601053/futuro-digital-global-passa-por-portugal
https://www.pcguia.pt/eventos/instituto-telecomunicacoes-participa-nos-ska-days-pt/
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http://www.lavanguardia.com/vida/20180206/44588758688/el-ska-el-mayor-radiotelescopio-para-buscarvida-inteligente-en-el-cosmos.html
detailed information can also be found at:
http://www.engageska-portugal.pt/en/news/2018/02/21/successful-ska-day-national-event/

Report provided by Domingos Barbosa

News From Japan
Journey towards the establishment of the NAOJ SKA Promotion office
The Japanese SKA consortium has been making efforts towards Japanese participation in the SKA
project. Establishment of the SKA promotion office in the National Astronomical Observatory of Japan
(NAOJ) is one of the keys to leading the Japanese community to achieving this purpose. A lot of
achievements such as accepted scientific projects and obtained results regarding the SKA have promoted
it to such reality. NAOJ has continuously supported our activities towards Japanese participation to the
SKA, with Mizusawa VLBI observatory regarding the SKA as one of its future plans.
SKA-JP members discussed possible Japanese engineering contributions to the SKA project and
concluded that the VLBI backend of the CSP (Central Signal Process) element and the AIV (Assembly,
Integration, & Verification) element could be possible candidates. After SKA-JP concluded discussions
with Mizusawa VLBI observatory and NAOJ regarding the SKA promotion in Japan, an SKA working
group was formed inside the Mizusawa VLBI observatory, who have created a report detailing their
scientific activity, which can be extended by the SKA. The ideas of proposing a sub-project in the
Mizusawa VLBI observatory and the establishment of the NAOJ SKA promotion office, is being supported
by the VLBI community through discussions at VERA users meeting and VLBI workshops held last
November and December, respectively. Also VLBI and Radio committees of the NAOJ have made
positive statements for the proposal of this sub-project.
The first objectives of the sub-project have been defined, beginning with the task of completing
inspections and negotiations to join SKA1 and to get ready for this potential participation, while listening to
the comments from the community. It will then try to make the SKA regarded as the future project of the
Mizusawa VLBI observatory by the beginning of the 2020s and one of the leading projects for NAOJ by
the 2030s. Three concepts of plan, science, and engineering have been proposed and are in current
discussion, with the application of the sub-project being submitted on 17 Jan 2019. The NAOJ SKA
promotion office will define the project and lead scientific and engineering works for the first two years. It
aims to join SKA1 as a minor partner for the next three years and hopes to become a major partner for
SKA2 in the future.
SKA-JP Engineering Workshop
The second SKA-JP domestic engineering workshop was held at Inamori Hall, Kagoshima University on
18 Dec. 2018. The programme started with the overview of the SKA, science with the SKA and current
activities in the SKA-JP engineering working group. This was followed by talks on possible Japanese
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engineering contributions to the SKA; (1) development of 14 - 27 GHz receiver, (2) VLBI mode of digital
signal processing using the FPGA boards, and (3) assembly, integration, and verification of the antennae.
Participants from various engineering departments and industries as well as scientific departments
assembled at the workshop and had lively discussions.
SKA-Japan Workshop on Pulsars and Transients
SKA-Japan held a workshop on pulsars and transients on 5-7 Jan at Kashima. The first two days were
devoted to domestic sessions, where we had many intriguing talks not only on radio observations and
pulsar theory but on X-ray observations and gravity theory. On the last day, we had an international
session with guests from CSIRO and NAOC. They gave review talks on Pulsar Timing Array with Parkes
telescope and pulsar observations with FAST. Further, we had an intensive discussion on possible
international collaborations towards the SKA era. We will keep working on pursuing a way to collaborate
both domestically and internationally.
International Workshop “THE POWER OF FARADAY TOMOGRAPHY - TOWARDS 3D MAPPING OF
COSMIC MAGNETIC FIELDS -”
SKA-JP Cosmic Magnetism Science Working Group is organising an international workshop “THE
POWER OF FARADAY TOMOGRAPHY - TOWARDS 3D MAPPING OF COSMIC MAGNETIC FIELDS -”
at Cottage Himuka, Seagaia Resort, Miyazaki from 28 May to 2 Jun.
This workshop will be focusing on the “Faraday Tomography” to derive three dimensional structures of
magnetic fields from the observed polarisation data, and also on the mysterious objects “Fast Radio
Bursts” as well as recent observational and theoretical studies on the cosmic magnetism being discussed.
Additionally, tutorial sessions for beginners of polarisation data reductions and Faraday tomography are
also planned.
Report provided by Hiroyuki Nakanishi

News From Spain
Charla con astrónomas:
As a way to celebrate the International Day of Women and Girls in Science (11F), the coordinator of the
Spanish participation in the SKA, Lourdes Verdes-Montenegro had the chance to talk to students from all
over the country through a Skype video conference as well as through a chat in which they asked questions
to Lourdes; some of them, of course, were about the SKA. The latter activity, named “Charla con una
astrónoma” (Chat with a woman astronomer) was organised by the Commission for Women and Astronomy
of the Spanish Astronomical Society (SEA). 32 women astronomers participated in this activity on the 7 th of
February, from 8:00 am till 00:00. Students and professors from high schools and schools were very happy
with the initiative and asked very interesting questions.

Report provided by Marina Fernández-Peña Mollá (IAA-CSIC)

SKAO eNewsletter May 2018
www.skatelescope.org

98

