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Editorial from the Director-General
Dear Colleagues,
Welcome to the September 2016 edition of the SKA eNews. The
purpose of eNews is to provide information on the status of the
project to the SKA Community and other interested people.
This is done through articles submitted by our colleagues in the
design consortia, from the precursor and pathfinder facilities,
from the outreach departments in SKA partner countries, from
the SKA Office and also from countries considering a possible
future role within the SKA. I thank all those who have
contributed articles for publication.
The pace of the project continues to be high, on all fronts. All
core design consortia have now passed their Preliminary
Design Reviews and are now well into the so-called Stage 2
phase, which leads up to the Critical Design Reviews. Most of
the latter have now been scheduled for Q4 2017.
As mentioned in the April SKA eNews, much work has been done over the northern summer by a task
force set up by the SKA treaty negotiating body; the work has focused on resolving a variety of
detailed issues and maintaining momentum prior to the fourth and hopefully final negotiating meeting
in September.
Earlier in the year, the SKA Board appointed a management review panel. The panel met on 23-25
May and was excellently chaired by Michèle Peron, Director of Engineering of ESO; it provided a report
to the Board for its meeting in July. A summary of the report, recommendations and associated action
plan is being prepared for public release.
SKA precursor telescopes are pathfinder instruments situated on one of the two SKA sites in Australia
and South Africa. On 4th July HERA, the Hydrogen Epoch of Reionization Array, became the 4thSKA
precursor. HERA, a project led by the University of California Berkeley and located on the South
African SKA site, is dedicated to observing large-scale structure duringand prior to the epoch of
reionization.As a precursor, lessons learned from HERA, from science, design, calibration and more,
will be shared with SKA.
In July, Manchester was the host city for ESOF16, the EuroScience Open Forum, a large (>3000
attendees) conference attended by science policymakers, scientists, journalists and the occasional
Minister and royal personage. SKA featured as the highlight of the ESOF16 opening ceremony, with
live links to the telescope sites and to Jodrell Bank, the location of the SKA HQ. We took this
opportunity to feature the new 3-minute SKA trailer, a high-quality video describing what SKA will be
and what it will achieve, you can watch this on our website or YouTube channel.
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Just as eNews was to be published we received the very welcome news that planning permission has been
granted for the large extension to the SKA HQ. Construction of the building is scheduled to begin at the end
of this year.
I hope you enjoy this edition of the SKA eNews.
Professor Philip Diamond, SKA Organisation Director-General.
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Reports from the Consortia
Central Signal Processor
Overview
The “Central Signal Processor” (CSP) Consortium is
comprised of 14 signatories from 8 countries with more than
10 additional participating organisations. 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) to assist in leading the Consortium.
What are we designing?

The CSP Element includes the design of the hardware and associated firmware/software necessary for the
generation of visibilities, pulsar survey 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 April, the CSP team has completed the document submissions to support
CSP Delta PDR. This has involved updates to all the core design documents. In April the team met in
Madrid, hosted by UPM, for a full week face-to-face meeting (called Technical Interchange Meeting #5) –
see Figure 1. There were many actions coming out of the meeting that the team continues to work on and
some deliverables are still due. Since TIM#5, an update to the Construction costing was produced and
submitted in June. The team is now working on the next costing cycle update due Sept 5.
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Figure 1. The CSP Team and SKAO at UPM, Madrid, April 4-8, 2016
The sub-element design teams have continued to progress into detailed design and prototyping focusing on
the most promising architectures and technologies. There has also been much activity on the system
engineering side (requirements, ICDs, modeling, processes, ILS/RAMs) with contributions from New
Zealand Alliance, STFC, CSIRO, ASTRON, Oxford, University of Manchester, NRC, Swinburne, and MDA.
There are still challenges in finalizing the Level 1, 2, and 3 requirements that permit the efficient progression
to CDR. The team is currently working on Level 1 Rev 8 anticipating two subsequent releases, Rev 9 and
finally Rev 10 before 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), returning status rolled-up
from the various processing sub-elements, and configuring and sequencing the sub-elements. This subelement is being led by NRC with assistance from NCRA and INAF. CSP LMC team is actively supporting
SKAO led initiatives to define SKA standards and guidelines for implementation of the monitor and control
system and the SKA software engineering process. CSP LMC team is leading the effort on the definition of
states, modes, commands and configuration and contributing to the definition of the design patterns for
generation and handling of logs and alarms.
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MID Correlator and Beamformer (Mid.CBF)

The Mid.CBF is led by NRC and is based on the FPGA PowerMX solution. This is a joint effort with MDA,
NZ Alliance, UPM Spain, and Selex ES (now Leonardo). A group from Italian industry and a group from
China (IACAS and NAOC) are also getting involved. The Mid.CBF team has continued to develop the
detailed design focusing on a liquid-cooled pizza-box configuration. In particular, more accurate models for
power have been created indicating a real challenge in meeting the infrastructure requirements. The second
spin of the PowerMX motherboard is currently under test at DRAO (Figure 2). Various mezzanine cards are
out for design and fabrication. The Mid.CBF FPGA design, sizing and prototyping continues. Models are also
being developed to confirm the algorithms and predicted performance. The Mid.CBF team spent a week at
the SKAO in May discussing the design and evaluating various models. The team continues to look carefully
at the design and cost to identify potential cost savings.

Figure 2. The Heron PowerMX Motherboard can support up to 1500W power to the mezzanine cards. The picture
shows the backside of the motherboard with 42 Linear Technology LTM DC/DC regulators. Each LTM DC/DC
regulator is capable of delivering 36 Amps current.
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LOW Correlator and Beamformer (Low.CBF)

Over the past quarter the Low.CBF team has advanced the design and prototyping of the system and its
components. In addition the Low.CBF team is also maintaining our collaboration with ASTRON through
the common development of the Gemini FPGA signal processing node. Andrew Brown from CSIRO
visited the ASTRON headquarters to work in parallel with Gijs Schoonderbeek for a period of three
months (Figure 3). During this time the PCB has been completed and is currently being manufactured. The
Xilinx 16nm UltraScale+ FPGAs are out for delivery and soon to be assembled – exciting times ahead to
power up the board with HMC memory and Nx25Gbps optics.

Figure 3. Andrew Brown (CSIRO) and Gijs Schoonderbeek (ASTRON) working in parallel on the Gemini
PCB @ ASTRON (Photo: Andre Gunst).
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In a reciprocal collaboration effort, Koos Kegel from ASTRON spent a month at CSIRO with fellow
system engineer Yuqing Chen to develop the detailed RAMS and FMECA analysis of the initial DeltaPDR
system design. Some weakness were identified in this system and since then the team has been making
architectural modifications to significantly improve or eliminate these weaknesses. It’s a solid
demonstration of how system engineering techniques applied early in the engineering process can improve
the design in both capital and operations. The Low.CBF team have also written a SPIE conference paper
on an introduction to the correlator and beamformer as well as producing a poster illustrating the signal
flow through the system.
The team has developed an FPGA build environment that can be retargeted for various FPGA platforms
using the Xilinx Vivado software tools. The HMC memory interface has been tested on various evaluation
platforms and a driver integrated into a board support package. The Low.CBF team have become involved
in the Local Monitoring and Control (LMC) side of the design by attending and presenting at the Madrid
and Edinburgh LMC meetings. These meetings have been extremely beneficial to the overall development
of the Low.CBF system by achieving harmonisation of terminology and interfaces.
Significant preparations are in progress for the Low.CBF System Refresh meeting to be held in Hong Kong
September 5-9, 2016. The complete Low.CBF team is present as well as Philip Gibbs and Wallace Turner
from the SKA office. Looking forward to another exciting quarter.
Pulsar Search Engine (PSS)

The Pulsar Search Engine is a large sub-element of the CSP to search for pulsars and fast transients that
will have almost identical instances for both SKA MID and LOW.The design team is led by the University
of Manchester, University of Oxford and the Max Planck Institute for Radio Astronomy supported by input
from INAF Italy, NZ Alliance, ATC Edinburgh, and ASTRON. It has to do this in a highly constrained
power budget.A very scalable architecture has been developed that allows for easy deployment of the same
architecture for the two sites and telescopes. We are in the final stages of completing designs for the crucial
binary acceleration, to search for pulsars in binaries which is part of the key science goals, for both FPGAs
and GPUs to complement the other highly optimised algorithms we have already developed to support the
high processing load and power requirements. Integration of the processing models into the pipeline
environment is continuing apace with new data types being defined and also beginning interfacing with
FPGAs. We now have the first element of our significant prototype which is serving to address many of the
issues associated with the construction, integration and verification stages, purchased and assembled and is
being integrated in South Africa.
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Figure 4. An example of a simulated pulse passed through the prototype GPU code for the detection of single
pulses and fast transients. This element of the pipeline includes the real-time dedispersion and detection parts
running on a GPU. This is just one pulse from a battery of tests that we willbe applying to these modules of the
Pulsar Search Sub-element.
Pulsar Timing Engine (PST)

The Pulsar Timing Sub-element will perform high-fidelity, high-precision timing observations of known
pulsars for both LOW and MID. The primary computational task performed by this instrument is phasecoherent dispersion removal, which requires performing many large Fast Fourier Transform (FFT)
operations in real time. The PST Sub-element design is based on COTS hardware with GPU accelerators,
and an early version of this solution is currently being commissioned at the MeerKAT telescope. The PST
design team was based at Swinburne University of Technology until June 2016, when Ewan Barr moved to
theMax Planck Institute for Radio Astronomyand Willem van Straten moved to Auckland University of
Technology. Both Ewan and Willem will continue in their respective roles of CSP Chief Pulsar Scientist
and PST Team Leader until CDR. Since TIM#5, the PST Team has been investigating the feasibility of
transforming high-frequency resolution data from the Low.CBF beamformer to achieve the time resolution
required for pulsar timing. This idea involves inversion of the output of oversampled polyphase filterbanks
using high-resolution FFTs, and it has the potential to reduce both capital and operational expenses by
reducing the overall computational burden on both the Low.CBF and the PST.
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Path to CDR

Overall, the CSP Consortium has made good progress since April. The schedule is under pressure due to
the challenges to “freeze” the requirements and ICDs to support efficient progression to CDR. There is lots
of work to do to get to CDR.

Report provided by the CSP consortium

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.
SRR, July 13 – 14, 2016, Jodrell Bank Observatory

Figure 1. The MFAA system requirements review participants.
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The consortium’s main focus during the last months has been to finalise the documentation towards the
MFAA System Requirements Review (SRR) that was on the 13-14th of July at Jodrell Bank Observatory.
The SRR turned out to be a very productive review with many constructive discussions and excellent
feedback from the panel. The team did very well in answering the panel’s questions and the panel was
impressed with the amount of high-quality work that had been put into developing the scientific and system
requirements as well as the status of the technical development. The main focus was, as it should be on an
SRR, the requirements. The conclusion from the panel was that the high-quality content of the documents
shows that the consortium can pass its SRR and is now ready to proceed towards PDR.
Even though the main focus for the team needed to be put on passing the SRR for the last couple of months
also several steps have been taken in order to progress with the MFAA technology development. Some of
them are summarised below:
ENVIRONMENTAL PROTOTYPES

Environmental aspects such as dust, vegetation, water, bugs, rodents and other wildlife are obstacles that
will play a major part in the overall success of the design. Four different types of environmental prototypes
have therefore been deployed at the South African SKA Karoo site in early 2014. The goal is to learn
which concept that performs best and which environmental aspects that are the most important ones to
focus on.
A team from ASTRON spent time on the Karoo site in March this year to work on the MFAA
environmental prototypes. Besides general inspection, the data loggers were refurbished and maintenance
has been executed. Detailed information was gathered on all four prototypes, this section focuses on one of
them, the insulated prototype.

Figure 2: Environmental wear and tear of the insulated prototype.
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Figure 2 shows that one can clearly see some environmental influences on this prototype. The dirt on the
side of the prototype shows the location where water drips or streams off from it. Also, one can see the
location where water is collected and evaporated. These types of collection points for the water might by
time cause damage.

Figure 3: Vivaldi antenna tile, inside the insulated prototype.
Figure 3 shows how the Vivaldi tiles look when they have spent almost three years in one of the insulted
boxes in the prototype. The figure shows that there is no dust, bugs, water or corrosion etc. Hence this type
of insulation proves that it can protect the antennas very well during longer time periods.
The POLYMAR foil, that keeps the boxes in place, was surprisingly flexible and therefore still fit for
function. Our lesson learned from LOFAR (Dutch weather) tells us that the POLYMAR foil is a very good
working material. Time will tell whether this also holds for the Karoo desert, although the current forecast
is promising.
Dense array development

A crossed ring antenna prototype, designed at the University of Manchester, has been delivered from their
industry partner Trackwise Ltd. The sensitivity of the small study prototype (with a physical aperture array
size of 1.5m2) has been preliminarily measured at Jodrell Bank Observatory. This was achieved by using a
4×4 beamformer and bias for the front-end antennas integrated with LNAs that were designed at Station de
radioastronomie de Nançay (Obs.- Nançay).
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A transmission line theory based Frequency Selective Surface (FSS) has been designed and used to filter
the significant RFIs in the environment for the antennas plus LNAs noise temperature measurements (to
avoid compression of the first stage LNAs in the receiver). This is shown in figure 4. It can potentially be a
beneficiary in making measurements in the environments with strong RFIs. However, more accurate
measurements need to be performed in the following months and ideally in an anechoic chamber.

Figure 4. Preliminary sensitivity measurements at Jodrell Bank Observatory of the crossed ring antenna prototype.
Image on the left is without FSS filter, image on right is with FSS filter.
At ASTRON, a prototype of a beamformer board has been designed, built and tested. The first
measurements show that the board is fully functional. The beamformer chips, that have been designed at
Obs. Nançay, France, work as expected and there are no signs of oscillations and the amount of crosstalk is
below 50dB.
This beamformer board has eight inputs; each input will be connected to an LNA module, which is
mounted on the antenna element. The two beamformer chips on the board adjust the gain and phase of each
input separately. The chips add the signals together to produce two independent output beams. These
beams are filtered and amplified before they leave the board.
The board also contains IC’s for the regulation and monitoring of all voltages and to control the different
functions of the board. All connections to and from the board are made with SATA cables; these provide
low-cost and high-quality connections. The cables are used to transfer the RF and to control signals and
distribute the DC power.

13

Figure 5. The prototype of the beamformer board.

Figure 6. Measurements of the beamformer board prototypes that show that they are fully functional.
The Dense Dipole Array (DDA)

The Dense Dipole Array (DDA) is being developed by Stellenbosch University in South Africa in
collaboration with ASTRON and consists of densely packed printed dipole elements. This dense
arrangement is achieved by having neighbouring dipole elements overlap, which results in strong
capacitive coupling between elements that facilitates a marked improvement in bandwidth.
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A prototype DDA tile of approximately 1 m2 has been manufactured by ASTRON and preliminary
measurements have shown encouraging results. A second prototype is currently under construction and
will be used, among others, to conduct a study into the viability of a one-bit beamformer, which could
hold significant cost and manufacturing advantages for the MFAA.

Figure 7. The Dense Dipole Array (DDA) is developed by Stellenbosch university in collaboration with ASTRON.
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Sparse array development

Sparse arrays can bring multiple advantages to SKA AA-Mid. These include increasing sensitivity
towards longer wavelengths and all the benefits of dealing with electrically disconnected antennae, such
as the design, fabrication and maintenance of large phased arrays. The University of Cambridge, in
collaboration with Cambridge Consultants, is developing an updated design of a LPD sparse array
antenna and tile capable of being mass-produced cheaply as well as incorporating great features such as
weather protection without the use of a dome. A 128-element-test array is in preparation to be deployed
at Lords Bridge, Cambridge in order to validate this technology.

Figure 8: The concept design of an antenna element of the sparse array.
This design for MFAA can draw heavily on the engineering and investments made for LFAA and use very
similar architectures and techniques to implement an all-digital array with the scientific benefits that this
would provide.

Report provided by the AAMID consortium
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Signal and Data Transport
Current Project Status
Preparation of the detailed design documentation for Critical
Design Review has now reached the 50% stage. Our fifth
face-to-face Consortium meeting was hosted by the
University of Western Australia in Perth and was very
successful in progressing several areas of the design, but
especially in ensuring mutual understanding of all our internal
interfaces.
Progress on technical work

Mark Tearle recently joined the SADT team in the
role of Network Infrastructure Engineer. He is
responsible for the network specific infrastructure on
the Australian site and he is working closely with
Bruce Wallace, who fulfils the same role in South
Africa and leads the overall work-package. Mark is
already building up strong interactions with the
INFRA-AUS team and with them is identifying
possible cost saving areas where common items of
infrastructure are planned.
Figure 1 Compact Array antennas at sunset. Credit Sascha
Schediwy.

Test planning for verification that we will meet the
SKA’s challenging Electromagnetic Compatibility
(EMC) requirements is now in place and measurements will begin
next month. Our test campaign will be conducted in the ASTRON
anechoic chamber and will use the latest generation of network
equipment that has been provided by industry. This is a critical set
of tests since there is a significant risk that self-induced radio
frequency interference (RFI) will otherwise limit the performance
of the SKA, which is why the project has attached great importance
to this area of design.

We made significant advances in our prototyping work on the
system for transfer of the frequency reference (STFR) signal. The
STFR is essential since it ensures the coherence of the telescope
receptors and allows the telescope to work as an interferometer. The
design being developed by the University of Western Australia was
tested on the Australia Telescope Compact Array (ATCA) while
that being designed by Tsinghua University was tested on
Figure 2 David Gozzard and Sascha Schediwy
inspecting the modifications to the Compact
Array receivers. Credit Jock McFee.
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eMERLIN.
Our thanks go to CSIRO and University of Manchester respectively for providing access to these two
facilities for testing. Deploying these STFR solutions on mature radio telescopes gave us great confidence
in the designs when we detected interferometric fringes during observations of bright sources in both cases.
The raw data indicated that the performance of the two telescopes was limited by phase fluctuation effects
introduced by the atmosphere, with the fluctuation introduced by the systems being negligible in
comparison. With additional experiments, it was then possible to make measurements utilising either a
replica of the signal chain (in the case of ATCA), or an orthogonal polarisation channel while observing an
un-polarised source (in the case of eMERLIN) in order to remove the effects of the atmosphere and be left
with a measurement of the system-under-test’s performance. Results are encouraging and consistent with
bench tests to have an expectation that either system is capable of meeting the SKA’s design requirements.
Additional work is underway to fully quantify the Allan Deviation performances.

Figure 3 Left Image: Tsinghua team (Prof Bo Wang, Yichen Guo and Xi Zhu) in the maser room at Jodrell Bank Right Image: Tsinghua University
equipment installed at the Pickmere telescope (part of e-MERLIN)

Report provided by the SaDT consortium
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Infrastructure Australia
Overview
INAU has continued to progress Stage 2 design work
towards its Critical Design Review (CDR) submission.
INAU has made good progress in a number of areas of our
work, though some aspects have been somewhat restricted
by the lack of a final LOW array configuration. As indicated
in our previous reports, INAU is a largely reactive
consortium; hence it is key for us to know the requirements
of the other consortia and what the configuration for LOW will look like to progress our detailed designs.
Discussions with SKAO at the end of Stage 1 design resulted in a new list of milestones for Stage 2. Several
milestones have been completed already including in this reporting period the alternative overhead
powerline option study. Another updated version of the Cost report was submitted at the end of August,
ahead of the Engineering meeting in October. Other documents submitted include draft design reports for
our Access, Site Monitoring, Communications and Vehicles products.
Engineering

Significant research and design work was performed in a number of areas, including development of the
power distribution concept, the early stage alternative design of small self-contained power stations for the
clusters of remote stations and the Remote Processor Facilities (that support the remote Low antenna stations
on the spiral arms), and reviewing the latest configuration documentation released by SKAO (document
SKA-TEL-SKO-422 version 02).
We also continued interfacing activities with the other work package consortia, developing designs based on
their requirements, reviewing and commenting on Engineering Change Proposals (ECPs) which impact
INAU’s scope, and finalising the remaining Interface Control Documents (ICDs).
System engineering tasks were undertaken including discussions with SKAO and other work package system
engineers on Qualification Baseline requirements. This included a visit to SKAO HQ at Jodrell Bank in July
by INAU Project Engineer Shandip Abeywickrema. Work also continued on importing and processing INAU
requirements into our System Engineering database software programme (particularly focussed on the latest
version of the Level 1 Requirements, Version 8).
Two key workshops have been held within the last few months. One was the INAU Risk Workshop, held on
July 4, which gave the team a chance to perform a major review and update the risk register, and make any
changes needed. The other workshop focussed on the studies for alternative local power generation at some
of the clusters of stations and the Remote Processing Facilities (RPFs) on the spiral arms. It is possible that it
may be more cost-effective to provide small, independent power stations (largely solar arrays with batteries,
though a supplemental diesel generator is also being examined) for stations further out on the spiral arms,
rather than distributing power from the central area. We are undertaking a comparison of several alternative
models.
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Members of INAU have also been involved in the discussions around power supply options for South Africa
and Australia through the Power Options Working Group, and are also involved in the process to finalise the
SKAO RFI / EMC policy.
Visits

Rebecca Wheadon, the INAU Project Manager, attended the INAU Cost Review meeting on June 4, at
Jodrell Bank.
Shandip Abeywickrema, the INAU System Engineer, attended the Qualification Baseline review at Jodrell
Bank as described previously.
Raji Chekkala, the INAU Configuration Manager, attended a Configuration Management Meeting at the
SKAO HQ in early August.
The next key face to face activity will be at the Engineering Meeting in South Africa in October.
Milestones

New milestones for Stage 2 have been agreed with SKAO and an ECP is in progress to finalise these
milestones. Several of these new milestones have already been completed, including the Plan Milestone
(comprised of the Risk Management Plan, Project Management Plan and System Engineering Management
Plan), the Cost Update milestone, the Health and Safety Plan milestone, and the survey tender documentation
milestone. Recent milestones have included the Draft Detailed Design milestone for the first sub-elements,
Access, Site Monitoring, Communications and Vehicles, and the latest Cost Update milestone (June 2016).
Discussions have been ongoing between INAU and SKAO to potentially further extend the project
completion date out to the end of December 2017 for CDR close-out.
Board Meetings

The last INAU Board meeting was held in May; another will be scheduled for November 2016.
Report provided by the Infrastructure Australia consortium
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Infrastructure South Africa
Overview
The INFRA SA Consortium is responsible for the design of
the Infrastructure & Power 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.
Discussions have been held with the SKAO on the Consortium’s Stage 2 deliverables and milestones and
an agreement has been reached that the Critical Design Review (CDR) for SKA1-mid Infrastructure and
Power will be split into two CDRs. The Phase I CDR will include the Access, Site Monitoring,
Communication, Vehicles, Water & Sanitation, Antenna Foundations, Security and Power sub-elements.
The Phase II CDR will cover the Buildings sub-element.
The Phase I Critical Design Review (CDR) will be submitted to the SKAO on the 30th May 2017 with
CDR Phase I closure by the 25th July 2017 and the Phase II CDR documents will be submitted to the
SKAO on the 16th October 2017 with CDR Phase II closure by the 27th November 2017 and Stage 2
closure on the 4th December 2017.
Current work underway by the Consortium for the detailed design of the SKA1-mid Infrastructure and
Power includes the following:
•

•
•
•
•
•
•

•
•

The Consortium has imported the Level 1 Rev 8 requirements into DOORS and the SKA1-mid
Infrastructure & Power Level 2 requirements specification has been finalised and is currently under
review;
The SKA1-mid Infrastructure & Power Architecture Design Document has been completed and is
under review;
The Level 3 Antenna Foundations requirements specification has been approved;
Work is underway on the Level 3 Core Power requirements specification and Spiral Arm Power
requirements;
All external ICDs have been approved apart from the CSP ICD which is still work in progress;
All the MeerKAT as-built documentation has been received and is being uploaded onto eB and
baselined;
The Consortium has issued a Request for Information to investigate design solutions for a
standalone PV plant to supply antennas in the spiral arms. Responses have been received and are
currently being evaluated by the Consortium and the SKAO;
MeerKAT on-site power measurements are being planned for August 2016 to verify the actual
MeerKAT power requirements as an input into the SKA Power Budget;
The geotechnical and geohydrological investigation is well underway on site. Percussion drilling
has been undertaken at 63 positions (29 positions are outstanding) and rotary core drilling at 8
positions (11 positions outstanding. The results of the geotechnical investigation have been
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•
•
•
•

submitted to the Antenna Foundation design contractor as an input into the detailed design of the
antenna foundations;
The construction of the SKA1-mid antenna foundation prototype will be constructed at the
beginning of 2017 on site and handed over to the DISH Consortium by the 3rd March 2017;
The draft floodline analysis report was completed on the 20th July 2016 and has been distributed for
review. This report will be an input into the detailed design of the Access sub-element;
The detailed design of the remaining sub-elements is underway by the Consortium;
Ongoing updates are being made on the capital, operations & maintenance cost plans for the SKA1mid Infrastructure & Power for submission to the SKAO.

Report provided by the Infrastructure South Africa consortium

Assembly, Integration & Verification
Overview
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.
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 SKASA, CSIRO and ASTRON, with SKASA
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 benefitting
the AIV work package.
AIV Consortium Face-to-Face Meeting in Perth

The AIV Consortium organised a face-to-face meeting in Perth, Australia, from 1-3 June 2016. This
meeting was preceded by a site trip to the MRO in order to visit the ASKAP, MWA and AAVS

22

Telescopes. Both the MRO site visit and the AIV F2F meeting in Perth were well organised by our
Australian colleagues, and were also well attended by staff from SKAO Headquarters.
The F2F meeting was held at the ARRC Building in Perth, which is also the home of CASS WA
Operations. A tour of the nearby Pawsey Supercomputing Centre was also organised and very informative.
Kevin Fergusson, CASS Head of WA Operations, joined the F2F meeting for some of the time.
Numerous AIV issues were discussed, including the following:
•
•
•
•
•
•
•
•
•
•

Clarification of AIV Consortium Scope of Work
Bridging Pre-Construction to Construction
Risk Register
Cost Model
Roll-Out Plans
I&V Plans
Test Procedures, including document format and the use of CORE
System Handover
Integration Test Facility
Roll-Out Dry-Run workshop to arrive at a Construction Schedule

Although the AIV Consortium has weekly videocon meetings, nothing beats the productivity of sitting
around a common table and discussing issues face-to-face.

Figure 1: AIV Team inside the Pawsey Supercomputing Centre. From left to right: N. Ebbendorf, P. Hekman
(SKAO), M. Hayes, A. MacLeod, Y. Chen, R. Lord and D. Gammon
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Figure 2: AIV Team F2F meeting inside the ARRC Building. From left to right: K. Fergusson (CASS), D.
Gammon (AIV), A. MacLeod (AIV), A. McPherson (SKAO), J. Kerr (SKAO), R. Lord (AIV), T. Bourke
(SKAO), P. Hekman (SKAO), L. Stringhetti (SKAO), A. Chrysostomou (SKAO), N. Ebbendorf (AIV), Y. Chen
(AIV) and M. Hayes (AIV).
Telescope Roll-Out Plan

Significant progress has been made on the Telescope Roll-Out Plan, with general support from all
consortia for the current release. The Roll-Out Plan identifies five high-level milestones for both SKA1mid and SKA1-low:
1.
2.
3.
4.
5.

Integration Test Facility Qualification Event (ITF-QE)
Array Assembly 1
Array Assembly 2
Array Assembly 3
Array Assembly 4

These high-level milestones form the basis for design consortia to plan their Element-level construction
roll-out and associated costs.
An Array Assembly (AA) is defined as a package of hardware and software delivered to the AIV
contractor, consisting of all components that make up an Array Release. An Array Assembly is
characterised by the number of Dishes/Stations included in the array, and by its capability as an end-toend Telescope System with pre-defined functionality. An Array Release, on the other hand, is defined as
an Array Assembly that has been released by the AIV contractor, after it has been integrated into an endto-end Telescope System and after it has undergone extensive verification testing.
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Figure 3: Telescope Roll-Out Plan, showing the Qualification Event in the ITF and the four Array Assemblies on
site.
Functional Allocation to Roll-Out Milestones

The AIV Consortium is currently working on allocating each of the system-level functions for both SKA1mid and SKA1-low to the five high-level milestones defined in the Roll-Out Plan. Furthermore, each
system-level function is also linked to a L1 or L2 Requirement. This work will clarify the functionality that
each Element needs to deliver for each of the Array Assemblies and the System ITF.
Development of Test Procedures

The development of test procedures is currently one of the main focus areas within the AIV Consortium.
After having defined Verification Requirements for each of the Level-1 Requirements, which are fulfilled
at Verification Events, the next step is to develop Test Procedures and Test Configurations. This work is
on-going, and is drawing from integration and verification experience of precursor telescopes such as
LOFAR, MWA, ASKAP and MeerKAT.
Progress with MeerKAT Precursor Telescope

The MeerKAT Precursor Telescope has achieved its First Light image, released by South African Minister
of Science and Technology, Naledi Pandor, on 16 July 2016. It is the first significant scientific milestone
achieved by MeerKAT. In a small patch of sky covering less than 0.01 percent of the entire celestial
sphere, the MeerKAT First Light image shows more than 1300 galaxies in the distant Universe, compared
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to 70 known in this location prior to MeerKAT. See http://www.ska.ac.za/media-releases/meerkat-joinsthe-ranks-of-the-worlds-great-scientific-instruments-through-its-first-light-image/ for the entire article.

Figure 4: Montage of MeerKAT First Light radio image and four zoomed-in insets. The two panels to the right
show distant galaxies with massive black holes at their centres. At lower left is a galaxy approximately 200 million
light years away, where hydrogen gas is being used up to form stars in large numbers.
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.
Another major challenge is that the software/firmware dominated Elements (CSP, SDP and TM) need to
deliver systems with basic functionality very soon after tenders have been awarded.

Report provided by the AIV consortium
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DISH
Pushing to meet Specification and Schedule
A great deal of progress has been made in the DISH
Consortium(DC) since April this year. The Dish
Structure(DS) Sub-Element team completed the process of
helping the SKAO resolve their difficult pointing
requirements analysis to the point that an ECP could be raised
and design work commenced. Despite a crisis occurring for
the provision of DS leadership, goodwill, good planning in
Germany and good luck have restored stability to this key DC sub-element. It is with considerable relief
that MTM is again leading the Dish Structure Sub Element and combined with CETC-54 in China, SAM of
Italy and system engineering support from SKA South Africa, DS is again a formidable team.
Perhaps it is an obvious statement but, without the successful completion of the Dish Element, there would
be no SKA1-mid. It is, therefore, no surprise that despite the great design work that has been done to date,
DISH Element needs to push as hard as we can towards the CDR. Of course, DISH has to design, build and
qualify a complete SKA prototype Dish System, integrated into the Karoo in South Africa. No pressure
then.
While there are challenges with the schedule, the DISH design team is making great progress. Bands 1 and
2 SPF’s are in advanced development and the Band 1 feed is being tested on the Canadian DVA-1 dish at
Penticton. The Band 2 SPF is a design evolution with a proven heritage on Meerkat. The Band 345 team is
also making great progress even after being the last to be formed. Receiver development is being
conducted by NRC in Canada and includes new developments of an FPGA-based wideband digitiser for
the 3:1 Band 5 feed. Receiver progress is largely on track.

Left Image: Band 1 Prototype Feed on DVA-1; Right Image: Band 2 Feed Concept
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Dish structure panel moulds were completed by CETC-54 in May and test panels made with these new
moulds in June are showing much better than expected profile conformity. The consequence of this
excellent outcome is greater confidence in the performance of the prototype antennae and the subsequent
production systems. This outcome is a credit to the CETC-54 team. CETC-54 leads the SKA-P Sub
Element.
Provision of the DS infrastructure requires a very substantial monetary investment in moulds, jigs and tools
to produce the first prototype, SKA-P, during the pre-construction phase. Chinese partner, CETC-54, has
stepped up to make this investment and as can be seen in the adjacent images, great progress is being
made. Surface accuracies of better than 0.1042mm RMS are being achieved over the complete area of the
early panels made with the new and very expensive moulds. Each Dish will be comprised of 66 panels
made using the mould shown. In production, more moulds would be required.

SKA-P prototype vacuum Mould (red above) and Panel Segments with test results
In early August 2016, a major meeting was held in Guiyang, China, to discuss Dish Structure planning
towards the delivery of SKA-P. The meeting happily coincided with the completion of the world’s largest
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single dish radio telescope, the 500m wide FAST dish, deep in rural China, some 4hours drive from
Guiyang.

The meeting party was met at the site by YIN Hejun, Vice Minister for Science and Technology, MOST
and responsible for China’s funding of their SKA involvement. Dish Consortium leader, Roger Franzen,
spoke with the Vice Minister and emphasised China’s pivotal role and importance in the SKA program. It
was an opportunity to provide the Vice Minister with clear encouragement that CETC-54 and the DISH
team were progressing effectively towards a well verified and compliant solution. China’s SKA Board
science member, Prof Bo Peng, was also present at the FAST site and attended the first day of the SKA-P
planning meeting.

Left to right: DCPM Susan Stopford CSIRO; China Vice Minister YIN Hejun, MOST; DCL Roger Franzen
CSIRO
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The DISH Element is, unsurprisingly, not without risk but there is a strong commitment from all
consortium parties to complete the work as quickly and efficiently as possible while also meeting the
incredibly stringent design requirements needed by the SKA. The CETC-54 Vice President confirmed their
determination to accelerate the SKA-P work as much as was realistically possible and this determination
was also mirrored by the German MT Mechatronics CEO. The meeting concluded on August 5th with a
positive way forward but also confirmed that some key organisational and financial risks remain. We are
aiming for a DS CDR in early 2018 or sooner and a DISH Element CDR by mid-2018 or sooner. Both are
very challenging targets. The strong DISH team spirit and desire to deliver a compliant system is truly
heartening and bodes well for a successful SKA1-mid mission.

Dish Structure Team with Vice Minister YIN, SKA Board member Prof Bo Peng and CETC-54 VP, Wang Feng
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The SKA-P Planning Meeting team photo, Guiyang, China. – Photo by Chen Long
Report provided by the DISH consortium

Telescope Manager

Overview
TM has made a good progress since the last reporting in March
towards the planned milestones. Most of the prototypes have
already been completed whereas remaining two are being
worked upon. Also, good progress has been made with respect
to TM Requirements and the same has been baselined. The
work on the TM Design Baseline (DBL) and sub-element
Requirements Baseline (RBL) is progressing well though overall falling behind the schedule by about 2-3
months or so.
The summary of the work taken up since the last reporting, key events and accomplishments are as
follows.
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TM Face to Face Meeting

TM Consortium witnessed a successful organisation of All-Hands TM F2F meeting which was scheduled
from 4th to 8th of April 2016 at NCRA, Pune, India. The meeting was well represented by all TM Subelements and the SKAO.
The major objective of the meeting was
•
•

Sharing the information, knowledge, technical sync & clarification
Development (workshop) of plans

The SKAO shared latest updates on the following topics and subsequently, discussions were held.
· Prototyping Status
· Costing Status
· FuturePlanning

· Risks/Dependencies
· Detail Design Status

The major portion of the meeting time was devoted to sharing and discussing the following intraconsortium topics in detail.
· Common understanding of L4 components,
· Detail Design Status
interactions, boundaries
· Prototyping Status
· Detail Design Status
· Future Planning
Under the 2nd objective of the meeting, the action plans for the future were developed, debated and agreed
upon for the following topics.
· TM RR Close-Out
· First iteration of element design review
· First iteration of sub-element review

· Next cost model
· Next revision of prototyping report
· CDR documents – Initial list

The objectives of the meeting were met and everyone left the meeting with clearly identified deliverables,
timelines and responsible individuals and teams till Oct 2016 time frame.
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Group photo of the TM face-to-face meeting
TM Requirements Baseline (RBL) – M16

The TM major milestone, M16, was successfully achieved by forming the TM Requirements Baseline
(RBL) in Jun 2016.
The TM System Engineering Management Plan (SEMP) asks for an RBL. The TM SEMP further mentions
that an RBL can be formed once there is an agreement in terms of what is required of a configuration item.
The Requirements Review (RR), wherein people from the SKAO and within the consortium participated,
was used to assess the TM requirements. The TM SEMP provided a set of criteria for this assessment.
From these criteria, the TM RBL Checklist was drawn up, which helped to guide the decision to form the
TM RBL.
The SKAO TM SE and the TM Consortium SE agreed on whether everything is in place for the TM RBL
to be formed. The completed TM RBL Checklist and baseline report exported from eB (which indicates the
list of documents that form the baseline and the status of those documents) was signed by the SKAO TM
SE and SKAO TM PE.
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Future changes to the TM requirements, including ones that flow from L1 Requirement changes, resulting
from the System Review and Operations Review, will be handled via ECPs against the TM RBL.
Prototyping

After incorporating comments received from the SKAO, the Prototyping Plan was updated and the Rev D
of the Plan was submitted to the SKAO on 9th June. Since then all the prototypes identified as part of the
Prototyping Plan have been concluded except for the following two which started late due to staffing
issues: LINFRA and LMC Interface Simulator. At the moment the Prototyping Report is being prepared
and the same will highlight the outcome of each prototype completed and if the objectives have been met.
The Report would be shared with the SKAO in the near future. Risk reduction was insisted on as a key
criterion for prototyping and no major surprises have revealed so far by the prototypes that indicate major
risks in the design.
Revised TM Cost Estimates

Ahead of the July SKA Board meeting TM Consortium prepared and submitted revised cost estimates for
TM. A cover note was also attached providing a brief description of the process followed, results and cost
saving options. The revised TM cost estimates were based on PBS and the total cost reported was 51.2 M
Euros marginally less than the previous estimates. The revised cost is still quite higher than what the
SKAO thinks TM should be at.
The next round of the TM Revised Cost estimates is being prepared and to be submitted to the SKAOahead
of the IGO meeting in September.
The major scope of this submission would be as follows
•
•
•
•
•

Increase confidence by reviewing the cost model externally
Incorporate as much as possible new L1 Requirements
Incorporate some cost reduction measures described in v2
Refine L3 Products development estimates with new knowledge and give input on possible cost
reduction options
Update Operations estimate to first 10 years of Operations.

The deliverables to be distributed to the SKAO for this go-around are
•
•

TM Cost Model spreadsheet v3 &
TM Basis of Estimate document

Element Design Baseline (DBL) – M17

The TM DBL is in progress currently and a good progress has made recently though delayed by 2-3
months. The main document to be submitted for review, the TM Design Report, has been reviewed
internally and the most of the comments received have been addressed. Most Internal ICDs are either ready
or getting finalised. The other few documents and reports which we initially planned to submit for review
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may not be submitted or the existing version of the relevant documents will be submitted. This is due to the
dependency on sub-element design and will take some time to be ready.
Sub-Element (ObsMgt, TelMgt, LMC and LINFRA) Requirements Baseline – M18

Out of the four sub-elements above, three sub-elements have made a good progress in terms of their RBL.
Most of the comments on the TelMgt RS have been responded to and the RS is being updated
simultaneously. Most of the comments on the ObsMgt RS have been responded to and addressed. The
LMC RS has been updated after the internal review and to be submitted for the external review.LINFRAis
lagging behind in this regard and theLINFRARS is being updated currently. This milestone is delayed by a
couple of months.
TMs Participation and Contribution to LMC Harmonisation

The TM Consortium members continue to participate in the LMC Harmonisation Workshops and
contribute towards the effort in many ways. Both LMC Harmonisation Meetings organised in Madrid and
Edinburgh in April and July respectively were well represented by TM Consortium. The ANT team formed
after the Trieste meeting is led by a TM member and the team is the point of contact between the
Monitoring and Controlling (MC) architect and consortia.
The ANT team had started to collaborate through a google doc ahead of the Trieste meeting which will
hopefully become the “SKA Control System Guidelines” to capture common SKA design patterns and
Tango guidelines. The progress on this work was presented during the Edinburgh meeting.
Participation in SPIE Conference

The TM Consortium was well represented at the SPIE Conference held in Jun-Jul in Edinburgh, UK. All
TM sub-elements attended the conference and some papers related to TM work were published.

Report provided by the TM consortium
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Science Data Processor

SDP Design Process
Since our last newsletter contribution, the Science Data
Processor Consortium (SDP) has passed its delta Preliminary
Design Review. This involved revisiting our design,
documenting it thoroughly and presenting the results to an
independent review panel. During this process, we provided
diagrams, such as the ones on this page, which show the
context in which the Science Data Processor will operate and the functions it will perform. The simpler
diagram shows the context of SDP; the second diagram shows a decomposition of these big blocks into
more descriptive functions we can use in our design.

Diagram 1: Context Diagram depicting the scope of the SDP, illustrating the raw astronomic data being
input from the Central Signal Processor and combined with data and metadata input from the Telescope
Manager. These data are processed and output as Science Products which can be queried. The Central Signal
Processor, the Telescope Manager, and the Observatory are external to the SDP. Red arrows indicate the
flow of metadata and control information; green arrows indicate the flow of data and data products; blue
arrows represent sky alerts. Input data are received by the SDP from the Central Signal Processor and data
products are made available to the SKA Observatory ready for distribution to the Science Regional Centres.
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Diagram 2: Functional and data flow, showing the SDP functions and the flow of data and information between
them. Arrows indicate the interfaces over which data, metadata or control information passes and the directions of
the flow: green arrows indicate data flow, red arrows control and/or metadata, blue event information, black
interfaces to Telescope Manager (TM) and dark blue Deliver Data messaging. Solid and dashed lines have no
additional meaning and are used only to help in the visual presentation. The control and metadata interfaces for
Manage Data Lifecycle and Aggregate Quality Assurance Metrics are shown using colour coded circles within
function blocks. The block colours provide a cross reference to the Context Diagram including the subdivision of
Process Data into Process Data: Platform, Pipelines and Execute Processing. The Execute Processing Function has
an interface to all of the Process Data: Pipelines functions. The numbers within red circles are used to show the
linkage between some functions and the Manage Local Telescope State Function.

In this diagram, you can trace how the data flows through the system; you can see that data arrives in the
Switching function, and is then routed to different processing functions depending on the type of data
received (is it visibility data, transient data, pulsar data?). The data is then written to persistent storage,
ready for querying by scientists. There are also control and management functions, to allow us to execute
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work at the request of the Telescope Manager, monitor the processing that is being done by the SDP, and
report back to TM if we find interesting ‘transient’ data – such as a Fast Radio Burst.
After submitting our delta-PDR, we had a face-to-face meeting in Malta, in which we discussed our
designs and our work processes (more on that below).

SDP team members on a rooftop in Valletta, Malta
Changing the SDP Management Process

As well as passing delta-PDR, we also underwent a Consortium Review. This encouraged us to consider
changes in how we manage the SDP Consortium. In particular, to rework the list of work tasks in the project
(the Work Breakdown Structure), take further our task prioritisation approach based on identified risk, and
re-examine the effort available to be allocated to SDP work and under what constraints.
What the SDP are working on next? As part of the process just mentioned, we submitted a Risk Review
document for our M15 milestone at the end of July. Below we describe some of the key outcomes of current
and recent activities and our technical priorities.
Management

Designing a system in a distributed team and trying to make effective use of small fractions of people’s time
has many challenges. To improve our approach we are undertaking a complete reworking of the SDP Work
Breakdown Structure and aligning it and our organisational elements more closely with the SDP Product tree
and trying to account for people’s locality when forming teams. This work started in August with a focused
management meeting in Cambridge.
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The Cambridge meeting also took forward a new process for allocating effort with tasks whose priority has
been set according to assessed project risk. This made use of work identified in the M15 milestone
mentioned above. Progress will be monitored closely and a complete reassessment of priorities and work
allocations will be undertaken at the SKA Engineering Meeting in October 2016. Following that there will
be regular 2-month work sprints.
Execution framework development

The Execution Framework (the bit of the SDP that does the most complex processing – it handles most of
the yellow boxes in Diagram 2) was confirmed as a high risk by our delta-PDR panel. We’ve done a lot of
work to reduce the risk already, primarily through the DALiuGE prototype created at ICRAR. We plan to
continue this work, and expanding it to address scaling concerns by trying out complex processing with
Tianhe-2 (the world’s fastest supercomputer), with the help of our Chinese colleagues.
To further mitigate risk on this component, we are also trying out some Big Data solutions that already exist
(see previous SKA eNews), and exploring whether we can scale the MeerKAT data processing system up to
SKA1 sizes. The design for the execution framework is very new to astronomical data processing, so we
need to be sure that we have a workable solution.
Mean algorithmic efficiency

When we first started designing the SDP, we assumed that we’d be able to achieve 25% efficiency for our
main data processing algorithms. Subsequent analysis showed that this was too optimistic, and we are now
assuming an efficiency of around 10%. This means that we need to re-evaluate our cost estimates and some
aspects of the design, as well as verify that 10% efficiency on our key algorithms is achievable.
Integration prototype

One of our high risks is that our interfaces (whether to other parts of the SKA telescopes or to different parts
of the SDP) don’t work. The integration prototype work allows us to test the design we have for these
interfaces. This work will use some of the LMC Harmonisation work that is taking place across the SKA;
this means, for example, we’ll be testing out how to get the SDP to talk to the TANGO Control System the
SKA is using.
Data models

We first prepared our data models (a description of the data inputs and outputs for all the algorithmic
components in our processing pipelines) over a year ago. Since then, our design has evolved, and it’s now
important to make sure that the data models are complete, as we need to use them elsewhere in our design
process. A systematic study will be undertaken.
Regional centres

SKA Regional Centres (SRC) have not always been part of the SKA design. However, the SKA Board has
now agreed that we should deliver our data to SRC’s for further science processing, as astronomers will still
need to use specialist tools and computer hardware to analyse data further (this is because of the large
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datasets produced by the SKA). Therefore, we now need to do work to define what these centres do, and
define an interface to determine what data is sent there, and the protocols and processes for sending it.
Data lifecycle manager

We’ve already started working on this, but now we need to refine our design. The Data Lifecycle Manager
makes sure we know what is happening to the data in our system – and that we’ve written that data out to
persistent storage when we’re finished. It also helps us manage precious and non-precious data. While we’ve
got these concepts down, we want some more detailed requirements.
Parametric model and reference implementation

One of the ways we have informed our design is via a parametric model, which allows us to model the
processing capacity needed by SDP. We want to extend that model so we can look at other areas of the SDP
– such as memory bandwidth (the rate of data transfer from various forms of computer memory into the
processors) and interconnect (the component used to transfer data between different processors inside the
SDP). We are also preparing reference implementations of our algorithms, so we can communicate with
industry about the kinds of algorithms we intend to run on SDP hardware. This also allows us to check that
our data models are complete – each algorithm in the reference implementation needs defined data inputs
and outputs, so this practical work should prove whether we’ve got the design work on our data models right.
This also feeds into work done on the implementation prototype, as the data models and interfaces allow us
to test out some of our metadata services, where we take information from the Telescope Manager and feed it
to the processing components.
Scheduling model

We need to work with Telescope Manager to work out how best to schedule the SDP. We’ve had meetings
with members of the TM Consortium and agreed on work to take forward together, as this isn’t something
SDP can do on its own!
Our next deadlines

The next big event for the SDP is the SKA Engineering meeting, which will see some of the SDP heading
off to Stellenbosch in South Africa in early October. After that, we will be preparing for our next milestone
delivery, in which we will check our progress in reducing our highest risks, evaluate any new risks, and
reprioritise our work accordingly. We’re due to write a short report on this at the end of October 2016. This
report-writing is a regular occurrence, so we’ll do this again for the end of February 2017, so the SKA
project can stay up-to-date with what we’re doing.
Report provided by the SDP consortium
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News From Precursor & Pathfinder Facilities
ASKAP Report
ASKAP is taking shape with 12 antennas fitted with the second generation of CSIRO’s multi-award-winning
phased array feed (PAF) receiver and the images coming in.

A next generation array

Eight ASKAP antennas observing the skies.

ASKAP is taking shape with 12 antennas now fitted with the second generation of CSIRO’s multi-awardwinning phased array feed (PAF) receivers
‘ASKAP 12’, as the array is known, is up and running and the first image has come through.

41

This image is the result of an 11-hour observation of the galaxy PKS B1934-638. Much to the delight of the
ASKAP team, the quality of this image very is close to the maximum that theory predicts can be achieved
with 12 Mk II PAFs. For the technically inclined, this image was made using a single beam around centre
frequency 1.01 GHz.
A little earlier, the first atomic neutral hydrogen (HI) images were made. Images like those below are used to
study the structure and internal motion of gas-rich galaxies and the environments in which they reside.
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8
The image of the Sculptor galaxy (NGC 253) on the left is the result of seven hours observing using eleven
Mk II PAFs to create a single beam with a field of view of about 1 degree. On the right is an earlier image
of the same galaxy made with BETA. The ASKAP image shows improved resolution and sensitivity
compared to the BETA image and gives a much better indication of structures within the galaxy.
NGC 253 is fairly close to us at 3 megaparsecs (Mpc), around 10 million light-years away, so it appears
quite large on the sky – half a degree, which is almost as big as the moon. Using all 36 beams now
available, we’ll be able to cover 30 square degrees in a single eight-hour observation and produce HI
images with the sensitivity and resolution required to study distant massive galaxies, nearby dwarf galaxies
and diffuse streams of gaseous material in the space between galaxies, giving us more information about
the process through which galaxies form and evolve.
A taste of things to come

These images are providing astronomers with a tantalising glimpse of what the full ASKAP array will offer
and a paper recently published in the Monthly Notices of the Royal Astronomical Society provides a further
taste of what’s to come.
In “Using 21-cm absorption surveys to measure the average HI spin temperature in distant galaxies”
(MNRAS 462:2 pp1341-1350), CSIRO astronomer Dr James Allison and his colleagues demonstrated the
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feasibility of using all-sky surveys with ASKAP to quantify the difficult-to-measure fraction of cold
hydrogen gas in distant galaxies.
One of the goals of the SKA will be to measure the evolution of HI in galaxies, which we think of as a
reservoir of fuel for the formation of stars. Much effort is focused on measuring the fraction of the total
mass in the Universe that is locked up in atomic hydrogen and how this might evolve with cosmological
time. This paper considers a complementary approach: how much of the Universe’s hydrogen is cold?
A powerful technique for looking deep into the distant Universe is to detect the shadows cast by cold
hydrogen clouds against powerful radio quasars (hydrogen absorption). The number of galaxies we expect
to detect using this technique depends on how much hydrogen gas there is and how cold it is. The key idea
in this paper is that, by assuming we already know the amount of hydrogen in the Universe, we can
compare the number of galaxies detected in these surveys against the number we would have expected to
find, to infer the fraction of cold hydrogen gas in distant galaxies.
For this approach to be successful, we need to look for hydrogen against a very large number of radio
quasars. This is only possible with the new generation of powerful radio telescopes. This analysis shows
that ASKAP-12 is already powerful enough to start this investigation, and may lead to us being able to
make a strong statement about the physical state of atomic hydrogen in distant galaxies.
A powerful program

ASKAP’s computing team put ASKAP’s powerful software package, ASKAPsoft, to the test by using it to
analyse data taken with India’s Giant Metrewave Radio Telescope (GMRT) and producing this image of a
remnant supernova in the constellation of Cassiopeia.
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Cassiopeia A is a complex source of radio emissions with compact and extended features and was a great
test subject for benchmarking ASKAPsoft.
This work also shows potential for ASKAPsoft to be used on telescopes other than ASKAP.
Powering up

On Monday 22 August 2016 the first part of the first stage of the new hybrid power station at the
Murchison Radio-astronomy Observatory (MRO) was turned on.
First to come online was the diesel component of Horizon Power’s hybrid power station: four generators,
two @ 240 kilowatts (kW) and two @ 1005 kW. Next will be Horizon Power’s 250 kW photovoltaic array
which was built by Perth company EMC Solar.

View from the top of the fuel tanks of Horizon Power’s power station looking over the switchroom and generators
to CSIRO’s photovoltaic array.
EMC Solar also built the second stage of the MRO power station, a massive renewable expansion, this
time working for CSIRO. The 1.6 megawatt (MW) array and its 2.5 megawatt-hour (MWh) lithium ion
battery storage system (the largest of its kind in Australia!), will be brought on line later this year.
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CSIRO’s 1.6 MW array will come online later this year.
CSIRO is constructing renewable energy solutions for the MRO through the Sustainable Energy for the
SKA (SESKA) project: an initiative of the Australian Government as part of the Education Investment
Fund.
Gone, but not forgotten

A BETA PAF being removed to make way for
a second generation PAF.
For two years, ASKAP’s commissioning
instrument, the Boolardy Engineering Test
Array (BETA) which consisted of six antennas
fitted with first generation PAFs, proved
invaluable as scientists and engineers alike
learned how to do astronomy with PAFs.
BETA has been decommissioned and its PAFs
are now being removed, but BETA
observational data is still proving a rich source Figure 4A BETA PAF being removed to make way for a second generation
PAF.
of novel findings for astronomers keen to
capitalise on the unique capabilities of the
telescope and the radio quiet environment of the MRO.
High quality BETA data sets are available on the web. http://www.atnf.csiro.au/observers/data/index.html

Report provided by CSIRO
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MeerKAT Report
MeerKAT joins the ranks of the world’s great scientific instruments through its
First Light image
The MeerKAT First Light image of the sky shows unambiguously that MeerKAT is already the best radio
telescope of its kind in the Southern Hemisphere. Array Release 1 (AR1) provides 16 of an eventual 64
dishes integrated into a working, fully functional telescope array. The South African Minister of Science and
Technology made the announcement of AR1 on the 16th of July and this is the first significant scientific
milestone achieved by MeerKAT, the radio telescope under construction in the Karoo that will eventually be
integrated into the Square Kilometre Array (SKA).
In a small patch of sky covering less than 0.01 percent of the entire celestial sphere, the MeerKAT First Light
image shows more than 1,300 galaxies in the distant Universe, compared to 70 known in this location prior to
MeerKAT.
MeerKAT will consist of 64 receptors, each comprising a 13.5-metre diameter dish antenna, cryogenic
coolers, receivers, digitisers, and other electronics. The commissioning of MeerKAT is done in phases to
allow for verification of the system, early resolution of any technical issues, and initial science exploitation.
Early science can be done with parts of the array as they are commissioned, even as construction continues.
AR1 consists of 16 receptors, AR2 of 32 and AR3 of 64, expected to be in place by late 2017. Given the
performance of AR1 so far, when completed MeerKAT will be the best telescope of its kind in the world.
MeerKAT is a precursor to the SKA and follows the KAT-7 telescope, which was an engineering test-bed for
MeerKAT. MeerKAT is funded by the South African Government and is a South African designed telescope
with 75% of its value sourced locally.
MeerKAT will be an integral part of SKA Phase 1. An important aspect of the SKA site decision in 2012 was
that MeerKAT would be part of the sensitive SKA Phase 1 array, which will be the most sensitive radio
telescope in the world. SKA1-mid will include an additional 133 dishes, bringing the total number for SKA1mid to 197.
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Image 5: The location of the 16 AR1 antennas at the SKA South Africa site at Losberg in the Karoo
Observational setup
•
•
•
•

Pointing is a commissioning field 10 degrees from the South Celestial Pole
16 antennas, 4096 channel correlator mode
Observation on 2016-06-19 from 04:00 to 16:00 UCT
5 hours on source after calibration overheads

Calibration
•
•

Data were “flagged” over full frequency range (900-1670
MHz) after masking known satellite bands
Gain variation per antenna is less than 10% in amplitude and
10 deg in phase over the course of the observation

Imaging
•

Image made using Multi-Frequency Synthesis with entire available band, centre frequency is 1284
MHz
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•
•
•

Image made with uniform weighting has resolution of -7 arcseconds
Image rms noise level -12 micro Jy
Image contains >1300 sources to 5 sigma limit

Workshop focuses on existing and future survey projects

The MeerKAT Science Workshop was held in Stellenbosch from 25 to 27 May 2016 during which
representatives from the ten legacy projects presented their plans for surveys on the instrument. With
construction on MeerKAT fast approaching completion, the workshop was aimed at giving the largesurvey legacy projects an opportunity to present its updated plans and broader discussion of the scientific
potential of MeerKAT. The MeerKAT science program will consist of legacy-style, large survey projects,
plus open time available for new proposals.
“Five years ago a call was made for proposals from large survey projects and 10 projects were approved
for survey time on the instrument. The telescope will be a reality within the next year and since the
proposals, science has evolved in so many ways. The instrument is also much better than we envisioned
five years ago, and therefore it was necessary to have the teams present on their revised science plans,”
said Dr. Fernando Camilo, Chief Scientist at SKA South Africa.
MeerKAT Science

Observing time on MeerKAT for five years is open to the international community and is being allocated
according to the following ratios: 70% for large survey projects of 1,000 hours or more and 30% for
smaller PI driven proposals. 5% will be Director’s discretionary time.
The MeerKAT Large Survey Projects which have already been allocated time:
Radio Pulsar Timing: Testing Einstein’s theory of gravity and gravitational radiation – investigating the
physics of enigmatic neutron stars through observations of pulsars.
LADUMA (Looking at the Distant Universe with the MeerKAT) – an ultra-deep survey of neutral
hydrogen gas in the early Universe.
MeerKAT Absorption Line Survey for atomic hydrogen and OH lines in absorption against distant
continuum sources (OH line ratios may give clues about changes in the fundamental constants in the early
Universe).
MHONGOOSE (MeerKAT HI Observations of Nearby Galactic Objects: Observing Southern Emitters) –
investigations of difference types of galaxies; dark matter and the cosmic web
TRAPUM (Transients and Pulsars with MeerKAT) – searching for and investigating new and exotic
pulsars
A MeerKAT HI Survey of the Fornax Cluster (Galaxy formation and evolution in the cluster
environment)
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MIGHTEE (MeerKAT International GigaHertz Tierred Extragalactic Exploration Survey) – deep
continuum observations of the earliest radio galaxies
ThunderKAT (The Hunt for Dynamic and Explosive Radio Transients with MeerKAT) – for example
gamma ray bursts, novae and supernovae, plus new types of transient radio sources.
Twelve open time future project teams presented at the workshop, all hoping to receive approval to work
on MeerKAT soon. Presentations were delivered on Vela super clusters; the role of High Intensity in group
evolution; MeerKAT and the smallest galaxies; blue early type galaxies with MeerKAT; galaxy
formulation simulations; Magellanic clouds with MeerKAT; MeerKAT and SALT; MeerLICHT /
MeerKAT Simultaneous radio-optical survey; a MeerKAT survey of strong gravitational lenses; and SZselected cluster survey with MeerKAT.
Simon Ratcliffe, technical lead for scientific computing at SKA South Africa, presented on MeerKAT’s
science data processing capabilities. “MeerKAT is very well positioned to conduct revolutionary searches
for advanced life beyond Earth. The extraordinary radio frequency interference environment of the SKA
sites in South Africa and Australia are unique advantages to searches for extra-terrestrial technologies; and
the demonstration of large scale commensal searches for advanced life with MeerKAT would be a key
demonstrator for future searches with SKA1 – MID/LOW,” said Ratcliffe.
This was followed by a presentation on the Max Planck S-band system by Michael Kramer, Director at the
Max Planck Institution for Radio Astronomy. “MeerKAT is clearly the best telescope to be built in the
southern hemisphere and we wanted to add a frequency range that was not yet covered, which is the Sband. The S-band is very useful for the science that I conduct, which is looking for pulsars in the galaxy.
The Max Planck Institute for Radio Astronomy and the Max Planck Society offered to acquire the S-band
for MeerKAT, in turn for giving us time to use the instrument for conducting science,” said Kramer.
“The addition of the S-band will enhance the telescope and its performance, but not only is this band of
interest to us, but colleagues in South Africa and across the world will use it in their research as well,”
Kramer continued.
Other discussions that took place were a commensal discussion – the term used to describe how different
science experiments share the same data in order to run concurrently, maximising the exploitation of
telescopic time, which signalled the end of the three-day workshop.
How will MeerKAT’s data be stored?

“The MeerKAT antennas will generate data equivalent to more than five million DVDs a day, or about 64
DVDs per second.” “Data collected by the SKA in a single day would take nearly two million years to
playback on an iPod.”
These are some of the statements about the science data capabilities that have been said about the
MeerKAT and SKA1 telescope. But how will all this be stored?

51

“The MeerKAT Science archive will consist of high density storage pods,” says Thomas Bennett from the
SKA South Africa Science Data Processing (SDP) team. The SDP team is responsible for capturing the
data that the correlator generates, processing and turning it into data that the astronomers use to do science.

Render of SKA South Africa DSS HC Storage Pod Prototype © 2016 Peralex Electronics
This system’s hardware will comprise of 60 storage pods each containing 48 hard drives of eight terabytes
each. Half of the pods will be housed at the Karoo Array Processing Building at the Losberg site and the
other half at the Centre for High Performance Computing in Cape Town. “On top of this we will
implement an object store onto which data can be redundantly stored between the two site,” says Bennett.

SKA South Africa DSS HC Storage Pod Populated with 360 TB Storage © 2016 Peralex Electronics.
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This is how it will work: instead of writing onto a disk with a file system which keeps track of where your
file is stored, a piece of data (or data object) is stored in the object store, which abstracts the user from
where it is being sorted. The object store will return a unique key to the user, which can be used to retrieve
the data object. The object store implementation follows a hypertext transfer protocol (HTTP) and has
three commands: “put”, “get” and “delete”. If you want your data back, you enter “get” and use your
unique key for retrieval. The same with the “put” command: if you need to store a piece of data, you enter
“put” and it will be sorted. Entering “delete” will remove the object permanently from the system. The
trick is to get your data objects as small enough pieces, but still manageable. It is expected that the
MeerKAT telescope will generate in the region of 10 million objects per observation.
Bennett says this system will work for MeerKAT because it scales. “You can scale up to exabytes of data
because the whole back-end can be scaled up accordingly,” says Bennett.

Photo of Thomas Bennett from the SKA South Africa Science Data Processing team
In addition to this, part of the storage system for MeerKAT will also be a tape library, which will be 18
petabytes in size. This 3000-tape 12-tape-drive library, which will store the averaged visibility data
generated by the correlator, will be buffered for between six and eight months. “Thereafter the data is
replaced with newer data coming from the telescope,” says Bennett.
All of these needs to be in place by the end of 2017 when the 64-array MeerKAT radio telescope will be
completed.
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“A key consideration for us is skills transfer and local procurement and manufacturing. We are using some
components that needed to be modified to suit our needs and for this we have used local manufacturers,
supporting local industry,” says Bennett. “The envisioned storage system is a good solution for MeerKAT
as it is a fit for purpose solution that is designed to our specific requirements using a combination of open
source and off-the-shelf technologies,” concludes Bennett.

Report provided by SKA SA

MWA Report
MWA Status and phase 2 expansion
SKA-low precursor, namely the Murchison Widefield Array (MWA), has completed its third year of
operations in mid-2016 and has now commenced the phase 2 expansion of the array. Students from MWA
partner institutes in the USA joined local MWA and ICRAR staff and students to build and deploy 1152 new
dipoles for 72 new antennae ‘tiles’ in the expanded array.
The MWA has now collected over 10 PB of data to support roughly 50 different science programs. Data are
stored at the Pawsey Supercomputing Centre in Perth, Western Australia. The Pawsey Centre also hosts the
Galaxy supercomputer which supports processing of MWA and ASKAP data.
Normal telescope operation is scheduled to resume in October 2016 after commissioning of the new compact
configuration of the MWA, including its 72 new tiles, is completed. The resumption of MWA operations
coincides with the next science observing runs of the LIGO gravitational wave observatories as well as the
peak of the Epoch of Reionisation observing season in the southern hemisphere.
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Students from MWA partner institutes form part of the dipole construction team.

Connecting beamformers to receivers in new MWA tiles.
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One of the new sets of “hex configuration” tiles for the expanded MWA.

MWA Science
The MWA continues to be highly scientifically productive, with over 60 publications generated by the
international science teams. Here we highlight some recent results.
“Low frequency observations of linearly polarised structures in the interstellar medium near the
south Galactic pole” Lenc et al., 2016. ApJ in press.
A new study, recently accepted for publication in The Astrophysical Journal, used the MWA to map local
structures in the interstellar medium. Astronomers took advantage of the exceptional capabilities of the
MWA to effectively perform a “cat-scan” of the Milky Way out to approximately 160 light years in the
direction of the South Galactic Pole. By mapping the observed structures, they were able to gain new
insights into the physical sizes of the structures and the processes that formed them. Furthermore, the
surprising sensitivity of the MWA to these structures allowed the effect of the Earth’s ionosphere on them
to be studied – paving the way for novel future applications in Solar and atmospheric science.
http://adsabs.harvard.edu/abs/2016arXiv160705779L
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This figure (Fig. 19 from the arXiv preprint) shows a structure in the polarised emission observed around the south
Galactic Pole by the MWA. Variations in the rotation measure (RM) and polarisation gradient are clearly seen in
2-minute snapshots due to the MWA’s very high surface brightness sensitivity to structures of ~degree angular
scales.

“Low radio frequency observations and spectral modelling of the remnant of Supernova 1987A”
Callingham et al., 2016. MNRAS in press.
By combining low frequency observations (72-230 MHz) from the MWA with higher frequency data from
other radio telescopes, scientists were able to ‘see’ right back to when the progenitor star of Supernova
1987A was in its long-lasting red supergiant phase. By measuring the radio power emitted by the
expanding supernova remnant, researchers could determine the speed and density of material that was
emitted by the star before it exploded. The team found that when the star was in its red supergiant phase, it
lost matter at a slower rate and generated slower winds, that pushed into its surrounding environment, than
was previously assumed.
http://adsabs.harvard.edu/abs/2016arXiv160605974C
See also: http://caastro.org/news/2016-snr1987a
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“An Opportunistic Search for Extraterrestrial Intelligence (SETI) with the Murchison Widefield
Array” Tingay et al., 2016. ApJ in press.
Low frequency spectral line data covering 400 square degrees around the Galactic Centre is re-used for
SETI by looking for anomalous spectral features from known exoplanets. No ETs were detected, but this
work demonstrates the potential for commensal SETI experiments in a new parameter space that leverages
the MWA’s huge field of view and radio quiet site.
http://adsabs.harvard.edu/abs/2016arXiv160708818T
See also: http://aasnova.org/2016/08/12/a-new-player-in-the-search-for-extraterrestrial-intelligence/

This figure shows the low frequency spectral line data from four of the closest known exoplanet systems.

“Time-domain and spectral properties of pulsars at 154 MHz” Bell et al, 2016. MNRAS 461.
The low frequency properties of many pulsars are monitored in the image plane using data from the
MWA’s sky monitoring science program MWATS. By performing surveys of large fractions of the sky at
regular intervals, the time domain properties of pulsars can be studied on time scales from minutes to
years. Here the properties of 17 high SNR pulsars are presented.
http://adsabs.harvard.edu/abs/2016MNRAS.461..908B
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This figure shows the time domain properties of two pulsars, both are highly variable sources.
“The Murchison Widefield Array 21 cm Power Spectrum Analysis Methodology” Jacobs et al, 2016.
ApJ 825.
The MWA’s international Epoch of Reionisation (EoR) key science team describe the multi-pronged
approach to detecting the EoR signal from MWA data. This is the latest in a series of papers by the team
describing the details of the data processing for this very challenging experiment.
http://adsabs.harvard.edu/abs/2016ApJ…825..114J

Report provided by Randall Wayth
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HERA Report
Overview of HERA
The HERA project (https://reionization.org) is very proud to be an officially designated SKA Precursor and
we look forward to participating in the definition and design of SKA-low to help enable it to succeed in
attaining a deep understanding of the Epoch of Reionization (EOR). HERA is a consortium dedicated to
providing an experimental platform for early studies of the EOR. Partner institutions in the collaboration
are Arizona State University, Brown University, University of California Berkeley, University of
California Los Angeles, University of Cambridge, 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.
The Epoch of Reionization represents the period in the early universe when the coalescing structures such
as early stars and black holes produced enough ionising photons to reionisation the intergalactic medium. It
represents the last universal phase change and the start of the epoch when the universe began to resemble
its modern form. Understanding this period will greatly advance our understanding of both the cosmology
and astrophysics driving cosmic evolution. HERA intends to detect and characterise the signal by looking
for the red-shifted signature of the hydrogen gas before and during the process. As such, it is a 3-D
tomographic measurement that will span a range of cosmic time.
HERA is currently under construction on the SKA-South Africa Karoo Astronomy Reserve with support
from the US National Science Foundation, SKA-South Africa and the University of Cambridge. HERA is
composed of 14-meter fixed-zenith prime-focus antennas operating in the 100-200 MHz band. Most of the
antennas are in a tightly packed core with some additional ~1-km outriggers to be added. Ultimately, the
plan is to build 350 elements, 320 of which will be in the core. Nineteen elements are currently complete
and are being used in initial testing of the new concept. An additional eighteen are currently under
construction, bringing the total to 37 this year. Approximately 100 will be added each year to bring the
total to 350.
HERA builds on the legwork and measurements of its precursor instruments: the Precision Array Probing
the Epoch of Reionization (PAPER), the Murchison Widefield Array (MWA) and the MIT EOR
Experiment (MITEOR). Over the past decade, these experiments along with other projects and researchers
have greatly advanced our knowledge of how this elusive signal may be found. A burgeoning field has
evolved along with the new techniques being developed, such as the delay-spectrum power spectrum
technique, fast holographic deconvolution and redundant calibration. HERA hopes to greatly advance the
scientific understand and context of the EoR and provide insight to the next generation of instruments that
can provide the deep knowledge of this critical period of cosmic evolution.
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Picture of the first 19 HERA elements, with much of the crew responsible for its construction in the foreground.
HERA is proud to be a nearly completely Karoo sourced and constructed array. The PAPER dipoles may be seen
behind the HERA dishes and Meerkat is in the background.

Report provided by David de boer, University of Berkeley, HERA Project Manager

GMRT Report
News from GMRT
The GMRT upgrade takes an important step forward with the
announcement of the second phase of the release of the uGMRT
to the global community:
On 15th June 2016, the Call for Proposals for GMRT Observing
Cycle 31 (October 2016 to March 2017) announced the release of
the 2nd phase of the upgraded GMRT (uGMRT) to the worldwide user community. This release, for which the proposal
submission deadline was 15th July 2016, will make available
from October 2016 onwards all 30 antennas of the GMRT

Figure 5Graph of GMRT usage statistics
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equipped with 2 of the 4 new wideband systems : Band-3 spanning 250 to 500 MHz, and Band-5 spanning
1000 to 1450 MHz; and 16 antennas equipped with a limited version of the Band-4 (550 to 900 MHz)
system, along with with a 30-antenna, dual polarisation, 400 MHz bandwidth correlator and beamformer +
pulsar receiver. This follows-up on the first phase release that happened in April 2016, and has already
produced some interesting new results. Sample results from spectral line observations over the new
wideband spectral range that the uGMRT makes available are attached. About 50% of the total time for the
GMRT Observing Cycle 31 (October 2016 to March 2017) has been set aside for observations with the
upgraded systems. Full use of the uGMRT is expected to provide a significant stepping stone towards
science with the SKA-1.

First light results : spectral lines from different sources, at different parts of the 250-500 MHz band
Next Generation monitor and control system for the GMRT, as a SKA TM prototype:
At the GMRT, we have been developing a next generation Monitor and Control (M&C) system as part of
the upgrade of the observatory. The work for this M&C system is closely aligned and has direct synergy
with, the design of the Telescope Manager (TM) for the SKA, a work package that is led by India. Not
only does the GMRT M&C system test out many of the design ideas being explored by the TM team, it
also utilises TANGO — the technology platform chosen for the implementation of TM. Thus, it will act as
an excellent early prototype for the SKA, in keeping with the role of the upgraded GMRT as a SKA
pathfinder. The first phase of the GMRT M&C system was completed and released in May 2016, and has
been tested extensively on 3 antennas; work on the second (and final) phase of the system has been started,
with the time frame of July 2017 for completion. It would provide an interesting option for a basic version
of TM for early integration and verification requirementsfor the SKA.
Report provided by GMRT
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The SKA Outreach World
SKAO Communications & Outreach Department
ESOF as a case study of the role and impact of communications
For the SKAO Comms team, July was the culmination of several months of intense work in preparation for
the Euro Science Open Forum (ESOF) conference, that we’ll use here as a case study to highlight the
central role of communications in all SKA activities and its impact at a number of levels.
The massive presence of the SKA allowed us to make significant progress towards some of the critical
SKA Project objectives, in particular:
•
•
•
•
•
•

Confirming the SKA is one of the major science adventures of our times;
Raising the profile of the SKA amongst high-level stakeholders and positioning the project in very
high spheres;
Reinforcing the connection and relationship with key stakeholders, including the media, and
decision-makers;
Strengthening the relationship and highlighting the partnership between the SKA and Industry;
Enhancing synergies with other major Research Infrastructures in astronomy (E-ELT, ALMA,
JWST, CTA) and beyond (LIGO collaboration, LHC etc);
Promoting all the progress in the project on a number of fronts and to a variety of audiences.

ESOF is probably one of the most important conferences for the project, bringing together key
stakeholders, decision- and policy-makers, government representatives, Chief Scientific Advisors,
influencers, and media from around the world. Held every 2 years in a European city, Manchester was host
city this year and as such, we wanted SKA to stand out from the crowd. Three thousand delegates attended
this year’s edition, including 400 science journalists, with an impressive 83 countries represented. Overall,
I think it is fair to say that the SKA was the main player in town, represented in a variety of ways
throughout the conference and side-activities. Details are as follows:
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– ESOF opening ceremony. This was the key moment of the conference, attended by a high number of
delegates. We managed to secure a 24-minute slot in the ceremony, with the popular BBC presenter and
physicist Brian Cox as master-of-ceremonies. We took the audience on a journey into space exploration
and the role played over time by radio astronomy, highlighting the critical role played by Jodrell Bank
Observatory in the early days of radio astronomy, the importance of reaching out across borders in Europe
and beyond to address new science questions, and leading to the next big questions that remain unanswered
and the instrument we need to address such questions, namely the SKA. We organised live links with
Jodrell Bank and with Australia and South Africa, where the colleagues did a fantastic job both in their
preparation, their narrative during the show, and in taking care of all technical aspects to ensure the live
links would run smoothly (special thanks to all involved!). The result was astonishing, generating a wow
moment for the audience, as demonstrated in a number of tweets (a short selection follows). We uploaded
the entire sequence on Dropbox if you are interested in seeing it .

– Sessions in the programme. In a very competitive landscape, we managed to secure 4 compelling
sessions in the programme, covering the broad spectrum of SKA activities: science policy, science, big
data/High Performance Computing and science in society. This represented:
•
•
•
•

25 speakers and moderators;
14 men and 11 women;
12 nationalities;
Government representatives, a Nobel Prize winner, European Commission Officials, main astronomy
facility representatives, big Industry representatives (CISCO, AWS), experts in outreach/education,
social media and citizen science.

All sessions were very well attended and generated great exposure and many interesting discussions both in
the room, on social media and in press articles. A selection of tweets is as follows.
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–Shared Sky exhibition. In addition to being a fantastic and unique art exhibition featuring ancestral stories
and mythologies from indigenous artists at the telescope sites, Shared Sky is also a great science diplomacy
instrument. After successful events in Perth, Australia at the end of 2014 and in Cape Town, South Africa in
early 2015, we featured the exhibition in its full version for the first time in the UK, at the imposing
Manchester Central Library. About 50 guests took part in the opening ceremony, including UK, South
African and Australian Government representatives, Robert-Jan Smits from the EU Commission, Brian
Schmidt (Nobel Prize) and a number of science journalists as well as 5 of the artists that we could invite
thanks to a grant from Arts Council England. A series of workshops was also organized the week following
ESOF, inviting members of the public to take part in collaborative artworks which will then be offered to
SKA Organisation. We invited the artists to the HQ as well. They really enjoyed their visit which allowed
them to have a better sense of our global collaboration and where the project is coordinated from.
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-Blue Dot festival. Jodrell Bank organised a music/science festival during the weekend of the ESOF
opening, and a number of ESOF delegates were brought to the festival in what was a great encounter
between science, music and art. SKA was well represented there, with 4 talks in the programme, and a stand
featuring our massive inflatable telescope and hands-on activities. Special thanks to all the volunteers from
SKAO, from UoM and from Cambridge and Oxford Universities who interacted with thousands of visitors
at the stand over 3 days.
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-Extras. Last but not least, Nobel Prize winner and Vice-Chancellor of Australian National University Brian
Schmidt gave a wonderful keynote speech about the SKA (image below; left-hand side)and EU
Commissioner for Science, Research and Innovation Carlos Moedas visited us at the HQ in what was a very
productive meeting (image below; right-hand side).
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SKA trailer

For the past sixmonths, the SKA comms team has been working hard with a professional production
company to create a trailer befitting of the SKA project, highlighting the big questions we’re trying to
answer, the scale and global nature of the project, the challenges faced and the impact. The trailer is now
ready (see below) and was shown for the first time in the ESOF opening ceremony during the SKA slot, and
made a great impression. Make yourself comfortable, switch the lights off, put the volume up, and simply
enjoy the beauty… either on our website or YouTube channel.
SKA Communications 2016-2017 Implementation Plan

At their July meeting, the SKA Board of Directors noted the Communications Implementation Plan leading
up to the establishment of SKA Observatory as an Inter-Governmental Organisation (IGO), providing further
details on how the approved Communications strategy will be delivered. The plan provides a list of activities,
channels and key actions, with their respective owners and the audiences reached. Each action has an
associated reportable allowing to monitor and measure the successful delivery of the strategy.

Report provided by William Garnier, Director of Communications, Outreach & Education

SKA SA Report
Carnarvon High School hosts Career Day and Science Exhibition

SKA South Africa has supported the hosting of a Career Day / Science Exhibition on 15 and 16 April 2016,
to which a number of universities and science exhibitors were invited at Carnarvon High School. An Internal
Science Expo followed this where some of the learners at the school exhibited their projects following the
scientific method. This was in preparation for the Eskom Expo for Young Scientists, in which the learners
participated.
SKA South Africa takes part in Eding! International Festival

SKA South Africa participated in the Eding! International Science Festival, which took place from 18 to 22
April 2016 at the Polokwane Showgrounds in Limpopo. The five-day Science Festival was an interactive
activity based platform for educating, celebrating and exploring science and technology with the aim of
inducing the love of Science and Technology careers among youth and the general public.
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Audrey Dikgale, Telescope Operator Team Lead interacting with learners at the Eding! Festival held in Limpopo
Around 20,000 Grades 5 to 12 learners across the Limpopo Province were targeted, including school
governing bodies, parents, graduates, general public and business leaders. The Eding! International Science
Festival, otherwise known as Eisef, takes place annually in Limpopo and the North West Provinces.
SKA South Africa staff members reach out to learners in Langa

SKA South Africa staff members have started an initiative to reach out to Grade 12 learners in Langa to
support them in preparing for their final examinations later this year. Aphiwe Hotele, Nkululeko Qwabe and
Thobela Baxana has been driving the initiative in which they are mobilising SKA South Africa staff members
to give their time and effort in tutoring learners from Ikamvalethu Secondary School in Langa, Cape Town.
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Photo of Thobela Baxana helping students look through a telescope.
This is part of the Imbasa outreach programme, a project of the Science Data
Processor (SDP) team within SKA South Africa, which started in 2015. The
Ikamvalethu Secondary School is one of the four schools that attended the
Imbasa outreach programme and was chosen again to be part of the programme
in 2016. Coupled to this, the SDP team is also steering a donation drive, in
which staff members are requested to donate food to the students who studied at
the school from 28 May 2016 to 15 June 2016; and from 29 August 2016 to 23
September 2016 to prepare for the National Certificate Examination later this
year.
This initiative followed a special request submitted to SKA South Africa by the
school’s principal, Mrs Gladys Masutha, in which she requested assistance
from SKA South Africa for the school’s vulnerable learners. “Our school is one
of the underperforming schools, but due to the strategy of attending to
vulnerable learners, our matric pass results improved in 2015 from 35% to
60%. It is humbling to see their faces light up when they wake up with no stress
of violence in trains due to muggings,” she said in her letter.

Figure 6Photo of Nkululeko
Qwabe

The school decided to assist the learners after about 90 learners appealed to the
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principal for a safe environment to study for the examination. “Grade 12 learners appealed to the school
that they would like to stay at school while they are studying and writing examinations because they live in
environments that are not conducive for them to focus on their studies,” Masutha explained further.

Photo of Apiwe Hotele
Hotele jumped at the opportunity to make a difference for the learners, and promptly requested SKA SA staff
members to assist by means of donations and offering their tutoring services for mathematics, physics and
English. “The main reason behind us selecting this school is the passion and enthusiasm that the principal has
in shaping and creating a better future for the students,” says Hotele.
SKA South Africa exhibits as part of Antarctic mission

SKA South Africa exhibited at the open day following the arrival of the SA Agulhas II from Marion Island
on 14 May 2016. The exhibition was held in the Shed 12 exhibition hall at the Port Elizabeth Harbour. The
SA Agulhas II is a South African icebreaking polar supply and research ship owned by the Department of
Environmental Affairs. The SA Agulhas II carries out both scientific research and supply South African
research stations in the Antarctic. The SKA South Africa team included Rupert Spann, Professor Jonathan
Sievers, Dr Tabitha Voytek, Liju Philip, Ridhima Devi and Mpho Lephaila.
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Prof Jonathan Sievers at the SKA SA exhibition at the open day following the arrival of the SA Agulhas II from
Marion Island on 14 May 2016
Mandela Day initiative grows into great SKA South Africa volunteer project in Gugulethu

A project at a day care facility that started as a Mandela
Day initiative has grown into a fully-fledged volunteer
undertaking by staff members of SKA South Africa.
The Mivuyo Project has blossomed into a project where
several members of SKA SA gather over weekends to
help build a classroom and amenities for children.
“The project started when Norah Mogakwe, an
Electronics Technician at SKA South Africa, suggested
that we choose the Mivuyo créche in Barcelona, an
informal settlement located on an old landfill site
between the N2 and Gugulethu. The principal, Landelwa

Figure 7Mivuyo Project has blossomed into a project where several
members of SKA SA gather over weekends to help build a classroom
and amenities for children.
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Dlakavu, was providing a day care service for about 100 children, all 5 years old or younger, on a property
in the area and was in desperate need of help with infrastructure and other resources,” says Andrew
Martens, a member of the MeerKAT digital back-end engineering team at SKA South Africa.
This is how it came about that the Mivuyo Educare Centre was chosen in 2014 as 67 minutes for Mandela
initiative, celebrated annually in South Africa on 18 July. “Staff members at SKA SA were asked to
participate in a community outreach project, which was the Centre, and about 800 kilograms of food in 15
boxes and party packs for the children were donated,” says Mogakwe.
Yet, it soon became clear that the project needed to extend beyond those first 67 minutes, inspiring the staff
members to dedicate more time to help with building a new classroom. A new piece of land was acquired
and building started in earnest soon after.
“Our short term plan is to complete the classroom. The medium term plan is to add toilets, water and
supply the school with teaching aids and toys, among other things. In the longer term we would like to add
more classrooms, a kitchen and possibly an office or sick room,” says Martens.

Every few weeks a couple of staff members work on the project over a weekend or whenever they can
spare the time. Martens says that great progress has been made since they first started: “We have raised
money for and bought mattresses for the kids to sleep on, bought a piece of land adjacent to the one the
principal had to make the school larger, built a fence around the site for security and safety of the kids, we
have almost finished a classroom; and we have had two meetings with officials from the City of Cape
Town to request help with various parts of the project, especially sanitation,” says Martens.
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Ofaletse Mokone, Software Engineer: Control and Monitoring at SKA SA, regularly lends a hand to help
build: “My involvement so far has been in planning, building the fence and building a day-care structure. I
would be grateful if we can build a suitable place for the children to learn,” says Mokone.
Dlakavu says that she saw a need in the area and started the day care facility in 2009 with 48 children. “I
would see that parents did not know where to leave their children while they are at work and I decided to
help because I have always worked with children in my previous jobs,” says Dlakavu. “SKA SA has
helped a lot and I appreciate their on-going assistance,” she continues.
Martens says they need all the help they can get to finish the project and provide on-going support: “We
mostly need money, but if would be good if people could commit their time and effort to help. The kids
will benefit the most,” says Martens.
South Africa National Science Week

SKA South Africa participated in National Science Week (NSW), a countrywide celebration of science,
technology, engineering, mathematics and innovation. The 2016 NSW took place from 8-13 August 2016.
NSW is run in all nine provinces simultaneously at multiple sites per province.
Each year a different theme is chosen and activities are offered around the theme to the target audiences.
The theme for 2016 is Science for Sustainable Development and Improved Quality of Life.
SKA South Africa was represented at the official launch of NSW, held at the University of the Western
Cape (UWC) on 6 August 2016, by SKA South Africa Project Director Dr Rob Adam, 2015 Carnarvon
High School matriculant and SKA South Africa bursary holder at UWC Anver Adams, as well as SKA
South Africa staff members Mpho Lephaila, Buntu Ngcebetsha and Nkululeko Qwabe manning the SKA
South Africa exhibition at the event.
During the week, SKA South Africa collaborated with the University of East-Anglia (UEA), Norwich, UK
to implement activities that promote the awareness, understanding and appreciation of science, radio
astronomy and SKA SA amongst learners and educators in the Northern Cape during National Science
Week.
Dr. Stephen Ashworth of the UEA delighted 420 Grade 7-9 learners in Brandvlei, Carnarvon, Van
Wyksvlei and Williston with his popular Kitchen Chemistry science show, which introduces learners to
basic concepts in chemistry and physics in a colourful way.
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Photo of Dr Stephen Ashworth at the National Science Week
The show was followed by interactive workshops, which allowed 115 Grade 9 learners in SKA South
Africa’s Karoo operational area to explore the electromagnetic spectrum, spectroscopy, and the
encoding/decoding of observation data, and prepared them to safely observe the solar eclipse on 1
September.
The content developed for NSW through the collaboration uses only equipment or consumables obtainable
from a hardware store, pharmacy or supermarket, in order to allow educators, facilitators or parents, with
little or no access to chemistry or physics laboratories, to repeat the content.
Dr Ashworth trained six science educators at Brandvlei Intermediate School and Carnarvon High School to
use the demonstrations in the science show to support their teaching, and trained 22 SKA South Africa
staff members in Cape Town and Rosebank to facilitate the workshops during public engagement events.
Knowledge Olympiad

Carnarvon High School learners competed in a Knowledge Olympiad in May 2016. Following last year’s
participation of only 40 learners, this year a record number of 115 learners entered. One of the Grade 11
learners, Ryan Phillipus, came third in his grade in the Northern Cape.
Sutherland Career Expo

The Sutherland Career Expo took place in Sutherland in the Northern Cape, from 27 June to 1 July 2016.
The event, which was hosted by the South African Astronomical Observatory (SAAO), aimed to expose
learners, educators and the community members of the Karoo Hoogland Municipality to science,
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astronomy, potential career paths for learners, bursary opportunities for those who are at university level
and edu-tourism for tourists visiting the area.
SKA South Africa exhibited and conducted science
and radio astronomy workshops for school groups
that attended the event. Jason Slaverse, an IT intern
who is part of the Human Capital Development
programme at SKA South Africa; Mariet Venter,
Junior Electromagnetics Researcher in the AVN
team; Zwivhuya Ramudzuli, Junior Engineer in the
SKA South Africa Digital Backend team; Mpho
Lephaila, Communication Officer in the SKA South
Africa Communication Unit; and Namhla
Mabombo, a BSc Engineering student in
Mechatronics at University of Cape Town and
Klaus-Jurgen Bathe Scholarship holder who was
recently hosted at SKA South Africa, represented

Figure 8 Sutherland Career Expo

SKA South Africa at the event.
Learners and educators from the Roggeveld Intermediate School in Sutherland, Williston High School,
Van Wyksvlei Intermediate and Nico Bekker Primary School attended the event. Students from the
University of Limpopo, the University of Venda and the University of the North West joined them. About
400 learners and members of the community attended the first three days of the exhibition and expo.
Computational Physics Conference, Pretoria

Audrey Dikgale, SKA South Africa Telescope Operator Team Lead, together with Simphiwe Madlanga
and Tony Dlamini from HartRAO, attended the 28th IUPAP Computational Physics Conference, which
took place at St. George’s Hotel in Pretoria, between 10 and 14 July 2016.

Conference on Computational Physics
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One of the days was dedicated to conducting outreach activities at the University of Johannesburg’s
Soweto Campus. Audrey gave a presentation about SKA South Africa and her involvement in the project,
joined by Professor Russ Taylor from the University of Cape Town and an international delegation. The
audience consisted mainly of high school educators and university lecturers.
Eskom Expo for Young Scientists Regional Science Fair, Kimberley

The Eskom Expo for Young Scientists Regional Science Fair was held in Kimberley in July 2016. SKA
South Africa sponsored learners from Carnarvon High School to attend, following the inaugural internal
Science Expo, which was held at the school in April 2016.

Anja Fourie, SKA SA Science Promotion Coodinator, speaking to learners at the Carnarvon High School internal
Science Fair and Career Day
Projects presented at the internal science fair, which were held to prepare and mentor learners to improve
their science projects, were taken to the Eskom Regional Expo. The Eskom Expo for Young Scientists is
an exposition, or science fair, where students have a chance to show others their projects about their own
scientific investigations.
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At the expo, students can discuss their work with judges, teachers and students from other schools, parents
and other interested people. By participating at the expo students increase their awareness of the wonders
of science, add to their knowledge and broaden their scientific horizons. The aim is to develop young
scientists who are able to identify a problem, analyse information, find solutions and communicate findings
effectively. Learners can only participate in the Eskom Expo for Young Scientists via their school.

Eskom Expo for Young Scientists Regional Fair, Kimberley
Twelve projects were entered by learners from Carnarvon High School from a very diverse group of topics
– physics, computer programming, chemistry, gender studies, pricing policy, life sciences and exercise
science.
“For some learners, it was a first time staying in a hotel and interacting with learners from other parts of
the country,” says Itumeleng Molefi, the Natural Science teacher for Grade 9 and the Physical Science
teacher for Grades 11 and 12 at Carnarvon High School. “New friendships were formed and the learners
were exposed to a completely different experience. We hope that this experience will stay with them and
bring about a change in their attitude towards their school work,” says Molefi.
Two learners won prizes at the Regional Expo: Jasmien Jooste, a Grade 11 learner, won a Silver Prize for
her project titled Men and Women: Who pays more? Jasmien compared prices of a variety of different
products on the South African market aimed at both men and women to see if gender discrimination exists
in the pricing policies of South African retailers.
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Grade 12 learner Robyn Ford won a Bronze Prize for a project on Gaussian Elimination using Python, in
which a computer programme had to be used using Python language that could perform Gaussian
elimination on square matrices.
Botswana National Science Week

From 15 to 19 August 2016, SKA Africa’s Outreach Team travelled to Botswana to join the National
Science Week activities in Palaype, Botswana. The official opening of the event by Botswana’s Minister of
Infrastructure, Science and Technology, Hon. Nonofo Molefhi on 15 August 2016, featured the
inauguration of a 10-PC astrophysics lab and a demonstration of a two-dish interferometer, both situated at
the Botswana International University for Science and Technology (BIUST) and donated by SKA Africa.

Botswana National Science Week
The SKA Africa team also conducted outreach programmes at Lotsane Senior Secondary School and Palapye
Technical College in Palaype, as well as Mmachibaba Junior Secondary School and Moeng College in the
villages of Ratholo and Moeng respectively. The outreach programme, consisting of three interactive
workshop titles and a motivational lecture by African Very Long Baseline Interferometry Network (AVN)
electronics technician, Norah Mogakwe, saw the team engage with more than 500 Form 4 and 5 learners in
order to raise the awareness of radio astronomy, Botswana’s role in the AVN and SKA-related careers.
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World Robot Olympiad, Cape Town

On Saturday, 13 August 2016 teams from schools in Carnarvon, Williston and Van Wyksvlei participated in
the 2016 World Robot Olympiad in Sandown, Cape Town. The World Robot Olympiad is a global robotics
competition for young people. It is an astounding event for children to develop and strengthen problemsolving skills. Through the hands on experience of building a robot and programming it to perform particular
functions, learners are able to apply mathematics and science skills learned in class.

World Robot Olympiad
In the regular category, teams must assemble robots that can solve a specific problem. Teams can build,
program and test their robots before the competition. However on the day of the competition, they must
assemble their robot at the event. It can then be tested with pre-written programs. The fastest robot around
the course that completes all the tasks successfully will be the winner.
In the open category, teams must present designs for robots, based on a theme. The theme for this year is
“Robot Explorers”. Teams must decorate their booth with posters and other material. They have to
demonstrate their robot to the judges. Teams must also submit a report in paper form about their robot to
the judges. Eight teams from primary and high schools from these areas competed in the different
categories, which ranged from Elementary, Junior High and Senior High.
The teams were named Sharp Shooters (Senior High); Robo Storms (Junior High); Avengers (Junior
High); Northern Galaxies (Junior High); Karoo Bot (Junior High); Golden Nexus (Junior High); Robo
Rovers (Junior High); and Meerkats (Elementary). The Sharp Shooters progressed to the next round of the
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national competition, which takes place on 10 September 2016 at Tshwane University of Technology in
Pretoria, Gauteng.
The Robotics programme was introduced in the schools last year when SKA South Africa enrolled 12
teachers from the schools in the Robotics in Education course at Unisa. In 2016 SKA South Africa
employed Odwa Magabuko as an intern in the SKA South Africa Human Capital Development programme
responsible for robotics.
Read more on the South African leg of the Olympiad here.
Report provided by SKA SA

UK Report
Bluedot Festival 2016
Science, music and culture came together on the site of the iconic Lovell Telescope at Jodrell Bank
Observatory, part of The University of Manchester, for the inaugural bluedot festival. Festivalgoers had an
opportunity to learn about the SKA project from some of the engineers and scientists involved in building it,
as well as trying out demonstrations of the physics behind radio telescopes like the SKA. Kids and adults
alike tried their hand at engineering structures like the Lovell Telescope out of marshmallow and spaghetti
and attended talks by prominent scientists, including the Director General of the SKA Organisation,
Professor Philip Diamond.

#ASTROTRAM
Commuters in Manchester had an opportunity to learn about the SKAas part of the #ASTROTRAM
project, as they travelled around the city during July and August. In a collaboration involving the School
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of Physics and Astronomy at The University of Manchester, the University of Salford, the European
City of Science programme and Transport for Greater Manchester, some of the city’s Metrolink trams
were transformed into astrotrams, taking their passengers on a tour of the Universe.

Inside these special astrotrams, ceiling banners featured physics and astronomy facts and alerted travellers
to the the SciMan mobile app, created by the University of Salford, and which can be downloaded free
from Android and iPhone App stores. The app uses augmented reality to deliver interesting information on
a range of physics and astronomy topics to users as they moved about the city. SKA content in the app
informed passengers about the incredible scale of the project as they were able to view the SKA ‘Amazing
Facts’ and follow the link to the SKA web pages.
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At Metrolink stations, passengers were also treated to surprise announcements from the University of
Manchester’s Professor Brian Cox as he entertained them with cool physics and astronomy facts.
On 27th and 28th July passengers had an opportunity to see physics up close, as astronomers and students
from The University of Manchester were on hand doing live physics busking, both on the trams and in the
stations. Members of the public were able to learn about invisible light in the Universe with an infrared
camera, experience why pulsars (the dead remains of massive stars and a major science topic for the SKA)
spin so fast, and how we can split up light, using diffraction, to help us understand the Universe.

For more information follow the social media campaign on Facebook and #astrotram on Twitter
Report provided by Hilary Kay, UK SKA Outreach Officer
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News From Observer Member Countries
News From Japan
AU-JP School on Low Frequency Astrometry in the SKA Era
Two Australia-Japan schools on “Low Frequency Astrometry in the SKA Era” were held in Kagoshima
University, Japan on 28 – 31 Mar 2016, and in the University of Tasmania, Australia on 15 – 17 June 2016,
being financially supported by the Australian DFAT and JSPS Bilateral Programmes. The school provided
the basic lectures on radio astronomy, VLBI, and SKA as well as advanced topics including dynamics of the
Milky Way Galaxy and the Local Group of galaxies, low frequency astrometry, pulsars and gravitation
waves, advanced technologies for radio astronomy, astrometry, geodesy, and atmosphere science. There
were about 30 participants in each school. Through the two schools, participants had fruitful discussions on
calibration strategy and future VLBI collaboration on astrometry between Australia and Japan. The
programme and other information is available at the following URL: http://ska-astrometry.wikidot.com.

Group photo of the school held in the University of Tasmania
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MWA-Japan Kick-off Meeting

MWA-Japan Kick-off meeting was held at Nagoya University on 5 July 2016.
MWA is SKA-low precursor aiming at conducting all sky survey in 100MHz to detect 21-cm line in the
Epoch of Reionization (EoR). SKA-JP Science Working Group members of EoR officially joined the MWA
project this year. In the kick-off meeting, participants discussed science done with MWA and the Japanese
contribution. Through the meeting, the participants have concluded that interests of MWA-JP team are the
studies on synergy with Subaru Hyper Supreme Cam survey, EoR with sparse-modeling, cosmic magnetism
with Faraday tomography analysis, galaxy evolution, and Fast Radio Burst, and that the good contributions in
science and data analysis are promising.
SKA-JP Domestic Science Meeting

SKA-JP Science Working Groups of Cosmic Magnetism, Interstellar Medium, Transient, and Pulsar are
organising SKA-JP domestic science meeting entitled “Cosmic Magnetism: From Galactic Phenomena to
Large Scale Structure” at a hot spa resort in Yamagata prefecture on 27 – 29 Oct 2016.
We focus on the connections between cosmic magnetism and other astrophysical phenomena such as (i)
transient object such as super novae, X-ray outbursts and fast radio bursts, (ii) pulsar, (iii) interstellar medium
and magnetic turbulence, (iv) a role of galactic magnetic fields, and (v) large scale magnetic field structure
traced with tomography. In this meeting, it is planned to discuss a limit of the observation using current
observation equipment and a possibility of feature sciences using SKA. Tutorials on polarisation data
reduction with AIPS will be also provided.

Report provided by Hiroyuki Nakanishi, NAOJ

News From Spain
CSP meeting in Madrid

The activities related with the SKA in Spain have continued this year after the Spanish SKA Industry day,
celebrated in Madrid in February. On April 4-8, the fifth meeting of the Central Signal Processor (CSP)
Consortium was held in the Escuela Técnica Superior de Ingenieros de Telecomunicaciones (ETSIT) of the
Universidad Politécnica de Madrid (UPM). The UPM is a member of the CSP Consortium and chaired the
meeting.
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The fifth CSP Meeting was held in Madrid between 4 and 8 April 2016, chaired by the UPM, member of the
Consortium. Credit: Juan Antonio López (UPM)
Plenary session of the SKA

During the week 18-22 July 2016, the XII biannual meeting of the Spanish Astronomical Society (SEA by its
acronym in Spanish) was held in Bilbao (Spain). During that week, the Spanish Astronomical Community
met and discussed the latest research in which they are involved, promoted new research collaborations and
organised themselves to face new challenges. It is a very important week for the Spanish astronomers, where
they can have an impression of the overall state-of-the-art science made in Spain. Around 700 participants,
amongst whichastronomers, science communicators and people related with astronomy attended the meeting.
A plenary session about the SKA was organised by the IAA-CSIC in collaboration with the Scientific
Organising Committee at SEA on 19 July 2016. Professor Philip Diamond, Director-General of the SKA
Organisation was invited, and he gave a talk about the SKA where he summarised the current status of the
project. Lourdes Verdes-Montenegro (IAA-CSIC), coordinator of the Spanish participation for the SKA was
the chair of the session, and explained during her talk the Spanish involvement in the project. “At the
moment, 21 researchers from 8 Spanish centres are participating in 7 out of the 11 Science Working Groups
of the SKA. In the technological side, more than 20 research centres and companies participate in the design
activities of the telescope” she declared. In the plenary sessions there were also talks from several main
authors of the SKA Spanish White Bookabout the science that the SKA will make possible. In that way,
Diego Herranz (from the Instituto de Física de Cantabria, IFCA UC-CSIC), Iván Agudo, Miguel Ángel
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Pérez-Torres and Guillem Anglada (all of them from IAA-CSIC), spoke about most of the research fields that
the SKA will cover, Cosmic Dawn, Epoch of Reionization, Cradle of life, etc.
This session was a big success and showed the importance for Spain of being part of such a big project like
the SKA. It also permitted the Spanish scientific community to know about the status of the telescope, and the
science that it will conduct.

Prof Phil Diamond, Director-General of the SKA Organisation was invited to the Plenary Session on the SKA in
the XII Biannual Meeting of the Spanish Astronomical Society, which was held in Bilbao on 19 July 2016. There,
he gave a talk explaining the current status of the SKA project. Credit: Lourdes Verdes-Montenegro.
Update of the SKA Spanish mini-site

The Spanish mini-site of the SKA project has been updated with major changes. Up to now, the Spanish mini
site used to be a mirror of the SKA main site, with all the important information of the project translated into
Spanish, including science, technology, design, and so on. Since July 2016, there is a new section called
“Spain in the SKA”, which summarises the Spanish participation in the SKA, including coordination, science
contribution, technological contribution, outreach activities, etc. The mini-site also includes a summary of the
main news related with the SKA appeared in the Spanish media, and a list of past and future events about the
SKA taking place in Spain. The mini-site was presented in the SEA meeting. From now on, in addition
totranslating important press releases from the global SKA website, we plan to create new content about the
Spanish participation in the SKA, and we hope that this mini-site will become a reference point for the
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Spanish speaking community who wants to have information about this great project. Do not hesitate to visit
us at spain.skatelescope.org/

The new SKA Spanish mini-site contains updated information about the Spanish activities related to the SKA.
spain.skatelescope.org
Shared Sky aperitif in the SEA

During the whole week of the SEA Meeting, five roll up posters were installed at the main entrance of the
building with content about the SKA. Two of them explained the general purpose of the project, and the key
science questions that the SKA will try to solve. The three remaining ones showed some pictures of the
Shared Sky exhibition of indigenous art from South African and Australian artists. The idea was to create
expectation to the Spanish community about the SKA project at the same time that they knew about this
fantastic art exhibition, which mixes art and astronomy. In a near future we plan to bring the Shared Sky
exhibition to Spain, so the SEA was a unique opportunity to create awareness about it. We would like to
acknowledge the collaboration withthe SKAO Comms team andtheir support during the preparation of this
“Shared Sky aperitif”.
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Five roll up posters about the SKA and Shared Sky exhibition were exposed at the main entrance of the building
where the SEA took place, having great visibility and reaching a wide audience.

Report provided by Manuel Gonzalez (IAA-CSIC)
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