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Takuya AKAHORI (NAOJ, Japan), invited

[ title ] Unresolved Problems in Cosmic Magnetism
[ abstract ] 
Magnetic field is ubiquitous in the Universe and it plays essential roles in 
various astrophysical phenomena, yet its real origin and evolution are 
poorly known. In this talk, choosing some of unresolved problems in 
cosmic magnetism, I introduce previous works and discuss the power of 
low frequency radio observation. It would include topics of microquasar 
jets, SNR, galaxies, galaxy clusters, and the cosmic web.



Nichole BARRY (University of Melbourne)

[ title ] The Future of EoR Power Spectrum Analysis
[ abstract ] 
Radio interferometers have collected vast amounts of low-frequency 
data in order to detect the structure of the Epoch of Reionization in the 
power spectrum. While we are no longer data-limited, lower limits are 
still orders of magnitude above expected EoR levels. We discuss the 
future of the EoR field, and the potential limitations that culminate in a 
lower limit plateau. Our new lower limit results from the MWA reflect 
these limitations, and illustrate the subtle analysis and systematic effects 
that were previously unknown to the community. While our effects are 
presented within an MWA-specific framework, they have repercussions 
to any general instrument and imaging power spectrum analysis.



Adam BEARDSLEY (Arizona State University)

[ title ] Fast Radio Imaging with the Long Wavelength Array
[ abstract ] 
Direct imaging backends for large-N radio telescopes are a promising 
solution to the huge computational and storage requirements to enable 
the next generation cosmology and transient arrays. The E-field Parallel 
Imaging Correlator (EPIC) is one implementation which combines 
optimal mapmaking using a spatial fast Fourier transform on gridded 
antenna voltage samples in the aperture plane to yield real-time radio 
images at extremely high time resolution, allowing for non-regular 
arrays, and scaling only as N log(N). I will briefly outline the concept 
behind EPIC and present the results from our first deployment of a GPU 
implementation of the algorithm on the Long Wavelength Array Sevilleta 
station, including the serendipitous detection of lightning and several 
meteors entering the atmosphere. 



Ramesh BHAT (ICRAR, Curtin University, Australia)

[ title ] Geodetic precession in the binary PSR J1141-6545
[ abstract ] 
The neutron-star - white-dwarf binary PSR J1141-6545 offers the rare 
potential to reveal the two-dimensional structure of a non-recycled 
pulsar’s emission cone. Over the past 18 years, the system has 
undergone nearly 25 degrees of relativistic spin precession. Our 
modelling of the precessional evolution of the pulse width suggests that 
the pulsar will precess out of our line-of-sight in the next 3-5 years. This 
provides a unique opportunity to map out the pulsar's beam and 
potentially constrain the latitudinal radius-to-frequency mapping through 
concerted multi-frequency monitoring observations spanning the ~100 
MHz to ~4 GHz frequency range. Here we present the related analysis 
and results, recent low-frequency detections of the pulsar and the near-
future plans to study the pulsar’s beam geometry using the MWA and 
Parkes telescopes. 



Joseph CALLINGHAM (Netherlands Insitute for Radio Astronomy) 

[ title ] Stars at low frequencies: The tip of the nearby iceberg
[ abstract ] 
Radio emission from stars is a key indicator of magnetic activity and has 
been observed across the main sequence. Existing studies have mainly 
focused on cm-wavelengths owing to high sensitivity constraints, and 
have largely restricted themselves to a small subset of anomalously 
active stars such as flare stars (e.g. UV Ceti) and close binaries (e.g. 
Algol and RS CVn). We have recently achieved the first meter-wave 
detection of a quiescent M-dwarf, in the LOFAR Two-metre Sky Survey 
(LoTSS). In this talk I will detail how this discovery heralds an 
unprecedented opportunity to constrain magnetic activity in 
mainsequence stars other than the Sun, the potential detectability of 
exoplanets around M-dwarfs, and the impact of the ensuing 
spaceweather on exoplanets. I will also outline an extensive ongoing 
campaign in using LOFAR to observe and monitor all stars within 10 pc 
of the Sun.



Carina CHENG (University of California, Berkeley), invited

[ title ] From PAPER to HERA: 21cm Power Spectrum Techniques
[ abstract ] 
TBD



Hsin Cynthia CHIANG (McGill University)

[ title ] Observing the <100 MHz radio sky from the sub-Antarctic
[ abstract ] 
Measurements of the radio sky at ~100 MHz and below have the 
potential to open a new observational window in the universe's history.  
At the lowest frequencies (tens of MHz), future observations may allow 
us to one day probe the cosmic "dark ages," an epoch that is unexplored 
to date.  Measurements at these frequencies are extremely challenging 
because of RFI contamination and ionospheric effects.  The state of the 
art among ground-based measurements dates from the 1960s, when 
Grote Reber caught brief glimpses of the ~2 MHz sky at low resolution.  
I will describe a new project that aims to map the low-frequency sky from 
Marion island using an array of autonomous antenna stations.  The final 
array will comprise roughly 10 antennas operating at 1.2-81 MHz with 
baselines up to 20 km.  A two-element pathfinder was deployed in April 
2018, and I will discuss the preliminary observations and upcoming 
hardware development plans.



Joanne DAWSON (Macquarie University, Australia)

[ title ] Shining Light on the Dark ISM with the 700-MHz Lines of CH
[ abstract ] 
The hyperfine transitions of CH are a promising probe of diffuse, CO-
poor molecular gas. It is now known that a significant fraction of the 
Milky Way's H2 resides in this so-called "dark" phase, in which hydrogen 
is molecular but densities are insufficient to form and shield CO. 
However, open questions abound: How much dark molecular gas exists 
in the Milky Way? How does it participate in the gas-to-stars cycle? How 
does environment affect the dark gas fraction? What are its 
characteristic physical and chemical conditions? Spectral line tracers are 
essential to answer these questions, and CH is one species now being 
employed. I will discuss several upcoming studies that will use the 
Australia Square Kilometre Array Pathfinder (ASKAP) and the new Ultra 
Wideband Low (UWL) receiver on the Parkes telescope (704-4032 MHz) 
to probe CH in the Milky Way ISM, including work that aims to measure 
the magnetic field via Zeeman splitting of these lines. In keeping with the 
low-frequency theme of this meeting, I will focus on the largely-
unobserved 701–724 MHz hyperfine transitions of the first rotationally 
excited state of CH, and on the capabilities of the Parkes/UWL and 
ASKAP for low-to-intermediate frequency spectral line observing. 



Philip DIAMOND (SKA Organisation), invited

[ title ] SKA
[ abstract ] 
TBD



Stefan William DUCHESNE (International Centre for Radio Astronomy 
Research - Curtin University)

[ title ] A Murchison Widefield Array Phase II follow-up of diffuse, non-
thermal cluster emission.
[ abstract ] 
The Murchison Widefield Array (MWA) is a low-frequency radio 
telescope that can probe galaxy clusters on Mega-parsec scales via 
their non-thermal, diffuse synchrotron emission. Over the past two 
years, our group has been working to identify halos, relics, and remnant 
radio sources within clusters using MWA Phase I data in the form of the 
Galactic and Extragalactic All-sky MWA (GLEAM) survey ( Wayth et al. 
2015, Hurley-Walker et al. 2017). From this, over 500 candidate sources 
have been found. One of the major limitations of the MWA Phase I was 
its poor resolution, and with the upgrade to Phase II its resolution has 
almost doubled at only a minor decrease to surface-brightness 
sensitivity. Pilot Phase II observations of a subset of these candidate 
diffuse sources is showing that the Phase II can help in characterising 
these sources, with no noticeable loss in sensitivity, allowing additions to 
be made to current cluster halo and relic populations. With larger 
numbers of halos and relics - especially in lower-mass clusters - we can 
better understand the scaling relations between halo/relic power and the 
physical properties of the hosting clusters.



Aaron EWALL-WICE (JPL, Dunlap Institute), invited

[ title ] The Hydrogen Epoch of Reionization Array -- An Overview and 
Status Update
[ abstract ] 
I will discuss the scientific mission, design, and progress of the 
Hydrogen Epoch of Reionization Array (HERA), a 350-element radio 
interferometer that is being commissioned in the Karoo desert. 
Leveraging our understanding of how foregrounds contaminate Fourier 
space and learned lessons on instrumental systematics from PAPER 
and the MWA, HERA is a radio interferometer specially designed to 
detect, at high significance, the power spectrum of 21cm brightness 
temperature fluctuations during reionization. With the introduction of a 
new wide-band feed, HERA will also observe the time-period before 
reionization, when the first stars and black-holes formed. Thus, HERA 
will provide a window into the first high-energy astrophysics in the 
Universe and test the cosmological origin of the 78 MHz absorption 
feature detected by EDGEs. 



Paul HANCOCK(Curtin University)

[ title ] Detecting and tracking space debris with the MWA
[ abstract ] 
We use the Murchison Widefield Array (MWA) as part of a bi-static radar 
to detect and monitor space debris in a passive radar setup. This 
capability has been proven with both correlated and voltage capture 
data in detecting the international space station (ISS). In this talk I will 
present new results in which we detect objects as small as a cube-sat, 
and show how orbital parameters can be reconstructed from a single 
pass over the MWA. I will also discuss how the MWA can be used to 
detect and monitor space debris in low Earth orbit, and how this can 
feed into both Australian and Global space situational awareness.



Heiko HEILGENDORFF(University of KwaZulu-Natal, South Africa)

[ title ] An Overview of the Hydrogen Intensity and Real-time Analysis 
eXperiment
[ abstract ] 
The Hydrogen Intensity and Real-time Analysis eXperiment (HIRAX) is a 
proposed 1024 element radio interferometer which will be deployed at 
Swartfontein Farm near the Square Kilometer Array (SKA) Site in the 
Karoo Desert, South Africa. The array will consist of 6m diameter 
parabolic dishes arranged in a compact, highly redundant configuration, 
and will survey a large fraction of the southern sky at a frequency of 
400-800 MHz, with a corresponding redshift of 0.8 to 2.5. The primary 
goal of the project is to study the properties of dark energy by using 
neutral hydrogen intensity mapping to measure baryon acoustic 
oscillations(BAOs). BAOs have a characteristic length scale which will 
allow us to track how the Universe expanded over time and the HIRAX 
design has been optimized for sensitivity at these scales. Other principal 
science goals include searches for radio pulsars and fast radio bursts, 
surveys for neutral hydrogen absorbers, measurement of the diffuse 
Galactic polarized signal, and cross correlations with other southern 
surveys. To date, we have constructed an 8 element prototype at the 
Hartebeesthoek Radio Astronomy Observatory (HartRAO) in Gauteng. 
Another 8 element prototype is planned for Losberg Farm near the SKA 
South Africa site. This will allow us to test our system in an environment 
similar to the one we can expect on site at Swartfontein. We have 
funding to begin our experiment with a 128 element pathfinder, with 
construction scheduled for 2019, and plans to scale up to the full 1024 
element array. I will present an overview of the HIRAX instrument, and 
provide details of our prototyping phase, as well as the HIRAX 
deployment plan.



Torrance HODGSON (Curtin University)

[ title ] The imaging challenges of faint diffuse emission with MWA Phase 
II
[ abstract ] 
Detecting extended, very low surface brightness emission (like the 
synchrotron cosmic web) with the MWA is very challenging. The recent 
upgrade from the phase I to phase II configuration of the telescope 
swapped the short baselines for much longer baselines. As a result, this 
reduced our ability to detect extended structures but gave us the ability 
to observe much deeper before the hitting the classical confusion limit. I 
will talk about some of the calibration and imaging challenges I've 
encountered in trying to detect the cosmic web with the MWA.



Natasha HURLEY-WALKER (Curtin University / International Centre for 
Radio Astronomy Research)

[ title ] Detecting New SNR with the MWA
[ abstract ] 
Statistical studies of supernova rates suggest that there should be 
∼1000-2000 supernova remnants (SNRs) in our Galaxy (Li et al. 1991; 
Tammann, Loeffler, & Schroeder 1994), in stark contrast to the 300 
SNRs currently known (Green 2017). This deficit is likely due to the 
observational selection effects, which discriminate against the 
identification both of old, faint, large SNRs, and young, small SNRs. The 
discovery of these "missing" SNRs, and hence a characterisation of the 
full SNR population, is crucial for understanding the production and 
energy density of Galactic cosmic rays and the overall energy budget of 
the ISM (Bowman et al. 2013). I have reprocessed the Galactic Plane 
data from the GLEAM survey with an improved pipeline and used the 
resulting images to detect 26 new supernova remnants, confirm 18 
candidates from the literature, reclassify 8 previous candidates as HII 
regions, and measured the flux densities and spectral indices of the 
other 100+ SNR in the survey region. This is the largest radio continuum 
study of SNR to date, and explores in particular the hitherto poorly-
understood large, diffuse, and aged SNR population.



Melanie JOHNSTON-HOLLITT (Curtin University)

[ title ] Revising the Taxonomy of Diffuse Radio Emission in Galaxy 
Clusters
[ abstract ] 
The advent of new low-frequency radio telescopes has unveiled a rich 
variety of diffuse low-surface brightness radio emission in galaxy 
clusters. No longer are we able to simply classify these sources based 
on morphology, but are in an era where spectral and polarimetric 
properties are required to understand the origin of these sources and 
their interplay with the cluster environment. I will review the current 
status of diffuse sources in galaxy clusters and discuss the way forward 
in terms of a revised taxonomy to better elucidate the physics at play. 



Ronniy JOSEPH (ICRAR - Curtin University, Australia)

[ title ] The Limitations of Redundant and Sky-Based Calibration under 
Realistic Sky and Telescope Conditions
[ abstract ] 
The advent of a new generation of low frequency radio interferometers, 
e.g. LOFAR, MWA, PAPER, and the future SKA, has opened a direct 
window into the Epoch of Reionisation(EoR). These telescopes probe 
the EoR by studying the power spectrum of brightness fluctuations in the 
redshifted signal of neutral hydrogen. However, foregrounds and 
instrumental systematics pose formidable challenges allowing the signal 
to elude detection. Overcoming these challenges requires a detailed 
understanding of the calibration of these new instruments. Redundant 
calibration has been put forward as an alternative to sky based 
calibration, as it enables us to escape our ignorance of the low 
frequency sky. I will discuss the limitations of redundant calibration in the 
presence of non-redundancies in realistic telescopes, compare it with 
the calibration on incomplete sky models, and attempt to sketch a way 
forward to overcome these issues.



Christopher JORDAN (Curtin University, Australia)

[ title ] Ionospheric analyses with MWA EoR
[ abstract ] 
The Murchison Widefield Array (MWA) Epoch of Reionisation (EoR) 
project has collected a large amount of data since 2013.  With such an 
abundance of data, we have the opportunity to study ionospheric activity 
over a range of days, weeks, months and years.  By building upon 
previous published work in Jordan et al. 2017, our goal here is to better 
understand ionospheric activity by analysing large volumes of EoR data.  
In this talk, I will present preliminary results, as well as unexpected 
results as part of this research.



Piotrowska JULIA (Jagiellonian University, Poland)

[ title ] Low - Frequency radio - FIR correlation in NGC 6946
[ abstract ] 
We observed face-on, spiral galaxy NGC6946 with LOFAR (LOw-
Frequency ARray) at 138MHz(2.2m). These radio data were compared 
with Herschel and Spizer far-infrared (FIR) emission at 100mµ and 
70mµ . We present a study of the local radio-FIR correlation of 
NGC6946 determined for arm and inter-arm regions, at spatial scales of 
~2kpc.We find that the slope of this relation is much flatter in the inter-
arm regions than in the arms. The difference is likely due to a significant 
propagation of long-lived low-energy cosmic ray electrons from the sites 
of their generation in star-forming regions, to more quiet inter-arm 
regions and galaxy outskirts. We also compere our results with previous 
work done by Basu et al.(2012) and RC - SFR correlation introduce by 
Heesen et al.(2014). Comparison shows no visible deviation from 
previous  research. 



Matthew KOLOPANIS (Arizona State University, USA)

[ title ] A re-analysis of PAPER-64 with the simpleDS pipeline
[ abstract ] 
The Precision Array for Probing the Epoch of Reionization (PAPER) 64 
element deployment was designed to estimate the power spectrum of the 
21cm emission from the Epoch of Reionzation (EoR) with high sensitivity. 
The redundant baseline configuration was chosen to to conduct repeated 
observations of the 21cm signal on a small number of Fourier modes. 
Previous PAPER analyses exploit this redundancy along with quadratic 
power spectrum estimators to produce deep upper limits on the the EoR 
power spectrum. However, the best upper limit results from the PAPER 
experiment in Ali et al. (2016) have been found to contain higher levels of 
signal loss than had been previously estimated (Cheng et al. in review).
　Signal loss in the original result was primarily incurred by empirical 
covariance estimation and weighting. An analysis using an independent 
delay spectrum pipeline (simpleDS) on data from the PAPER 64 element 
deployment provides an alternative view.
Previous analyses of PAPER data (Ali et al. 2016, Jacobs et al. 2015, 
Parsons et al. 2014) have reported low levels of systematics causing 
statistically significant power spectrum excess, however the sources of 
these excesses are obscure. Using this pipeline to perform multiple 
jackknives, these systematics are explored.
　Several processing steps including empirical covariance estimation, 
delay-based foreground filtering, and fringe rate filtering, have been 
simplified or removed. Analysis steps which are still common with other 
PAPER results include redundant calibration and LST-Binning.
　We apply this independent analysis to data spanning the full range of 
redshifts probed by PAPER ( z ~ 7.5  to  11 ) and include three different 
redundant baseline types. Previous PAPER results included detections at 
high levels of significance, ranging two to hundreds of times the theoretical 
noise prediction, well beyond the horizon for PAPER baselines. Using the 
expanded data range, we examine these detections using redundancy 
between paper baselines and power spectrum jackknives to understand 
how errors in analysis steps can influence power spectrum estimation.
　For reasons described in (Cheng et al. in review), the upper limits placed 
by this analysis supersede all previous PAPER power spectrum limits.



Jack LINE (ICRAR Curtin University)

[ title ] Simulating MWA observations with OSKAR
[ abstract ] 
Observing the Epoch of Reinoisation using the 21cm hydrogen line is a 
goal of many low-frequency telescopes (e.g. MWA, LOFAR, HERA), and 
is a key science goal of the upcoming SKA_LOW. Due to numerous 
astronomical foregrounds and instrumental effects this experiment 
requires exquisite signal analysis and calibration of the data. Simulated 
observations give us a chance to test our software pipelines with an a 
priori knowledge of the sky and selected instrumental effects, helping to 
evaluate our software and lend confidence to results. In this talk, I will 
detail how I have implemented the GPU-accelerated simulation package 
OSKAR to produce simulated MWA observations. I will discuss sky 
models, including the possibilities of including a statistically realistic EoR 
signal. Crucially I am able to put the simulated visibilities directly into a 
power spectrum estimator (CHIPS) and via a calibration and source 
subtraction software (RTS); I will discuss the results and benefits of this 
two stage approach.



Nicola LOCATELLI (University of Bologna)

[ title ] Probing the magnetised cosmic web nearby galaxy cluster Abell 
2744
[ abstract ] 
Magnetic Fields are observed across a very large range of scales, from 
planetary size, to galaxies, up to galaxy clusters. Interesting physics of 
the early Universe may have left its signature on magnetic fields in 
rarefied environments, such as cluster outskirts, cosmological filaments 
and voids. At these very large scales however, their magnitude and 
origin is still debated. Observing ~Mpc large-scale structures (LSS) is 
made challenging by their relatively cold and diluted plasma conditions. 
However, significant energy content is expected in non-thermal 
component, yielding radio emission. Moreover, large scale magnetic 
fields can be detected through the Faraday Rotation effect they induce 
on the polarised emission from background sources. This gives hope for 
a detection of LSS magnetic fields, thanks also to new promising radio 
facilities (JVLA, LOFAR, ASKAP, MeerKat) and techniques (Rotation 
Measure Synthesis) which has become a vailable since a few years. In 
this context I review the observational techniques and earliest 
preliminary results in my efforts to detect the tip of the iceberg of the 
magnetized cosmic web, in particular through the analysis of Faraday 
Rotation in cluster Abel 2744, which is the first one in which evidence of 
intracluster filaments has been reported by XMM-Newton analysis.



Colin LONSDALE (MIT Haystack Observatory)

[ title ] Solar and Heliospheric Studies using the MWA
[ abstract ] 
The Murchison Widefield Array (MWA) is uniquely well suited to solar 
and heliospheric research, owing to the excellent imaging performance 
at high time resolution.  This permits the detection and characterization 
of complex time and frequency dependent solar emission features in the 
80-300 MHz band with unrivaled sensitivity.  It also offers the prospect of 
measuring heliospheric scintillation and Faraday rotation across broad 
swaths of the daytime sky, via precision subtraction of solar emission.

Several petabytes of MWA imaging data suitable for these purposes 
have been gathered, and the solar, heliospheric and ionospheric (SHI) 
collaboration has developed specialized pipelines in preparation for 
large-scale reduction and analysis of these data. Progress on these 
fronts will be reported, and a number of recent scientific results will be 
described.

The capabilities of the MWA will be complemented and extended by the 
advent of new ground and space based instruments currently being 
commissioned or designed.  An overview of these exciting future 
developments will be provided.



Christene LYNCH (ICRAR-Curtin/ASTRO3D), invited

[ title ] Searching for low-frequency emission from Star-exoplanet 
interactions
[ abstract ] 
In our Solar System, magnetic interactions between the ambient Solar 
wind and planetary obstacles produce intense non-thermal, low-
frequency radio emission. Similar emission is expected from magnetic 
interactions between expolanets and their host stars. Observations of 
low-frequency radio emission from exoplanetary systems is important as 
it is one of the only ways to place constraints on the orbital and 
magnetic geometry of the star-exoplanet system, and the magnetic field 
strengths of the exoplanet and host star. These physical parameters can 
have significant implications for the habitability of the exoplanets.  In this 
talk I will summarise the substantial efforts made to predict and detect 
low-frequency emission produced via interactions between exoplanets 
and their host stars. 



Christene LYNCH (ICRAR-Curtin/ASTRO3D)

[ title ] First results from the Long Baseline Epoch of Reionisation Survey
[ abstract ] 
One of the principal systematic constraints on the Epoch of Reionisation 
(EoR) experiment using the Murchison Widefield Array (MWA) is the 
accuracy and depth of the foreground calibration and signal model. 
Given the large field of view of the MWA, the MWA EoR fields contain 
several bright, extended sources located either at the edges of the MWA 
primary beam or in the primary beam sidelobes. Recent results have 
shown that accurately modelling and removing bright sources at the 
edges of the field and in the sidelobes, removes more contaminating 
signal than just removing sources at the centre of the primary beam. In 
an effort to improve the models of sources in the MWA primary beam 
sidelobes of the EoR0 and EoR1 fields, we are conducting the Long 
Baseline Epoch of Reionisation Survey (LoBES). This survey consists of 
multi-frequency (between 103 --230 MHz) observations of EoR0, EoR1, 
and their eight neighbouring fields using the MWA Phase II extended 
array. These observations will provide high-resolution, uv-components to 
compliment the existing uv-plane sampling of these fields. Additionally, 
observations of the neighbouring fields will provide high-resolution 
observations of sidelobe sources within the centre of the MWA primary 
beam, where the primary beam is well modelled. This talk will present 
the first results of LOBES for the MWA EoR1 field, a field that is of 
particular interest given the locations of both Pic A and Fornax A within 
the field's primary beam and sidelobes. 



Teppei MINODA (Nagoya University, Japan)

[ title ] The limit on the primordial magnetic fields from the EDGES 
observation
[ abstract ] 
The recent observation of the 21-cm global absorption signal by the 
EDGES observation suggests that the intergalactic medium (IGM) gas 
has been cooler than the cosmic microwave background (CMB) around 
z~17. This result can provide a strong constraint on heating sources for 
the IGM gas during this redshift. In this conference, I focus on the 
primordial magnetic fields (PMFs) as a non-standard cosmological 
heating source for the IGM gas. The PMFs are considered to dissipate 
their energy due to the magnetohydrodynamical effects, and heat up the 
IGM gas considerably. I will talk about the constraint on the PMFs by the 
EDGES result.



Raul MONSALVE (McGill University) 

[ title ] An Absorption Feature in the Sky-Averaged Radio Spectrum
[ abstract ] 
I will present the measurement of an absorption feature in the sky-
averaged, or global, radio spectrum centered at 78 MHz by the EDGES 
Low-Band experiment. The measured feature is broadly consistent with 
the absorption of photons from the microwave back ground by neutral 
hydrogen gas in the intergalactic medium (IGM) due to significant star 
formation about 180 million years after the Big Bang. Despite this 
consistency, the amplitude, shape, and frequency of the feature are in 
tension with physical pre dictions for either the temperature of the IGM 
or the microwave background at those redshifts. In my talk I will describe 
the EDGES Low-Band measurement, which spans the frequency range 
50-100 MHz, carried out from the desert of Western Australia, and some 
of the proposed physical implications if the signal is verified to be of 
cosmological origin. I will also describe recent instrumental tests that we 
have conducted, which provide further support to the cosmological/
astrophysical interpretation of the absorption signal. Finally, I will present 
our analyses to constrain standard 21-cm models using EDGES High-
Band data spanning 90-190 MHz, independent of the Low-Band 
detection.



Chuneeta NUNHOKEE (University of California, Berkeley)

[ title ] The Hydrogen Epoch of Reionization Array: Beam Pattern 
characterization from observations
[ abstract ] 
The Hydrogen Epoch of Reionization Array (HERA) is an experiment 
designed to probe the cosmic reionization (z=6~12) using 21 cm 
cosmology.  HERA aims to detect the fluctuations in the 21 cm HI 
emission caused by heating and ionization of the intergalactic medium 
(IGM) by the early stars and black holes. The final instrument will be a 
350-element hexagonal array in the Karoo desert in South Africa 
consisting of 14-m parabolic dishes observing in the 50--250 MHz 
frequency range. The HERA array is closely packed in order to increase 
the sensitivity, and at the same time efforts are made to reduce the 
spectral structure introduced in the observation by the instrument. 
Therefore, in order to characterize the beam chromaticity it is vital to 
map the radiation pattern of HERA elements. My work focuses on 
constructing an empirical antenna radiation pattern using observation 
data from 52 elements. I will provide a walk through of all the stages 
involved in this effort and present my latest results and challenges. 



Liju PHILIP (University of KwaZulu-Natal)

[ title ] Searching for cosmic dawn from the sub-Antarctic : 2018 updates
[ abstract ] 
Observations of the redshifted 21-cm signal of neutral hydrogen can 
potentially help us probe a range of epochs in the universe’s history. 
One such epoch is “cosmic dawn,” when the first luminous objects lit up 
the universe, a few hundred million years after the big bang. The 
radiation from the first stars should imprint a characteristic signature in 
the evolution of the globally averaged 21-cm signal when observed as a 
function of frequency.  Models predict the 21-cm spectrum should  have 
a ~100-200 mK absorption feature at a redshift of approximately 15 
(~100 MHz).  Recent results from EDGES are in conflict with simple 
models, highlighting the need for independent global signal 
measurements.

I will present updates on the global signal 
experiment Probing Radio Intensity at high-Z from Marion (PRIZM).  
PRIZM has two dual-polarization radiometers with center frequencies of 
70 and 100 MHz operating in the 30–200 MHz frequency band. We have 
installed instrument observes at a pristine radio-quiet site on Marion 
Island in the sub-Antarctic. I will provide a brief overview of PRIzM’s 
progress since its installation, and discuss the 2018 upgrade in detail. 
Data retrieval is a challenge with limited access to Marion Island, 
however, I will present preliminary data collected during the 2017-18 
season. I will also discuss the future plans for upcoming voyages.



Hiroki KUMAMOTO (Kumamoto University, Japan)

[ title ] Pulsar searching for low frequency radio
[ abstract ] 
The discovery of pulsars in relativistic binaries, pulsars in binary with 
black holes and pulsars in the Galactic Center (GC) will improve our 
understanding of gravity theories, physics of black holes and stellar 
population and environment in the GC region. However, conventional 
periodic searches for pulsars are only sensitive to strictly periodic 
signals with low duty cycles. Although various methods have been 
developed to search for pulsars in these extreme systems, it is still very 
challenging and computationally expensive.

One of the solutions is to find pulsar candidates in radio continuum 
surveys and then carry out targeted searches (e.g. Frail et al 2017). This 
technique allows a search over the full field of view while avoiding the 
need for expensive pixel-by-pixel high time resolution searches. In 
additions, we can discover new pulsars in low frequency radio rather 
than high frequency due to steep spectral index.

We selected 37 new pulsar candidates from radio continuum survey 
catalog in Gasperin et al 2017 (particular from low frequency part) using 
spectral index and compactness(point-like).We have already completed 
to observe some candidates and report the results of observations and 
analysis.



Akash Kumar PATWA (Raman Research Institute, Bengaluru, India)

[ title ] On detecting 21-cm signal from EoR using drift scan data from 
MWA
[ abstract ] 
The redshifted HI 21-cm signal is the most promising probe to study the 
early phases of the universe like cosmic dawn and epoch of reionization 
(EoR). Its detection will give us crucial insights into the nature of first 
luminous sources, large scale structure formation, and the astrophysics 
of early universe. The expected signal is several orders of magnitude 
weaker than foreground contaminations like diffuse galactic synchrotron, 
extragalactic radio sources, system noise etc. It might take hundreds of 
hours of integration to detect the signal. The stability of the system is an 
important requirement for such an endeavour. 

In this work we analyse MWA phase I and II EoR drift scan data at 154 
MHz. We choose drift mode of observation because it offers stability of 
the system. Using the expected behaviour of the HI signal we develop a 
pipeline to extract the HI power spectrum for drift scan observations in 
delay space. To test the stability of the system for drift scans, we 
compare the extracted power spectra with noise simulations. This allows 
us to characterize the properties of noise for both data sets. We find that 
foregrounds weaken during a drift scan owing to de-correlation. We do 
simulations with point sources to understand this behaviour.



Bart PINDOR (University of Melbourne)

[ title ] Towards a New MWA Limit on the Epoch of X-Ray Heating
[ abstract ] 
Observations in the MWA 75-100 MHz band probe the redshift range 
when the IGM was rapidly heated prior to reionization and are of 
renewed interest in light of the EDGES absorption feature. We present 
the status of an ongoing effort to re-analyse the MWA observations in 
this band with the goal of improving the published MWA limit as well as 
further characterising the leading systematics which will impact upon 
future experiments such as SKA-LOW Cosmic Dawn surveys. 



Luke PRATLEY (University College London) 

[ title ] Wide-field interferometric imaging via distributed sparse image 
reconstruction
[ abstract ] 
Next generation low frequency radio interferometric telescopes have 
extremely wide-fields of view ($\sim 30^\circ$) and non-coplanar 
baselines. To perform wide-field imaging, the $w$-projection algorithm 
models wide-fields of view and the non-coplanar $w$-term. However, 
calculating the exact model for each measurement has not been 
possible due to the amount of computation required at high resolution 
and with the large volume of data from current interferometers. The 
required accuracy and computational cost of these corrections is one of 
the largest unsolved challenges facing next generation radio 
interferometers such as the Square Kilometre Array. We show that the 
same calculation can be performed with a radially symmetric $w$-
projection kernel, where we use one dimensional adaptive quadrature to 
calculate the resulting Hankel transform, decreasing the computation 
required for kernel generation by several orders of magnitude, whilst 
preserving the accuracy. We demonstrate the potential of our radially 
symmetric $w$-projection kernel via sparse image reconstruction, using 
the software package PURIFY. We develop an MPI distributed $w$-
stacking and $w$-projection hybrid algorithm, where we apply exact 
$w$-term corrections for 100 million measurements. 



Chris RISELEY (CSIRO Astronomy & Space Science)

[ title ] The POlarised GLEAM Survey (POGS)
[ abstract ] 
Investigating the origin of cosmic magnetic fields is a key science driver 
behind the Square Kilometre Array (SKA). With the typical sensitivity 
predicted for surveys with the SKA, we expect to use linearly-polarized 
sources to statistically probe magnetic fields in the Universe, via a grid 
of rotation measures (RMs). 

Historically, the majority of large polarimetric surveys have been 
performed in the 21cm band, with poor frequency sampling and limited 
sensitivity, dramatically hindering the accuracy with which RMs can be 
recovered. In the era of the SKA precursors, however, observers have 
access to low-frequency instruments that are both highly sensitive and 
possess large fractional bandwidth, enabling high Faraday-space 
precision. However, the large data rates involved with full polarimetric 
processing make such studies technically challenging, and necessitate 
the kind of high-performance computing resources that are crucial for 
fully exploiting the SKA’s scientific potential.

In this talk I will present the results of the POlarised GLEAM Survey 
(POGS), an all-sky RM synthesis survey that exploits the excellent sky 
coverage and unparalleled fractional bandwidth of the Galactic and 
Extragalactic All-sky MWA (GLEAM) survey. Using data covering a 
frequency range 170-230 MHz, we have detected over 250 linearly-
polarised sources across the southern radio sky, comprising the largest 
catalogue of linearly-polarised sources detected at low frequencies to-
date. Many of the sources detected show clear evidence of complex 
Faraday-space behaviour; in my talk I will also highlight a number of 
examples of such sources and discuss what can be learned about the 
rich underlying physics. 



Nick SEYMOUR (ICRAR/Curtin, Australia)

[ title ] Searching for the First Black Holes with the MWA
[ abstract ] 
The formation and early evolution of super-massive black holes (SMBH) 
remains a key question in astrophysics. Powerful radio galaxies, due to 
their high luminosity, have long been a beacon of SMBHs in the distant 
Universe. I will present a novel search technique for very high redshift 
radio galaxies from the GaLactic and Extra-galactic All-sky MWA 
(GLEAM) survey. We select four candidate sources lying in the GAMA 
survey fields which have no detections in the optical to infrared regime. 
We follow up these sources with deep HAWK-I K-band and 100 GHz 
ALMA imaging and detect the host galaxy in both bands for all four 
sources. I will present their broad band spectral energy distributions and 
arguments for their likely extreme redshift. I will also present their ALMA 
spectra across 84-113 GHz and constraints on their spectroscopic 
redshift. I will summarise the utility of broad-band radio frequency 
surveys for conducting such searches for ultra high redshift radio 
galaxies.



Timothy SHIMWELL (ASTRON, Netherlands), invited

[ title ] An update on the LOFAR surveys
[ abstract ] 
The LOFAR Two-metre Sky Survey (LoTSS) is an ongoing sensitive, 
high-resolution 120-168MHz survey of the entire northern sky for which 
observations are now 30% complete and a further 20% are scheduled 
over the coming year. LoTSS has a source density approximately 10 
times higher than the most sensitive existing very wide-area radio-
continuum surveys and we have already catalogued over 2,000,000 
radio sources making it the largest survey to date. In this talk I describe 
the current status of the survey and outline what can be expected from 
LoTSS in the near future. I also briefly describe other aspects of the 
LOFAR surveys project such as the even lower frequency survey and 
deeper tier observations. 



Peter SIMS (Brown University)

[ title ] Joint estimation of the Epoch of Reionization power spectrum and 
foregrounds in a Bayesian framework
[ abstract ] 
Bright astrophysical foregrounds present a significant impediment to the 
detection of redshifted 21-cm emission from the Epoch of Reionization 
on large spatial scales. In this talk I present a framework for the joint 
modeling of the astrophysical foregrounds and the power spectrum of 
the Epoch of Reionization. I show how informative priors on models of 
the astrophysical foregrounds derived from foreground-only emission at 
post-reionization redshifts can be used to inform models for the spectral 
structure of the foregrounds at high redshifts, where emission from both 
the Epoch of Reionization and its foregrounds is present in the data. 
Finally, I demonstrate how, by using such informative foreground priors, 
joint modeling can be employed to mitigate bias in estimates of the 
power spectrum of the Epoch of Reionization signal and, in particular, to 
enable recovery of more robust power spectral estimates on large 
spatial scales.



Charlotte SOBEY (CSIRO Astronomy and Space Science)

[ title ] Probing the Galactic magnetic field using low-frequency Faraday 
rotation measures towards pulsars
[ abstract ] 
Low-frequency polarisation observations of pulsars, facilitated by next-
generation radio telescopes, provide powerful probes of astrophysical 
plasmas. We determined Faraday rotation measurements (RMs) 
towards 137 pulsars in the northern sky using LOFAR observations at 
110–190 MHz.  We use these new precise RM measurements, in 
combination with literature values, to determine the magnetic scale 
height for the Galactic halo. In addition, we find that pulsars are 
extremely Faraday thin sources. I will also describe complementary 
efforts towards studying magnetic fields at low frequencies using the 
MWA in the southern hemisphere and the new Ultra-Wideband Receiver 
installed on the Parkes telescope.



Marcin SOKOLOWSKI (Curtin University, Australia) 

[ title ] No low-frequency emission from extremely bright Fast Radio 
Bursts
[ abstract ] 
We present the results of a coordinated campaign conducted with the 
Murchison Widefield Array (MWA) to shadow Fast Radio Bursts(FRBs) 
detected by the Australian Square Kilometre Array Pathfinder (ASKAP) 
at 1.4 GHz, which resulted in simultaneous MWA observations of seven 
ASKAP FRBs. We de-dispersed the 24 x 1.28 MHz MWA images across 
the 170-200 MHz band taken at 0.5 second time resolution at the known 
dispersion measures (DMs) and arrival times of the bursts and searched 
both within the ASKAP error regions (typically ~ 10 arcmin x 10 arcmin), 
and beyond (4 deg x 4 deg). We identified no candidates exceeding a 5 
sigma threshold at these DMs in the dynamic spectra. These limits are 
inconsistent with the mean fluence scaling reported for ASKAP events, 
most notably for the three high fluence (above 70 Jy ms at 1.4 GHz) 
FRBs 171020, 180110 and 180324. Possible explanations of these non-
detections will be discussed.



Xiaohui SUN (Yunnan University, China)

[ title ] Galactic diffuse polarized emission at low frequencies
[ abstract ] 
In this talk, I will present preliminary maps of Galactic polarized emission 
at the low frequency range of 200-230 MHz, and discuss possible 
origins for some of the large structures. 



Tsutomu T. TAKEUCHI (Nagoya University, Japan), invited 

[ title ] TBD
[ abstract ] 
TBD



Toshiyuki TANAKA (Nagoya University, Japan)

[ title ] The 21-cm signature around the first stars and its impact on the 
global signal
[ abstract ] 
The 21-cm signal around the first stars provides us with fruitful 
information about properties of the first stars. Since the escape fraction 
of the ionizing photons strongly affects the distribution of neutral 
hydrogen, we trace the time evolution of the escape fraction by 
conducting radiation hydrodynamics (RHD) simulations following 
dynamics of dense gas in a halo. What we find is that the radial profile of 
21-cm differential brightness temperature strongly depends on the stellar 
and halo masses, which are important factors for the time evolution of 
the escape fraction. A less massive star creates a deep 21-cm 
absorption region at just outside the halo and lasts for long time 
because the dense halo gas absorb ionizing photons and confine the 
ionized region well inside the halo. On the other hand, a massive star 
creates a spatially extended 21-cm emission signature because ionizing 
photons escaped from the host halo heat up the ambient intergalactic 
medium. Even though individual stars are unlikely to be detectable with 
the Square Kilometre Array, our simple calculation using the results from 
our RHD simulations shows that the amplitude of the 21-cm global 
signal depends not only on the cosmic star formation rate density, but 
also on the typical stellar mass of the first stars. Finally, we will discuss 
the importance of the initial mass function of the first stars in 
understanding of the 21-cm global signal. 



Randall WAYTH (ICRAR/Curtin University) 

[ title ] The SKA-Low Aperture Array Verification System
[ abstract ] 
The Aperture Array Verification System 1 (AAVS1) is the first full-sized 
operational prototype station of SKA-Low. The station consists of 256 
log periodic dipole antennas in a 35 metre diameter station. The station 
was commissioned in 2018 and has been undertaking verification and 
limited science observations. This presentation will give an overview of 
the design and performance characteristics of the station, and the road 
to SKA-Low. 



Yidong XU (National Astronomical Observatories, Chinese Academy of 
Sciences) 

[ title ] Topological Evolution of Hydrogen Reionization
[ abstract ] 
The process of hydrogen reionization can be described by the growth of 
ionized bubbles in the early stage, the percolation stage, and the 
shrinking of neutral islands during the late stage. While the growth of 
isolated ionized regions is well described by the “bubble model”, we 
would need the “island model” for the late epoch of reionization when 
the topology of the ionization field changes. Using a set of semi-
numerical simulations, we characterize the topological evolution of the 
ionization field with the Minkowski Functionals. It is found that the 
reionization process can be unambiguously divided into five stages, and 
the Minkowski Functionals can be used as diagnostic tools to demarcate 
each evolutional stage in topology. In particular, the Euler characteristic 
implicitly indicates the topological transit ion when one should use the 
“island model” instead of the “bubble model”. Also, I’ll introduce a lunar 
orbit low-frequency array that is being planned in China.



Mengyao XUE (Curtin University, Australia), invited

[ title ] Properties of Pulsars at Low Radio Frequencies
[ abstract ] 
Currently, with the newly constructed and upgrade low-frequency 
telescopes (e.g. the MWA, LOFAR, uGMRT, and LWA) together with 
their associated computing facilities, pulsar science at low-frequencies 
has been reinvigorated and researchers have done numerous excellent 
works in this field. Low-frequency observations of pulsars provide insight 
into the physics of the radio emission mechanism as well as the 
interstellar medium (ISM), especially when paired with higher frequency 
detections. The average profile and single pulse for pulsars are both 
frequency-dependent. However, in the past, the vast majority of the 
known pulsars were better-studied at higher frequencies, between 300 
MHz and above. It is critical to add the missing low-frequency 
information for many known pulsars in order to get a comprehensive 
understanding of pulsar geometry and emission mechanism. Low-
frequency pulsar observations also provide precise measurements of 
properties of the ionised ISM including electron densities and magnetic 
fields as well as a better characterisation of scattering and scintillation 
since low-frequency observation is more sensitive to these propagation 
effects. In this talk, I’ll give an overview of the progress we have made 
on low-frequency pulsar observations and some of the recent highlight 
results with the MWA. 



Shuntaro YOSHIDA (Nagoya University, Japan) 

[ title ] Physical properties of nearby galaxies using GLEAM Survey
[ abstract ] 
Every galaxy emits energy at wide range of wavelength from gamma ray 
to radio and emission at each wavelength tells us different physical 
properties. However, due to the cost of observation, galaxy emission in 
low frequency region (~300 [MHz]) is still not fully understood. In this 
research, we analyzed 323 galaxy samples from Herschel Reference 
Survey Catalog (Boselli et al. 2010) and the flux data from GLEAM 
Survey (Hurley-Walker et al. 2017) which is a part of the MWA projects. 
These data contain low frequencies from 72 [MHz] to 231[MHz]. Thanks 
to a cross matching of these data, we obtained a sample of 19 galaxies 
which have a secure radio counterpart. We will talk about the selection 
method and physical properties of these galaxies, especially the relation 
between the low frequency flux and star formation. 



Naoyuki YONEMARU (Kumamoto University, Japan) 

[ title ] Selection of pulsar candidates from radio continuum surveys with 
artificial neural networks
[ abstract ] 
Pulsar searching is very computationally expensive, however, data 
volume will be enormous with the next generation telescope, SKA in the 
future. Therefore, pulsar candidates should be selected efficiently. Then, 
we apply artificial neural networks (ANNs) to selection of them from 
radio continuum images. An ANN is one of machine learning methods 
which is a mathematical model based on human brain, and has been 
developing and applied to various fields including astronomy recently. In 
this work, we use features given by the TGSS and NVSS which are the 
all sky radio surveys with the GMRT at 150 MHz and VLA at 1.4 GHz as 
the inputs; the position in the sky, fluxes, spectral index and 
compactness, and classify objects to pulsars or “other objects”. In reality, 
there should be much more other objects such as quasars than pulsars, 
and hence it is very important to reduce the false positive rate that an 
other object is mistaken as a pulsar. As a result of our work, we obtained 
the one of 0.19% with a trained ANN. In this presentation, I would like to 
give a description of this method and show performance and precision 
of our ANNs for selecting pulsar candidates in detail. 



Zhongli ZHANG (Shanghai Astronomical Observatory) 

[ title ] A preliminary pulsar blind search with MWA incoherent summed 
data
[ abstract ] 
The pulsar research is one key science of the Square Kilometer Array 
(SKA), the biggest global Astronomical project in the next decade. With 
expectation to discover ten times new pulsars, the blind search 
technique is the most important. In June 2018, Shanghai Astronomical 
Observatory has founded a China SKA regional center, which is 
constructing a big data platform for super computation and archival 
service. We carried out a preliminary study on pulsar blind search, 
utilizing a sample of MWA incoherent summed data at 185 MHz. We 
successfully found the brightest pulsars in these observations, plus a 
few candidate new pulsars. In this talk I would like to discuss our results 
and experience, as well as the prospect of our research work in future.  



Xiang ZHANG (CSIRO Astronomy and Space Science, Australia) 

[ title ] Detection of Meteors and Space Debris with the MWA
[ abstract ] 
Radio reflection from meteors has been known for decades, but intrinsic 
emission from meteors was only revealed recently by the Long 
Wavelength Array scientists in the US. Following up their work, we 
carried out observations of meteors with the Murchison Widefield Array 
(MWA). In this talk, I will describe the incidence and influence of 
meteors, as long as our ability to detect space debris with the MWA.
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Gemma ANDERSON (ICRAR - Curtin University) 

[ title ] Rapid follow-up of Gamma-ray Bursts using the upgraded MWA 
automatic triggering capability
[ abstract ]
The MWA is now equipped with an updated automatically triggering 
system, which allows the MWA to rapidly repoint and being observing a 
transient event within 14 seconds of receiving an alert. Many transients 
are known or predicted to produce prompt, coherent pulses, such as fast 
radio bursts, gravitational wave events, gamma-ray bursts (GRBs) and 
flare stars. As prompt radio emission becomes delayed with decreasing 
frequency due to dispersion, the prompt signals associated with such 
transients may not arrive for seconds up to several minutes at MWA 
frequencies, following the initial alert provided by the detecting facility. 
The automatic triggering system can therefore allow MWA to be on-
target and observing the transient in-time to receive the associated 
prompt signal.
In this talk, I will present early results of MWA triggered observations of 
short GRBs, which are associated with the compact binary coalescence 
of binary neutron stars and therefore the main class of gravitational 
wave events known to have electromagnetic counterparts. Such rapid 
follow-up searches for prompt emission associated with short GRBs with 
the MWA are sensitive enough to rule out different merger modes and 
scenarios, and in-turn, capably of constraining different neutron star 
equation-of-state models.



Suchetha COORAY (Nagoya University, Japan) 

[ title ] Papoulis-Gerchberg Algorithm for Reconstruction of Masked 
Astronomical Images
[ abstract ] 
In this work, we analyze the performance of an iterative algorithm for 
recovering parts of astronomical images where a part of data is missing 
or poor. The algorithm is an extrapolation technique in the transform 
space such as the Fourier space for space limited signal where in this 
case would be bad pixels of images. We have applied this method to 
reconstruct bad calibration images of CO Multiline Imaging of Nearby 
Galaxies (COMING) Project at Nobeyama 45m radio telescope (NRO). A 
complication in the instruments caused the calibration images to be 
masked by up to 20%. In some occasions, up to half of the signal 
observed was masked. The power conserving feature of the algorithm 
allowed the reconstructed images to be used for the calibration of 10 
observed galaxy data in the project. We will discuss the formulation of 
algorithm and the results of our application.



Shinnosuke HISANO (Kumamoto University, Japan) 

[ title ] Possibility of detecting ultra-low frequency gravitational waves 
with the pulsar spin-down rates
[ abstract ] 
Low frequency gravitational waves (GWs) at nHz-uHz can be detected 
with pulsar timing arrays (PTAs). The frequency range is determined by 
observational time span and cadence. This method utilizes the fact that 
GWs affect the arrival time of pulses and the signal can be extracted 
from the timing residuals, which is the deviation of the pulse arrival times 
from the expectation without GWs. A new method was suggested in the 
previous work (N.Yonemaru et al.2017) to detect GWs with a frequency 
much lower than the range of PTAs. Previously, GWs which evolve 
linearly as a function of time are absorbed by the pulsar spin-down 
parameter fitting, so that such GWs are undetectable by conventional 
PTAs. However, according to the new method, the spin-down rate has 
the effect of GWs and different characters depending on the pulsar 
position and the distance to the pulsar from the Earth. We can detect 
ultra-low frequency GWs by comparing statistical characters of the spin-
down rate between two groups divided according to the GW quadrupole 
pattern. For GWs which have a longer wavelength than the distance to 
the pulsar, it is important to consider the distance because the value of 
the spin-down rate increases or decreases according to the distance. 
Using the realistic pulsar population distribution, we understand the 
effects of the distribution and estimate sensitivity of GWs by comparing 
statistical characters of the spin-down rate in two groups according to 
their position in the sky. 



Kazumasa IWAI (Nagoya University, Japan) 

[ title ] Radio telescopes at 327 MHz of ISEE, Nagoya University; 
System and its interplanetary scintillation observations
[ abstract ] 
Institute for Space–Earth Environmental Research (ISEE), Nagoya 
University has operated a suite of low frequency radio telescopes at 327 
MHz since 1980s. There are 3 observatories at Toyokawa, Fuji, and 
Kiso. Each observatory has a cylindrical parabola antenna operated at 
327 MHz. The latest and largest system among them is the Solar 
Wind Imaging Facility (SWIFT: Tokumaru et al. 2011) at the Toyokawa 
Observatory. This system has a fixed cylindrical parabolic reflector of 
dimensions 108 m × 38 m, which has a 
single beam steerable between 60°S and 30°N along the local meridian. 
These radio telescopes are dedicated to observe the interplanetary 
scintillation (IPS) generated by the turbulence in the solar wind. The IPS 
observations enable us to detect the quasi-stationary solar wind as well 
as interplanetary counterparts of solar eruptive phenomena such as 
coronal mass ejections (CMEs). Our continuous IPS observation more 
than 30 years has also revealed the solar cycle variation of the solar 
wind. Recently, pulsars and VLBI observation modes have been 
installed in our system, which will expand our science outputs.



Tomoya KANEUJI (Kumamoto University, Japan) 

[ title ] Verifying halo mass dependence on ionizing photon escape 
fraction with 21cm-Lyman-α emitter cross-correlation
[ abstract ] 
As an effective measurement to investigate the Epoch of 
Reionization(EoR), we have the 21cm-Lyman-α emitter(LAE) cross-
correlation. The 21cm-line is the hyperfine structure of neutral hydrogen 
in the intergalactic medium(IGM). LAE is one of the high- redshift 
galaxies which is candidate of ionizing source. Also, ionizing photon 
escape fraction(fesc) is an important parameters to elucidate the 
evolution of reionization. However, in fact, it is difficult to determine fesc 
in the high-redshift galaxies. In this study, we calculate 21cm-LAE cross-
power spectrum(CPS) using the latest large-scale reionization 
simulation. This simulation takes UV feedback on galaxies and IGM into 
account and LAE distribution assumed from it. In addition, we compare 
CPS with halo mass dependence model and constant model of fesc. As 
a result, CPS with halo mass dependence model is larger than constant 
model at small scales. We clarify that the result is influenced by the 
fluctuation of neutral fraction remaining in ionized bubbles through 
analyzing the component of CPS. Because, fesc of heavy galaxy such 
as LAE is smaller in halo mass dependence on fesc. Thus, we show that 
halo mass dependence on fesc can be verified by observed 21cm-LAE 
CPS at small scale.



Kenji KUBOTA (Kumamoto University, Japan) 

[ title ] Detectability of 21-cm signal during the EoR with 21-cm Lyman-α 
emitter cross-correlation
[ abstract ] 
Detecting 21-cm signal during the Epoch of Reionization(EoR) suffers 
from galactic synchrotron and extragalactic radio foregrounds. Cross-
correlation between the 21-cm signal and Lyman-α emitter(LAE) 
galaxies is a powerful tool to identify the 21-cm signal since the 21-cm 
line emission has correlation with LAEs while LAEs are statistically 
independent of the foregrounds. In a few years ago, the Hyper Suprime-
Cam(HSC) on Subaru telescope surveyed the LAEs during the EoR and 
provided a large sample of LAEs in several fields on the sky. In this 
poster, we report the detectability of the 21-cm signal with the cross-
correlation by combining the 21-cm observations by the MWA or SKA 
with LAE surveys by the HSC.



John MORGAN (Curtin University, Australia)

[ title ] A population 1000 subarcsecond sources revealed with MWA IPS 
observations
[ abstract ] 
Interplanetary Scintillation (IPS) is the short-timescale (~1s) fluctuation 
in the brightness of radio sources, induced by prop agation effects in the 
turbulent interplanetary medium.  As well as revealing precisely which 
astrophysical sources contain sub arcsecond structure, IPS is also a 
vital tool for near-realtime monitoring of space weather.

We have developed a novel technique for making IPS observations 
which is optimised for modern low-frequency interferometers such as the 
MWA. We have analysed the population revealed by this technique in 
some detail and we have shown that IPS sources are a distinct 
population of radio galaxies which lie at moderately high redshift, and 
are most likely the very earliest stage in the evolution of massive 
galaxies.

In this talk I will summarise these results, and also give the latest 
updates from our most recent work where we have increased our sky 
coverage by an order of magnitude. This increases our number of 
sources to over 1000 and gives us a sufficient population to probe the 
properties of sub-groups. This has revealed that IPS is able to resolve 
the linear size of peaked sources.



Bong Won SOHN (KASI, Korea) 

[ title ]  Low Frequency Observations of a Radio Loud Dward Galaxy
[ abstract ]
We investigate the radio properties of the dwarf galaxy SDSS 
J133245.62+263449.3 which shows optical signatures of black hole 
activity. Dwarf galaxies are known to host intermediate mass black holes 
(IMBHs) with masses M_{BH}˜ 10^{4-6} M_{⊙}, some of them being 
radio loud. Recently, Reines et al. (2013) found dwarf galaxy candidates 
which show signatures of being black hole hosts based on optical 
spectral lines. SDSS J133245.62+263449.3 is one of them; it shows a 
flux density of ˜ 20 mJy at 1.4 GHz, which corresponds to L_{1.4GHz} ˜ 
10^{23} W Hz^{-1}. This is much brighter than other black hole host 
dwarf galaxies. However, star formation activity can contribute to radio 
continuum emission as well. To understand the nature of the radio 
emission from SDSS J133245.62+263449.3, we imaged this radio loud 
dwarf galaxy at low frequencies (325 MHz and 610 MHz) using the 
Giant Metrewave Radio Telescope (GMRT). We present here the high 
resolution images from our GMRT observations. While we detect no 
obvious extended emission from radio jets from the central AGN, we do 
find the emission to be moderately extended and unlikely to be 
dominated by disk star formation. VLBI observations using the Korean 
VLBI Network (KVN) are now being planned to understand the emission 
morphology and radiation mechanism.



Kazuhiro TAKEFUJI (National Institute of Information and 
Communications Technology)

[ title ] Japanese low frequency observatories
[ abstract ] 
We introduce the recent results using two low frequency radio 
observatory in Japan.
Firstly, Toyokawa radio telescope, which has a 3344 m^2 cylindrical 
aperture operated by Nagoya university,  is mainly used for the  
interplanetary scintillation of the solar wind. Secondarily, Iitate Planetary 
Radio Telescope (IPRT), which  has two separate rectangular surfaces 
(totally 1024 m^2) made by a wire mesh operated by Tohoku university, 
is used for a monitoring of Jupiter's synchrotron radiation (JSR). 
Recently, we installed a high speed digital sampler (ADS3000+) to 
Toyokawa telescope in 2017. The first Giant Radio Pulse from Crab 
pulsar was detected and daily monitoring of the Crab pulsar revealed a 
glitch. Moreover, we carried out the first 327MHz VLBI observation on 
the 400 km baseline between Toyokawa and phased Iitate and 
successfully obtained fringe of the quasar 3C48.



Aleksandra WOLOWSKA (Torun Centre for Astronomy, Poland) 

[ title ] Low frequency emission around compact AGNs
[ abstract ] 
The evolution of extragalactic sources has been an important issue in 
the study of active galactic nuclei (AGNs) for many years and is still a 
subject of deliberation.

Standard evolutionary model created based on numerous observations 
assumes that GPS (Gigahertz Peak Spectrum) and  CSS (Compact 
Steep Spectrum) sources are precursors to a large-scale radio-galaxies 
of FRI/FRII type.

During their evolution the radio jets of compact sources try to leave their 
host galaxy and develop into a  large-scale structures. However, 
statistical studies have revealed that there is a significant excess of 
small,  low-luminosity sources in comparison to powerful, fully 
developed, luminous radio-galaxies. This indicates that not all GPS and 
CSS are able to evolve into large-scale structures, and some of them 
show intermittent, recurrent  activity on a scale of several thousands 
years. Evidence of such an event may be extensive, scattered emission  
around the source, which is a remnant of the previous phase of activity, 
where jet propagation has been withheld and smeared on a small 
scales.

We have now entered an era of unsurpassed access to the sky at 
extremely low frequencies. The capabilities of instruments such as 
LOFAR and GMRT allow us to capture this relic emission  and thus 
provide the unique opportunity to study the life cycle of radio sources 
also on small scales. 


