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I. PEOPLE
1. New Staff at SKA Organisation Office
Maria Grazia Labate, Element System
Engineer (Aperture Array): “I was born in
Reggio Calabria, Italy, in 1982. I received
a Master’s degree (summa cum laude)
in Telecommunication Engineering from
the “Mediterranea” University of Reggio
Calabria, Italy, and a Ph.D. degree in
Electronic Engineering from the Second
University of Naples, Italy. I worked in the
Innovation Team of SELEX Sistemi Integrati
S.p.A, a Finmeccanica Company, where I
was the recipient of the “Innovation Award”
in 2010, and in the Antenna Centre of
Competence of Astrium Ltd. A few weeks
ago I joined the SKA Organisation team as
Element System Engineer: Aperture Arrays.

Maria Grazia Labate

I am the author of several papers published in international scientific journals and
proceedings of international conferences. My scientific interests include radio astronomy,
aperture arrays, antenna synthesis problems both in frequency and time domain, antenna
characterization, high voltage UWB signal generation and radiation. On another note,
I play the piano and the guitar and I have a diploma in opera. I love psychology and
scientific book, logical and mathematical quizzes, basketball, karate and adventure trips.
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Mark Harman, Engineering Project
Manager (Dishes): “ As Dish Engineering
Project Manager, I have responsibility
for overall coordination of the Dish
design, construction and commissioning
activities with the Dish consortia.
Since studying Mechanical Engineering
at Oxford, I’ve enjoyed a progressively
responsible engineering career spending
a considerable amount of time in Industry.
I’ve participated in the development of a
range of challenging engineering projects
focused on physics based research.
This involved collaborating and leading
teams of scientists and engineering
specialists to develop deliverable projects
for ESO, STFC, CERN, NASA & ESA.

Mark Harman

I have just arrived at the SKA Organisation at Jodrell Bank. It’s a really exciting time
to join SKA, the research community has given a massive amount of support to the
project and I’m looking forward to working with them to make this project a success.”

2. Focus on the Joint Institute for Measurement
Science Team
Joint Institute for Measurement Science (JMI) is a laboratory co-constructed by the National
Institute of Metrology (NIM) and Tsinghua University (THU). JMI has a longstanding
collaborative relationship with National Institute of Metrology, which provides the legally
primary time and frequency standard of China. JMI is dedicated to the cutting-edge research
areas of precision measurement, including time and frequency, gravity, rotation and
acceleration. A representative example is the NIM-THU time and frequency synchronization
system. The system is used to transfer and synchronize the time and frequency via an 80
km urban fibre link between THU and NIM. The frequency transfer stability is 7×10-15/s
and 5×10-19/day, and time synchronization accuracy is 50 ps. The NIM-THU time and
frequency synchronization system has passed the expert appraisal of General Administration
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of Quality Supervision, Inspection and
Quarantine of the People’s Republic
of China (AQSIQ), and is evaluated as
reaching the international leading level.
Recently, a fibre based multiple-access
ultrastable frequency dissemination
system has been demonstrated between
THU and NIM, which makes the time and
frequency network possible. The system
will be used to build up a regional time and
frequency network in the Beijing area.
Members of the Joint Institute for Measurement Science,
The research team of JMI has rich research
Tsinghua University, in front of the laboratorial building. Photo
experience in atomic clock (RF clock
taken on July 12, 2013, when two students got their Doctor’s
degrees and two others got their bachelor’s degrees.
and optical clock), time and frequency
measurement and analysis, and time and
frequency synchronization. There are 8
faculty members including one academician of CAE and one professor of the “National
1000 Talents Plan”. Of all faculties, there are two professors and three associate professors.
We also have seven post-doctoral research fellows, and twenty-one PhD students.

Members of the THU-PKU team for SKA:
Tsinghua University:
Professor Lijun Wang,
Associate Professor Bo Wang.
Peking University:
Professor Zhigang Zhang,
Professor Jianye Zhao.
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II. FEATURED STORY
1. Request for Proposals process and outcomes
The SKA office issued the Request for Proposals in the middle of March this year, inviting
research organisations and industry to participate in the design of the SKA telescope. As
stated at that time, the purpose of the design activities is to prepare the SKA project at
element level* to proceed with the construction of the first phase of the SKA telescope
(SKA1). Deadline for the receipt for proposals was the 10th of June.
We are happy to say that we have received proposals that cover all the work breakdown
structure elements. In addition to technical proposals that address the baseline design,
the proposals include the required management plans, product assurance plans and
other managerial and programmatic documentation necessary for the smooth execution
of the work.
At their July meeting, the SKA board members authorised the office to proceed with the
negotiation phase with the consortia. This negotiation will take place over the coming
weeks and it is expected that all negotiations will be concluded by end-September 2013.
* The telescope is broken down into elements that largely follow a traditional radio
telescope work breakdown structure (more complete information available at: http://www.
skatelescope.org/wp-content/uploads/2013/03/SKA-TEL.OFF_.WBS-SKO-WBS-001-1_
WorkBreStruct.pdf):
Dish: The “Dish” element includes all activities necessary to prepare the procurement of
the SKA dishes, including local monitoring & control of the individual dish in pointing and
other functionality, their feeds, necessary electronics and local infrastructure. Dish includes
the manufacturing of all components, the shipment and installation on site of each dish
(including feeds and other components) and the acceptance testing. Dish does not include
the incorporation of existing dishes into the SKA.
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Low Frequency Aperture Array: The “Low Frequency Aperture Array” (LFAA) element
is the set of antennae, on board amplifiers and local processing required for the Aperture
Array telescope of the SKA. LFAA includes the local station signal processing and
hardware required to combine the antennas and the transport of antenna data to the
station processing. The local monitoring & control including the software of the aperture
array are included. LFAA includes the different types of stations necessary as defined by
the baseline reference design.
Signal and Data Transport: The “Signal and Data Transport” (SADT) element includes
all hardware and software necessary for the transmission of data and information between
the Elements of the SKA. SADT includes the provision of timing. SADT does not include
local communication between Sub-Elements within a level 3 Element of the SKA.
Central Signal Processor: The “Central Signal Processor” element includes the hardware
and associated firmware/software necessary for the generation of visibilities, pulsar survey
candidates and pulsar timing from the telescope arrays. Central signal processor does
not include the buildings, cooling, shielding or power supply to the building. Central signal
processor does include the distribution of data within the processor, diagnostic tools etc
necessary for the maintenance and operation of the system.
Science Data Processor: The “Science Data Processor” element includes hardware
platforms, software, and algorithms needed to process science data from the correlator or
non-imaging processor (visibility data or time series data) into science data products.
Telescope Manager: The “Telescope Manager” element includes all hardware and
software necessary to control the telescope and associated infrastructure. Telescope
manager includes the co-ordination of the systems at observatory level and the software
necessary for scheduling the telescope operations. Telescope manager includes
the central monitoring of key performance metrics. Telescope manager includes the
provision of central co-ordination of safety signals generated by Elements of the SKA.
Telescope manager provides physical and software access to, and at, remote locations for
transmission of diagnostic data and local control.
Telescope manager does not include local control, whether hardware or embedded
software, of units (e.g. individual dishes, beam formers, building control systems).
Telescope manager does not include the generation of local metrics (e.g. tracking stability
of dish, power consumption of LFAA).
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Infrastructure: The “Infrastructure” element includes all work undertaken to deploy and
be able to operate the SKA in South Africa and Australia. Infrastructure includes roads,
buildings, power generation and distribution, reticulation, vehicles, cranes and specialist
equipment needed for maintenance that are not included in the supply of the other
Elements.
Infrastructure does not include access rights to the land, environmental protection or
monitoring. Infrastructure does not include protection from external sources of interference.
Infrastructure includes the provision of any site wide safety systems necessary for
personnel and equipment safety.
Assembly Integration and Verification: The “Assembly Integration and Verification”
element includes all activities at the remote sites that are necessary to incorporate the
elements of the SKA into existing infrastructures whether these be precursors or new
components of the SKA. AIV does not include design of new components of the SKA.
Mid Frequency Aperture Array: The “Mid Frequency Aperture Array” element includes
the activities necessary for the development of a set of antennae, on board amplifiers and
local processing required for the Aperture Array telescope of the SKA. MFAA includes
the development of local station signal processing and hardware required to combine the
antennas and the transport of antenna data to the station processing.
Wideband Single Pixel Feeds: The “Wideband Single Pixel Feeds” element includes the
activities necessary to develop a broad spectrum single pixel feed for the SKA.
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III. DEVELOPMENTS
1. On the science front…
The SKA Organisation Science Team is
beginning to assemble, with Robert Braun
taking up the Science Director role on June
13 (see previous issue of SKA eNews at
http://www.skatelescope.org/blog/dr-robertbraun-appointed-as-the-ska-sciencedirector/) and the appointment of three
Project Scientists: James Green (currently
at CSIRO), Jeffrey Wagg (currently at
Cambridge) and Tyler Bourke (currently at
Harvard) who will be arriving in September
and October. The Team will play a vital
role in interfacing to both the scientific and
engineering communities; the former via
participation in the Science Working Groups
that are assessing the scientific capability of
the current SKA design; the latter via support
of the Work Package Consortia that will be
carrying out the detailed engineering design
over the coming three years.

Pulsars Science Assessment Workshop,
held on 18-19 July at the SKA HQ Office.

The Science Team will first concentrate on developing the top level SKA science
requirements and then be working closely with both the science and engineering
communities to evaluate and refine upcoming design iterations.
The assessment process of the SKA1 Baseline Design is now well underway, with the first
in the series of Science Assessment Workshops, focused on the “Cosmic Dawn and Epoch
of Reionisation” having taken place on March 26-28 and the second, with a focus on Pulsars
on July 18-19. Additional assessment workshops are planned for later in the year, as shown
on the SKA Meetings web page (http://www.skatelescope.org/people-contacts/meetings/).
Outcomes of the workshops will consist of a summary documenting the degree to which
specific science goals are addressed by the Baseline Design that will appear on the SKA
web site together with appropriate supporting documentation, as well as possible “change
requests” for variations on the Baseline Design that might enhance science capabilities in
cases where such changes have minimal overall cost impact.
Exploring the Universe with the world’s largest radio telescope

www.skatelescope.org

SKA eNEWS - August 2013

Square Kilometre Array

Exploring the Universe with the world's largest radio telescope

Square Kilometre Array

2. On the engineering front…
2.1 F
 irst Results from AAVS 0.5: A Prototype Array for
Next-Generation Radio Astronomy
(by Peter Hall, Andrew Faulkner and Jan-Geralt Bij de Vaate, on behalf of the
AAVS 0.5 team)
The Baseline Design for SKA-low calls for sparse, phased aperture arrays spanning at
least 50-350 MHz. AAVS 0.5 is an array of 16 log-periodic dipole “SKALA” antennas of
a type being considered for SKA-low. It is located at the Murchison Radio-astronomy
Observatory (MRO) in Western Australia, near the proposed SKA-low core site. Subject
to site approval processes, it will be succeeded by AAVS 1, an array comparable
in size to an SKA-low station.
Construction and testing of AAVS 0.5
has been undertaken in collaboration
with the Murchison Widefield Array under
that telescope’s external instruments
policy, which requires compliance
with the MRO Indigenous Land Use
Agreement and site EMC requirements.
Situated amongst the MWA tiles, AAVS
0.5 has access to infrastructure such
as power, signal conditioning and data
processing. AAVS 0.5 measurements
will inform both AAVS 1 design and
potential upgrade paths for the MWA.

Part of the AAVS 0.5 field team, April 2013

The figure on the right shows an initial
Galactic drift scan taken with no AAVS
0.5 ground plane. A modeled result is
also shown. The Galactic Centre peak,
cold-sky trough, and Galactic Plane
secondary peak are evident in both plots,
suggesting that the antenna and soil
model is at least approximately correct.
Measured and modeled Galactic drift scan obtained with
AAVS 0.5 on 23-24 April, 2013 at 50 MHz.
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Stand-alone AAVS 0.5 tests are providing important preliminary performance
data. However, cross-correlation with MWA signals allows observation of discrete
southern radio sources, from which antenna and array parameters can be more
accurately inferred and key design better answered. Work is therefore underway to
connect AAVS 0.5 to the MWA system with first results expected in 2013, Q4.
We acknowledge the Wajarri Yamatji people as the traditional owners of the Murchison
Radio-astronomy Observatory site. The MRO is operated by CSIRO, whose assistance we
also acknowledge.

2.2 N
 RC Low Noise Amplifier for MeerKAT:
Preproduction Completed
NRC-Herzberg in Canada is developing
twelve pre-production LNAs for the
L-band MeerKAT receiver. This project
started in December 2012 and is now
reaching completion, on schedule.
The L-band receiver needs two LNAs
for dual polarization and operates at
15 K. In total 128 L-band LNAs will
be required for the MeerKAT array.
The LNA design is based on discrete
components assembled in a copper
chassis. This hybrid technology allows
L-band LNA with input and output terminated by 50 Ohm,
using optimum components and is highly
and short cap at DC bias connector.
flexible for tuning the key parameters.
Hybrid circuit was adapted to optimize
and integrate high-Q passive components with low-noise transistors to achieve best
performance for cryogenic application. The technology used for these amplifiers is the
Indium Phosphide (InP) based single transistor. Due to high electron mobility in InPbased HEMT devices, InP HEMT is superior to GaAs-based HEMT for achieving lownoise and low power consumption. In order to realize ultimate low-noise performance
substrate loss and the noise from passive components was minimized. Impedance
matching was explored for low noise and low return loss at the input of the amplifiers.
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The design was tuned for the specific L-band MeerKAT frequency range,
i.e. 900-1670 MHz. It consists of a 3-stage InP HEMTs to provide the
necessary gain. Typical performances of this LNA at 15 K ambient temperature
are shown in Figure 1 and 2. This LNA has achieved 40 dB gain, and the
average noise temperature is ~ 2 K from 0.8 to 2 GHz. The input and output
return losses are < -10 dB. The power consumption is about 15 mW.

Figure 1. LNA noise and gain measured at 15 K.
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2.3 Dish Verification Antenna (DVA-1)
Construction of the DVA-1 antenna is
progressing very well. Both the primary
and the secondary reflectors have been
infused and the secondary reflector has
also been pulled from its mould and
measured. Figure 1 shows the differences
between the secondary reflector and
the original design shape. The RMS
error is 0.197mm making the surface
precision suitable for 45 GHz operation.
Figure 2 shows the secondary reflector in
the foreground and the primary reflector
sitting on its mould in the background.

Figure 1: Deviations from original design shape.

Next steps include the installation of the
composite backing pieces around the rim
of the primary reflector followed by the
fabrication and installation of the Dish Rim
Connectors. The mount and steel back
structure are also progressing well, with the
mount delivery date set for late August.

Figure 2: Primary reflector and secondary reflector
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2.4 Imaging and Calibration
Tony Willis has been working on an ionosphere modelling package originally developed
for VLBI by James Anderson at MPIfR Bonn that uses data from GPS satellites to
predict the ionospheric Faraday rotation of observed polarized signals. GPS data are
collected every 30 seconds. Consequently this package has the potential for predicting
ionosphere behaviour on a time-scale shorter than the two-hour intervals commonly used
in packages that make use of total electron content maps. The package can also be used
to predict differential Faraday rotation expected on long baselines at low frequencies.
Since SKA Phase 1 will have baselines of up to several hundred kilometres in length, this
correction will be necessary for proper studies of polarization at low radio frequencies.
A script has been written in the MeqTrees data processing package to apply a
correction for the predicted ionospheric effects. Initial results look promising. The
figure below shows the value of Stokes Q for a 12 hour 1400 MHz observation of
3C286 (approximately 10 percent polarized) as seen on all baselines of the DRAO
synthesis telescope as a function of time. The left figure (a) shows the raw data
- stokes Q apparently decreases as the ionosphere rotates the signal from Q to
U. The right figure (b) shows the Stokes Q after application of a correction for the
effects of the ionosphere. Stokes Q appears to have a constant value as a function
of time. The package can be used with observations from any synthesis array.
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2.5 Timing and Synchronisation
The Department of Electronics, Peking University, explores the frontier of lightmatter interactions and exquisitely control the lights generated by continuous wave
lasers and optical frequency combs. The experimental effort builds on and further
advances precision measurement, time and frequency dissemination via fibre links.
They inform the SKA Organisation of their latest developments:
“Since 2009, our lab has been privileged to help facilitate this field. In related
efforts, we’ve completed theoretical analysis of mode-locked laser and proposed a
mathematical model for phase locking it. By applying the model to a system of phaselocking of mode-locked laser, we analysed the basic stabilization characteristics
of mode-locked laser. An experimental phase-locking system was built to measure
the actual locking performance (Dong Hou et al., 2011). The experimental results
showed our phase-locked system has an excellent stabilization performance. In
addition, the agreement between the experimental results and simulations proved
that our theoretical model for phase-locking of a mode-locked laser is correct.
After this, the group implemented an Er: doped mode-locked laser in the spectral
range of 50 nm, and is now actively working as the source of frequency dissemination
system. In order to transfer the frequency signal without the influence of environment,
we demonstrated a novel technique for highly stable transfer over long optical fibre
link (Dong Hou et al., 2011). The technique implemented an electronic compensation
loop to cancel out the phase fluctuations that is introduced by the fibre. Utilizing
this technique, we transferred a stable microwave frequency through a 20 km
urban fibre link and an 80 km open air fibre link respectively. For the 20 km urban
fibre link, the active compensation system reduced the phase fluctuation, and
improved the frequency stability by three orders of magnitude. For the 80 km open
air fibre link, the frequency stability was improved by two orders of magnitude.
Trying to improve the dissemination quality, we have been maintaining the
research program in mode-locked laser. The intrinsic disadvantages of standard
cavity length controlling-based stabilization scheme were studied. In order
to overcome the disadvantages, we theoretically analysed the generating
mechanism of repetition frequency and found high-stability stabilization with
lower noises could be achieved by modulating the pump power of lasers.
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Hence, an improved frequency stabilization scheme for passively mode-locked ﬁbre lasers
was proposed (Bo Ning et al., 2013).
In the later experiment, the phase-controlling method was based on both pump power
modulation and cavity length adjusting (Bo Ning et al., 2012). We accomplished
the transfer in a 22-km outdoor fibre link, with a transfer stability of 6.6 × 10−18 at
16000 s. The integrated timing jitter in 24 hours was reduced from 14 ps to 35 fs.
Furthermore we utilized a hybrid technique, in which digital signal processing were
combined with analog electronics architectures to effectively reduce the fibre-induced
phase noises and ensure high-accuracy frequency distributions. The in-loop rootmean-square phase fluctuation was reduced from ~8 ps to ~ 30 fs (7 Hz measurement
bandwidth) in over 24 hours, and the suppressed out-loop fluctuation is within 150
fs (Bo Ning et al., 2013). The results indicated that we can fulfil the synchronization
requirement of SKA project with a more reliable system and more competitive in costs.”
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IV.	NEWS FROM PRECURSOR TELESCOPES AND
PATHFINDERS
1.	Australian low-frequency SKA precursor begins
science operations
The Australian Minister for Innovation,
Senator the Hon. Kim Carr, launched
the operational phase of the Murchison
Widefield Array (MWA) telescope at
the annual scientific meeting of the
Astronomical Society of Australia (ASA)
on 9 July 2013.
The MWA will explore the early Universe
looking for signals from the first stars and
galaxies. It will do by collecting the very
faintest radio signals from deep space using
more than 2000 antennas. These signals
are then processed at the Pawsey Centre in
Perth - a dedicated supercomputing facility
built to support SKA processing requirements.
In his remarks to astronomers at the
meeting, Minister Carr congratulated the
international MWA consortium, led by Prof
Steven Tingay at Curtin University, whose
hard work has delivered a first for Australia.
More than 350 astronomers and engineers
from Australia, the United States, India and
New Zealand have collaborated to make
the project a reality.
The knowledge and experience gained by designing, assembling and operating the
MWA will be used in building the low-frequency component of the SKA, scheduled to be
constructed at Australia’s SKA core site, the Murchison Radio-astronomy Observatory in
remote Mid-West Western Australia.
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2. Correlator progress clears way for Australian
BETA commissioning
CSIRO has made great progress in commissioning ASKAP, with phase closure
achieved with three of the antennas and a bespoke hardware correlator
at CSIRO Astronomy and Space Science headquarters in Sydney.
The commissioning team was later able to replicate phase closure results with the
ASKAP hardware correlator at the Murchison Radio-astronomy Observatory (MRO)
in Western Australia: this offers higher sensitivity, bandwidth and spectral resolution
not possible with the interim data-capture and software correlator previously used.
The hardware correlator and six first-generation ASKAP phased array feeds
(PAFs), will be used in commissioning tests on a test array known as the
Boolardy Engineering Test Array (BETA). BETA will be used by the commissioning
team to prepare for the full fit-out of the 36 antenna ASKAP telescope.

3. News from South Africa
While South Africa’s KAT-7 pathfinder telescope is already delivering encouraging
science results, the infrastructure team is hard at work preparing the nearby Karoo site
for the installation of the 64-dish MeerKAT radio telescope; the telescope team are on
track to deliver the instrument on schedule. Human capacity development and public
outreach remain a high priority in order to support full participation in the SKA project by
scientists, engineers and technicians in South Africa and our African partner countries.
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3.1 K
 AT-7 paves the way for science with MeerKAT
and SKA
Originally intended as an engineering test bed to prototype telescope sub-systems for
MeerKAT, the KAT-7 instrument is now in regular use for science-driven observations.
With all of its antennas contained within a 200 m diameter, KAT-7 has a special
niche in that it can perform wide-field observations of extended radio emission
that are not possible with larger, more extensive instruments. “The instrument’s
compact arrangement and small dishes give it a large synthesized beam and a
very large field of view,” Dr Nadeem Oozeer of SKA South Africa explains.
Local scientists and their collaborators from abroad have used KAT-7 to reveal
giant outbursts from the Circinus X-1 binary star system, to observe the radio
emission from the neutral hydrogen (HI) gas in NGC 3109, a nearby galaxy, and
to image a radio halo in a system of merging galaxy clusters. MeerKAT Large
Survey teams will continue to use KAT-7 for pathfinding observations until the first
16 MeerKAT dishes become available mid 2015. Read more about early science
observations with KAT-7 at http://www.ska.ac.za/newsletter/issues/20/index.php
Breaking new scientific ground with
KAT-7: Professor Patrick Woudt
and SKA SA postdoctoral fellow Dr
Richard Armstrong were the first to
publish a peer-reviewed paper based
on KAT-7 observations, working with
Professor Rob Fender of the University
of Southampton. Their paper, published
in the Monthly Notices of the Royal
Astronomical Society, is available at
http://arxiv.org/abs/1305.3399
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Landing strip almost ready for use. Regular flights will commence during September 2013

3.2 Significant progress with MeerKAT infrastructure
South Africa’s SKA site in the Karoo is a hive of activity as teams of contractors carry
out the construction of roads, dish manufacturing sheds, antenna foundations, and the
installation of the electrical and fibre ducting reticulation network. The new on-site landing
strip is nearly ready for use, and regular flights will commence during September 2013.
One of the special construction projects on site is the Karoo Array Processor Building
(KAPB) that will house the on-site control room, array processor electronics, computers,
HVAC plant and the power conditioning and back-up equipment required for MeerKAT.
This building has been designed to ensure that no radio frequency interference (RFI) from
the equipment inside the facility will pollute the intrinsically radio-quiet environment of the
site. The data processing centre and the control room will be enclosed in steel RFI-tight
chambers, and great care has been taken in the design of the grounding and electrical
reticulation systems reduce electro-magnetic coupling to RFI sources. The building is
constructed in a bunker 5 m underground, which provides additional protection against
the transmission of RFI, and provides some level of passive temperature control. The
rocks and soil resulting from the excavation have been used to build a massive berm that
provides additional line-of-sight RFI shielding between the KAPB facility and the dish array.
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Karoo Array Processor Building under construction

Plans are on track to erect the 64 MeerKAT antennas by the end of 2016.
The projected time line for the installation of this telescope is as follows:
• Installation of first dish: December 2013
• First receptor integrated and ready for testing by April 2014
• 6 dishes operational by November 2014
• 16 dishes working by June 2015
• 32 dishes working by November 2015
• All 64 dishes complete and tested by September 2016
The deployment of the array processor (correlator/beamformer) will track
the dish construction schedule, and commissioning science will proceed as
the array builds out. A significant milestone will be “MeerKAT-16” which will
be used by the Large Survey teams for early shared-risk science.
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4. NEXPReS concludes three year project integrating
VLBI and e-VLBI
The NEXPReS project (Novel EXplorations Pushing Robust e-VLBI Services)
concluded in June, after three years of technology development for the e-EVN.
Beyond working to eliminate the distinction between traditional disk-based
VLBI and real-time e-VLBI, NEXPReS also explored technology questions
VLBI shares with the SKA and other distributed telescope arrays.
One such challenge is high-bandwidth, high-capacity networked storage on demand.
“Flexbuff” addresses both data buffering at the telescope stations and the need for longterm storage and correlator buffering. Research on this type of system was previously
carried out on custom-built storage systems, but work with NEXPReS has proven that
similar results can be accomplished with commercial, off-the-shelf components.
NEXPReS also supported development and testing of the new network protocol Network
Services Infrastructure (NSI) for Bandwidth on Demand (BoD). Rather than using static,
dedicated lightpaths from the telescopes to the correlator, BoD promises a much more
efficient use of scarce international networking resources by making it possible to set up
these circuits only when needed, and releasing them again after the observation. NSI
provides a standardized interface to quickly and easily set up international circuits.
NEXPReS also enhanced the EVN’s new (distributed) software correlator. The
SFXC Correlator is capable of processing up to 4 Gbps. Combined with new
telescope-side software for simultaneous recording, transmitting, and playback,
data integrity can be guaranteed in the event of network disruptions, and recorrelation is also possible. Additional tools for remote control and automated
correlation have smoothed the process of observation and allowed multiple
generations of technology to be used together in ways not previously envisioned.
NEXPReS was an e-Infrastructure project funded by the European Union’s
Seventh Framework Programme under Grant Agreement RI-261525. It was
comprised of 15 partner institutes in eleven countries and coordinated by the
Joint Institute for VLBI in Europe (JIVE) in the Netherlands. (More information:
Kristine Yun, Public Outreach Officer; kyun@jive.nl; http://www.jive.nl)
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V. OTHER NEWS
1. Outcomes of the July SKA Board meeting
The Directors of the SKA Organisation met at SKA HQ on 24-25 July 2013 for the 10th
meeting of the Board of Directors. It was another very successful meeting and the project
took another major step forwards. Notes from the Chair available at:
http://www.skatelescope.org/news/outcomes-ska-board-meeting-july-2013/

Caption: SKA Board of Directors, with the SKA HQ building in the background. Top Row (l to r): Hans Olofsson (Director, Sweden), Elena Righi-Steele (Guest, European
Commission), Beatrix Vierkotn-Rudolph (Director, Germany), LI Xin (Director, China), John Womersley (Chair of the SKA Board of Directors, UK), Phil Mjwara (Director,
South Africa), ZHAO Jing (Director, China), Giampaolo Vettolani (Director, Italy), Jonathan Kings (Deputy Chair of the SKA Board of Directors, New Zealand), Peter
Dewdney (Guest, SKA Organisation), Denis Mourard (Guest, CNRS/INSU, France). Middle Row (l to r): Ian Corbett (Guest, Consultant), Mohsine Chefki (Guest, Federal
Ministry of Education and Research, Germany), Brian Boyle (Director, Australia), Ethan Schreier (Guest, Associated Universities Inc, USA), Phil Diamond (DirectorGeneral, SKA Organisation), Paul Alexander (Director, UK), David Luchetti (Director, Australia), Bernie Fanaroff (Director, South Africa), Rowena Sirey (Guest, European
Southern Observatory). Front Row (l to r): Tim Cornwell (Guest, SKA Organisation), Yashwant Gupta (Observer, National Centre for Radio Astrophysics, India), John
Conway (Director, Sweden), Mike Garrett (Director, Netherlands), Sean Dougherty (Director, Canada), Robert Braun (Guest, SKA Organisation), Luigina Feretti (Director,
Italy), Colin Greenwood (Company Secretary, SKA Organisation), Patricia Vogel (Director, Netherlands).

2. Inauguration of the SKA Headquarters
Less than a year after the decision to site the
revolutionary Square Kilometre Array (SKA) in both
Southern Africa and Australia, the SKA Organisation
opened its new international headquarters at the end of
April. In front of an invited audience of local and global
dignitaries, scientists and engineers, the UK Minister
for Universities and Science the Rt. Hon. David Willetts
MP opened the building which will be home to the team
managing the construction, design and scientific output
of this groundbreaking telescope.
Read more at: http://www.skatelescope.org/news/
ska-hq-opening-ceremony/
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3. CSIRO opens MRO Support office
CSIRO officially opened the ‘support hub’ for the Murchison
Radio-astronomy Observatory (MRO) in early July. The
MRO Support Facility (MSF) is located in the coastal
Western Australian city of Geraldton, around 350km west of
the MRO.

CSIRO’s ASKAP antennas at
the Murchison Radio-astronomy
Observatory in Western Australia,
installed with phased array feed (PAF)
receiver systems.

A community event was held to mark the official opening
of the MSF and for CSIRO and the ASKAP team to
thank regional stakeholders whose support has been
crucial in establishing the MRO and ASKAP telescope.
The MSF will be a ‘home base’ for CSIRO remote operations
and critical support services staff for ASKAP and other
projects at the MRO, such as the Murchison Widefield Array
and the future Square Kilometre Array (SKA) telescope.

A community event was held in
Geraldton to open CSIRO’s new MRO
Support Facility, and to thank key
regional stakeholders for their support
in establishment of the MRO and the
ASKAP project.

The MSF also provides workshop space for ASKAP
maintenance, conference and outreach facilities, and a
super high-speed network link to allow access for regional
researchers who have been awarded time on iVEC’s
Pawsey Centre supercomputer in Perth.

IRO ASKAP Project Director Antony
Schinckel and CSIRO Astronomy and
Space Science Chief Lewis Ball officially
open the MRO Support Facility in
Geraldton.
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4. Pawsey Centre for Supercomputing starts crunching
pre-SKA data torrent
High-performance computing specialists from ICRAR recently became the first
users of one of Australia’s leading supercomputing facilities – the Pawsey Centre.
The operations launch of the MWA marked the start of an impressive flow of
astronomical data that will be stored in the iVEC-managed Pawsey Centre in
Perth, Western Australia for later use by researchers around the world.
There are now more than 400 megabytes per second of MWA data streaming
in from the desert 800km away, to be stored in the sophisticated archive system
that was designed and implemented by ICRAR researchers. Professor Andreas
Wicenec from The University of Western Australia node of ICRAR led the team,
who will also contribute their expertise to the design of SKA data management.

The Murchison Widefield Array Data Archive team from ICRAR. From left to right: Dave Pallot, Professor Andreas Wicenec and
Associate Professor Chen Wu at the Pawsey Centre for Supercomputing in Perth, Western Australia. Image Credit: ICRAR.
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5. VIP visit to the SKA South African site
The Director-General for Research and Innovation in the European Commission,
Mr Robert-Jan Smits, and the Director-General of the European Organisation for
Astronomical Research in the Southern Hemisphere (ESO), Prof Tim de Zeeuw, visited
South Africa from 15 to 17 July 2013, to explore new opportunities for South AfricanEuropean cooperation in astronomy. Directors-General Smits and De Zeeuw visited
South African facilities including the Southern African Large Telescope in Sutherland,
the South African Astronomical Observatory in Cape Town as well as the designated
site for the construction of the Square Kilometre Array in South Africa in the Northern
Cape Province. During their visit to the latter, Directors-General Smits and De Zeeuw
were briefed on and could witness at first-hand the progress of the construction of the
SKA precursor MeerKAT telescope, as well as tour the KAT-7 demonstrator telescope.
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VI. REPORT ON PAST MEETINGS AND WORKSHOPS
1. Australia- Synthetic Universes for Future Surveys
(March 2013, ICRAR)
Our understanding of how galaxies form and evolve over cosmic time will be transformed
in the next decade with the advent of large galaxy surveys on current and next generation
telescopes such as ALMA, the SKA and its pathfinders, and planned ELTs. This
workshop brought together both the developers of the state-of-the-art in galaxy formation
models and simulations and the observers who will run these large galaxy surveys.

2. Australia- The 6th Annual PHISCC Workshop
(June 2013, Sydney)
The SKA Pathfinders HI Survey Coordination Committee (PHISCC) holds regular
international meetings. As well as providing a general update on progress and
plans for upcoming HI surveys on the various SKA Pathfinder and Precursor
telescopes, the 2013 PHISCC workshop focused on techniques, tools and plans
for studies of galaxy velocity fields with large optical and radio surveys.

3. Australia- 2013 CAASTRO Annual Science Conference
“Reionisation in the Red Centre: New windows on the
high redshift Universe” (July 2013, Uluru)
This meeting is the first in the annual series of CAASTRO conferences in wide field
astronomy and aimed to bring together theorists and observers to present recent
advances in our understanding of cosmic reionisation and the high redshift Universe,
and to discuss how new observational capabilities will drive the science in the future.
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VII. SOME OUTREACH ACTIVITIES

The SKACOWG team at their first face-to-face meeting, in May 2013 at the SKA Organisation HQ. From left to right:
Jerry Skinner (Australia), Femke Boekhorst (the Netherlands), Sam Rametse (South Africa), Eric Chisholm (Canada),
William Garnier (SKA Organisation)

Eleven countries are designing the SKA telescope, representing almost half the population
of the planet. This is certainly an impressive number and keeps us Outreach teams across
the partnership relatively busy! We work on informing the public about the developments
in the project, engaging with the industry in this critical detailed design phase of the
telescope, engaging with the science community, interacting with the media, implementing
and supporting educational initiatives to inspire the next generation of scientists and
engineers… These are some of the objectives we set in a global communications strategy
and which we keep in mind at all times to (try to) reach and seduce millions, and more…
The approach chosen was to consolidate an efficient outreach network around the globe
in order to maximise the impact and the reach of our different projects. Two main groups
were created: The SKA Communications and Outreach Working Group (SKACOWG)
and SKA Communications and Outreach Network (SKACON). The SKACOWG’s
charter is to ensure proper coordination, management and control of SKA-related
communications and outreach initiatives. It has 7 members: the SKA Organisation Chief
Communications Officer (CCO) and Outreach representatives from Australia, South
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Africa, Canada, China, Europe (for 1-year period on rotating basis), and a scientist.
The SKACON, broader group whose main role is to support the SKA Organisation in
the implementation and development of the global communications strategy, comprises
Outreach representatives from all of the SKA member countries and other countries
which have been traditionally involved in SKA activities (France, Spain are for example
represented in this group). The SKA Chief Communications Officer chairs both groups.
This Outreach section of the SKA eNews presents only a few initiatives implemented
by some of the partners around the globe. Rather than being exhaustive, the intent
is to give the reader a sense of the type of projects we are developing. Further
information on these specific projects or general queries about communication and
outreach at the SKA can be channelled to William Garnier, Chief Communications
Officer, at w.garnier@skatelescope or directly to the SKACOWG and SKACON
groups at skacowg@skatelescope.org and skacon@skatelescope.org

1. JBO Live festival
The SKA Organisation took part in the
Jodrell Bank Observatory live festival,
which is becoming a very popular festival
in the UK. SKA branded souvenir posters,
new leaflets, fun SKA Frisbees were a
great success and the stand was well
visited over the 2 days of the festival.
Each day about 6,000 people turned up to
enjoy great music and science exhibitions/
talks. The weather played its part too.
There are loads of great photos at:
The next Live from Jodrell Bank features
Icelandic band Sigur Ros on Fri Aug 30and
the Halle orchestra on Sat Aug 31.

The SKA stand at the Jodrell Bank live festival on July 6-7.
Thanks to Roshene McCool, Maria Grazia Labate and Paul
Furness who volunteered on the stand.
Saturday : http://photos.jodrellbanklive.co.uk/004/
Sunday : http://photos.jodrellbanklive.co.uk/005/
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2. Australian SKA Office launches inaugural Australian SKA
Art Prize 2013 ‘Seeing Stars’
The Australian SKA Office has seen an
overwhelming response from schools,
universities and artists to the Australian
SKA Art Prize ‘Seeing Stars’. Launched by
then Australian Minister for Science and
Research Don Farrell on 10 May, Seeing
Stars is designed to raise awareness
of Australia’s involvement in the SKA
and inspire the public to think about the
scientific discoveries likely to arise from the
SKA telescope.
The Australian SKA Office received over
2000 individual entries inspired by the
SKA project and its research, including
astronomical phenomena, gravity, dark
matter and alien life forms.
The finalists have been chosen and the SKA community and public are invited to view
the artworks and vote on the ‘People’s Choice’ award at www.ska.gov.au. A judging panel
of science and art representatives, including Australian SKA Project Director Dr Brian
Boyle, will decide the overall winners in both categories. Winners will be announced at the
opening of the exhibition in Melbourne on 13 August.
The Seeing Stars public exhibition will include all the shortlisted entries and will be held
in the Yarra Gallery, Federation Square, Melbourne from 14 August -18 August. The
exhibition will be open to the general public.
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3. ICRAR Outreach and Education
The ICRAR outreach team consists of two full time
professional science communicators, supported by
researchers and postgraduate students. In the four
years since ICRAR launched, more than 50,000
people have interacted directly with the Centre’s
outreach programs, with tens of thousands more
engaging through the distribution of educational
resources and a strong online presence.
In recent months ICRAR outreach has produced
the second installment of the ICRAR Year Book
(www.icrar.org/about/year-book), delivered an Astrofest
attended by more than 4,000 members of the public and
visited schools and communities throughout Western
Australia’s Mid West and remote Kimberley regions. During
these regional tours ICRAR science communicators and
PhD candidates along with other outreach providers
working in the area deliver astronomy themed public
events and educational programs. The events bring the
community together to learn about the SKA and observe
the night sky through telescopes, and the educational
programs engage primary and secondary aged students
through a range of hands-on, exciting activities that include
everything from creating a scale model of the solar system
and launching water rockets to assembling ICRAR’s
TRT (Tiny Radio Telescope) before using it observe
the Sun and measure the temperature of the corona.
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4. Outreach and Public Engagement in South Africa
MeerKAT science survey PIs Dr Sarah Blyth and Dr Andrew Baker believe in the power
and value of making science accessible to the youth and general public. They produced
three popular videos explaining radio astronomy, the workings of a radio telescope, and
the MeerKAT telescope. Each video is just one minute long and contains great (soccer)
analogies to help young people get to grips with the information provided. View or
download at http://www.ska.ac.za/learn/videos.php
“Journey into the Universe” is a 30-minute documentary broadcast by CCTV Africa that
follows radio astronomer Dr Nadeem Oozeer and cosmologist Professor Bruce Bassett
as they journey to the Karoo site in order to understand how the Square Kilometre Array
telescope will shed light on mysteries of the universe, such as its origins, Dark Matter and
Dark Energy. View or download at http://cctv.cntv.cn/lm/facesofafrica/01/index.shtml
Find out more about how the SKA project has featured recently at various science fairs
and other public science engagement events across Africa at http://www.ska.ac.za/
newsletter/issues/20/14.php

5. Spain
Spain recently joined the SKA Communications and Outreach Network (SKACON). Spain
will be represented in SKACON by the Outreach Unit of the Institute of Astrophysics of
Andalusia (IAA-CSIC) and the Observatory of the University of Valencia, centres leading,
respectively, the Spanish technological and scientific networks for SKA community
involvement.

Exploring the Universe with the world’s largest radio telescope

www.skatelescope.org

SKA eNEWS - August 2013

Square Kilometre Array

Exploring the Universe with the world's largest radio telescope

Square Kilometre Array

VIII. LOCAL INITIATIVES
1. Netherlands: LOFAR telescope inspires entrepreneurs,
tourists and nature organisations
Ask an inhabitant or tourist in the Dutch
municipality of Borger-Odoorn (where the
heart of the International LOFAR Telescope
lies) what LOFAR is and strangely enough
there’s a big chance you will be none the
wiser. LOFAR, a pathfinder of the SKA, is
a radio telescope existing of thousands
of small antennas (not easy to discern at
a distance) and is located over northern
Europe: http://www.astron.nl/node/347.
The local foundation called the ‘LofarTafel’,
a group of entrepreneurs in the LOFAR
area, is very eager to inform inhabitants
and visitors of the region about the
telescope, which is why every year they
organize the so-called LOFAR days in
cooperation with foundation Het Drentse
Landschap (owner of the nature reserve
where LOFAR is located) and ASTRON.
On Saturday 13 and Sunday 14 July, the LOFAR days took place in the small town of
Exloo. Hundreds of visitors participated in many activities, ranging from excursions to
the telescope, previews of a theatre performance about the LOFAR telescope (called
‘the LOFAR Expedition’, to be premiered on 2 August) to operating a small robot made
by students from the Hanze Institute of Technology in the northern Netherlands.
In the field where the telescope is located, kids participated in various interactive
activities to introduce them to the telescope and technology. Besides this,
visitors experienced a journey through the sky in the mobile planetarium and
satisfied their hunger with ‘heavenly’ dishes at a market with local produce.
Everything was accompanied by (live) music and great weather!
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2. Africa
2.1 Astrophysics for Africa
Africa’s involvement in the SKA project is key catalyst for growing interest in astronomy
education and advanced skills development on the continent. Since the launch of a new
BSc astronomy and astrophysics programme at Kenya’s University of Nairobi in 2009,
more than 50 students have enrolled. The first 14 students will graduate in September
2013 and the university is now looking at options to offer postgraduate studies.
2.2 Nurturing African skills for the SKA
The SKA South Africa Human Capital Development Programme provides support
to science, engineering and technology students working in fields related to the
requirements of the SKA project. Supported students range from artisans and
technicians, who will typically provide critically important operational and maintenance
services, to advanced post-doctoral fellows working in observational cosmology.
To date 492 scholarships and bursaries have been awarded, with a 342:150 male/
female demographic ratio. Astronomy and astrophysics students account for 310
grants, with the balance of 182 grants being awarded to engineers and technicians.
2.3 New training opportunity for future radio astronomers in Ghana
Up to 60 young scientists in Ghana will get an opportunity to be trained in the
basics of astrophysics, radio astronomy, observational techniques and data
reduction, thanks to a Leverhulme-Royal Society Africa Award. The project will be
led by Prof Melvin Hoare (University of Leeds) and Dr Kofi Ashilevi (Ghana Space
Science and Technology Centre), with involvement of many more scientists from
South Africa and the UK. Hands-on training, utilizing the newly converted 32 m
dish in Ghana to monitor methanol masers in massive star forming regions, will
form the focus of a three-year research programme, Prof Hoare explains.
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IX. UPCOMING MEETINGS
CASPER annual meeting | 2-6 September 2013,
Jodrell Bank Observatory, UK
More info: http://www.jb.man.ac.uk/meetings/casper2013/

SKA Science Assessment Workshop (on Continuum) |
9-11 September 2013, Manchester, UK (invitation only)
SKA Pathfinders Radio Continuum Surveys (SPARCS)
meeting | 11-13 September 2013, Jodrell Bank
Observatory, UK
More info: http://bit.ly/sparcs2013

Fifth European Radio Interferometry School |
9-13 September, Dwingeloo, the Netherlands
This European Radio Interferometry School is the fifth of a series of
summer schools supported by RadioNet. ERIS will provide a week of
lectures and tutorials on how to achieve scientific results from radio
interferometry. The topics covered by the lectures/tutorials will include:
• Calibration and imaging of continuum, spectral line, and polarization data
• Low frequency (LOFAR domain), cm-wave (e-MERLIN domain), decimetre-wave
(HI/OH domain), high frequency (ALMA/IRAM domain), and VLBI interferometry
• Extracting the information from astronomical data and interpreting the results
• Choosing the most suitable array and observing plan for your project
You can find more information on http://www.astron.nl/eris2013/index.php.
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URSI BEJ session at IEEE Africon 2013 |
10-11 September 2013, Mauritius
More info: http://africon2013.org/

Synergistic Science with Euclid and the Square Kilometre
Array | 16-18 September 2013, Oxford, UK
More info: http://euclidska.physics.ox.ac.uk

SKA Science Assessment Workshop (on “low redshift”
neutral hydrogen) | 23-25 September 2013,
Manchester, UK (invitation only)
SKA Engineering Meeting | 7 to 11 October 2013,
Manchester, UK - Second Announcement
More info: http://www2.skatelescope.org/indico/conferenceDisplay.py?confId=241
The SKA has recently received several Proposals in response to the Request for
Proposals inviting organisations and industry to participate in the design of the SKA
telescope. The process of evaluating the proposals is in full swing and it is foreseen
that the process of allocating work packages will be completed during the third quarter
of this year. All these aspects provide an excellent opportunity and a need for the SKA
engineering and science community to get together during early October in Manchester.
The aim of this meeting is to provide a global overview of the status, progress and way
forward for the project in terms of engineering, management and science. Part of the
meeting will be devoted to presentations on the science capabilities of the suite of SKA
telescopes, incorporating input from science assessment workshops, which will have been
held over the previous months.
Work Package Consortia will present an overview of the composition, people, work,
concepts and approach to their particular work package. In addition the SKA Office will

Exploring the Universe with the world’s largest radio telescope

www.skatelescope.org

SKA eNEWS - August 2013

Square Kilometre Array

Exploring the Universe with the world's largest radio telescope

Square Kilometre Array

provide the status, progress and way forward with regards to aspects such as the Concept
of Operations, hosting agreements, the baseline design, project management and system
engineering. The meeting will furthermore provide a forum for interface work sessions as
well as general face-to-face discussions among SKA Office staff, members of the SKA
Work Package Consortia and other members of the science and engineering community.
The main meetings will be held Monday to Thursday, October 7 to 10, with additional
breakout and work sessions on Thursday, 10 October and Friday, 11 October.
Agenda: The first draft agenda and information on the venue and accommodation has
now been published on the meeting website. The website is available at:
http://www2.skatelescope.org/indico/conferenceDisplay.py?confId=241
Please contact Jason Spyromilio (j.spyromilio@skatelescope.org) or Peter Dewdney
(Dewdney@skatelescope.org) for information and/or suggestions/questions for the program.
Venue: Manchester United Football Club, Old Trafford (Manchester, UK).
Room: Salford Suite 1
Address: Sir Matt Busby Way, Old Trafford, Manchester, M16 0RA, United Kingdom
Registration: You are hereby invited to register on the meeting website. Registration will
close on 13 September 2013.
Accommodation: More information with regards to the venue and accommodation is
available on the meeting website and additional information will be added as and when it
becomes available.
Dinner: A meeting dinner will take place on Wednesday evening (9 October) at the
Museum of Science and Industry in Manchester, UK. More information will be made
available later.
Attendance: The meeting is open to all personnel from SKA Work Package Consortia
members as well as SKA committees and workgroups.
Final announcement: A final announcement will be issued during September 2013 which
will provide final information and arrangements with regards to the venue and the agenda.

Celebrating 50 Years of Radio Astronomy |
9-13 December 2013, Pune, India
More info at: http://mwsky.ncra.tifr.res.in/mwsky/
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X. CAREER OPPORTUNITIES
At Partner Institutions
Curtin University Research Fellowship opportunities.
Further information: http://www.skatelescope.org/wp-content/uploads/2011/05/CurtinUniversity-Research-Fellowship-opportunities.pdf
Deadline: 5th August 2013
Project Manager at CSIRO ASKAP (Australian SKA Pathfinder). Further information:
http://csiro.nga.net.au/cp/index.cfm?event=jobs.jati&returnToEvent=jobs.
home&jobID=02865e38-da05-ea17-b26b-76cc5ddf6b8e&audie
nceTypeCode=EXT&UseAudienceTypeLanguage=1
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