Prof.  Smiley-Scythe: Australia Telescope National Facility

You made your name by detailed statistical studies of the Masers in the Large Magellanic Clouds to measure the distance to this galaxy to 1%. As such, you had to worry a lot about samples. On the TAC, you frequently see sloppy proposals with little attention taken on defining sample size. Watch out for these proposals – tell everyone else about their deficiencies – be positive on ones that do a good job.

You believe the basic question every proposal should address is: How big a sample do I need? Typical errors to watch out for include:

· Poorly justified sample size: Proposals often ask for time to do lots of targets, without showing why they chose this sample size, and what they can learn from such a sample.  They should have through the sample size through, and justified the chosen sample size as the basis for solving the question at hand. It is not enough to say 100 objects – what will be learned from going from 1 to 5 to 20 to 100 to 1000 to 100000 objects.  
· Unique Object Syndrome: You hate the word unique in proposals. It usually means that proposals are for a single target, with little or no context to the rest of astronomy.  How much can you learn from one object? You need to have a sample to understand what is going on with the population.
· Piling On: Sometimes Proposals you do not like get through despite being ill-defined sample sizes. You hate even worse when they come back and ask to “expand” their data set, with a still ill-defined sample.
The Panel

Prof.  Smiley-Scythe: ATNF-SKA: Oldest and wisest member of the TAC. Made his name by detailed statistical studies of Masers in the Large Magellanic Clouds.

Dr.  Drinkwine: University of Queensland: Dynamicist using HI on high redshift galaxies to study Darkmatter.

Prof.  Graham: Australian Research Council: The ARC was unhappy with the TAC process and put this astronomically wise member on to ensure their interests were represented.
Dr  Sofa: University of New South Wales: Hot young scientist who studies star formation processes at high redshift. 

Dr.  Melatonin, University of Melbourne: One of Australia’s best theorists, he seems to understand just about every aspect of physics.

Prof Smith: Australian National University: TAC chair, mild mannered, always trying to please everyone. He has seen it all.

Dr.  Drinkwine: University of Queensland

You have made your mark in astronomy through the detailed kinematical study of high redshift galaxies using HI, indicating that Cold Dark Matter must interact with the neutrino background. 

You hate blobologists! You meet them everywhere – astronomers who spend their lives taking images of blobby things (nebulae, galaxies, SN remnants, star forming regions, radio galaxies,…). Not that these are uninteresting targets, it is just that it is difficult to learn much about the astrophysics of an object from a picture.

A typical proposal from a blobologist goes something like this. Such and such a type of blobby thing is highly interesting. We wish to image some of these blobby things at such and such a frequency with such and such resolution.  These particular objects have never been done before, and these images will be used to constrain models of the blob physics.

That word “Constrain” Arggh! Constrain what, unless they present a model to constrained, it infuriates you. As far as you are concerned what this means is the proposal couldn’t think of what to do, so decided to take a few pictures and hope someone else knows what to do with them.  

These proposal tend to be very specific about the details of the observations, the properties of the targets, but get vague when it comes to describing how the resultant images will be used to learn anything about the physics of these objects. 

Watch out for proposals like this, criticize them, and try to convince the panel that these shouldn’t get time. Be very supportive of proposals which try to do an experiment that aims to learn about physics.
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The Government is fed up with Astronomy. Once the crown jewel in the Australian science crown, the Govt. invested hugely in the SKA, only to see overseas competitors use the facility to get more and better publications.  To justify its continued existence, the ATNF-SKA needs to produce lots of papers – and hopefully good ones that get lots of citations. You have to show how many influential publications come out of observations made with this telescope. Currently, only about 30% of proposals are leading to papers, and this needs to be raised, or funding to this facility will be cut. It is your opinion that the culprit to the low publication rate, is poor strategic thinking by the TAC, and supporting too many fishing trip type projects. You want to see proposals which will provide publications – maybe lots of them – in areas where they will get lots of citations.  You also know that the Government is very keen to train students, and are concerned that the facility is used to accomplish this goal.

Proposals you like tend to

· Link in with other overseas facilities.

· Done by people with strong track records of publishing

· Be sure things. No way this proposal will not work.

· be in areas of astronomy which are really popular these days: Earth type planets, Star formation at z=20, and Gravity Wave observations of Blackhole mergers.

· Support Student PhD theses.

Proposals you do not like tend to

· be proposals that go where no one has gone before. E.g. No one has done this type of  observation before. We want to explore this part of parameter space and see what we see. 

· Proposals that are detailed understanding of a small area of physics, with no bigger picture into the really interesting things in Astronomy these days. 

Be vigilant. Support those proposals you like, criticize those you do not.
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You study star formation process at high redshift. You are one of Australia’s hot Young scientists, and have made a real name of yourself by measuring the deuterium abundance in Pop-III stars that have just formed, and showing that it disagrees with Big Bang nucleosynthesis in the 3rd decimal place. This was hard work, with long exposure times, and demanding signal to noise ratios. You figured out exactly what you needed, and were able to observe 5 times more objects than your US competitor, thereby beating them to the punch of this exciting result.


Getting a high signal-to-noise ratio (SNR) observation is expensive. The exposure time needed to get SNR=100 is 400 times longer than for a SNR=5. All proposers need to think carefully about what SNR they need to do their science. If they want high SNR, they will need either lots of observing time, or a small sample size.


How much SNR do you need. To detect something and SNR=5 is ok, but higher SNR  is required accurate photometry is required, or weak lines need to be observed. Have the proposers thought about this. Time after time proposals are vague on this critical point. You are fed up with them. Tell the committee that proposals which have not thought about this adequately should be resubmitted when they have figure out what they are doing.


As an aside, you, because of your background, you really like high risk proposals. When you see a high risk proposal, be supportive about it. 
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Dr.  Melatonin, University of Melbourne

There are lots of smart astronomers out there, your are one of them, as one of Australia’s best theorist all-rounders. A new volume of ApJ comes out every day. It is hard to do anything really new. All work builds on what is already known, and should acknowledge this fact. But much work flails with no real physical understanding of what is going on.

For example: For the past decade, Astronomers have been debating whether short-soft Gamma Ray bursters are preferentially found in ringed shaped superclusters. Survey after survey have found different results, basically because the formal definition of the supercluster is disagreed. Besides, you think this is non-sense because there is no underlying physical mechanism proposed, and you, being the panels theorist, want some sort of theoretical understanding of what is going before proceeding with an expensive observational plan.

Another thing: You see so many proposals that are just the same old thing, and not doing anything new. They are repeating a well known observation on a new sample or with a new object. For Example, they might be measuring the stellar population of some new galaxies. Why is this interesting? Stellar populations are already known for thousands of galaxies, what does adding a few more help.

For Each proposal, ask if it is truly new, what will it add to our understanding of the Universe. Will it lead to a conclusive result, or just another inconclusive result in the large collection of literature. Do we have, if even a vague physical understanding of what is going on, if not criticize this proposal. Support proposals which are innovative, but also have a physical understanding beneath them. Criticise those which do not adhear to your principals.
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Prof. Smith: Australian National University

You have the honour of chairing the ATCA-SKA panel. Your job is to get this bunch of fractious astronomers to agree to a ranking during the next 30 minutes.  You cannot allow them to discuss each proposal for too long, or you will miss your flight at 6:00 pm. Your job is to let everyone concisely have their say, and once peoples minds are made up, take their scores. You will be required to rank the proposals in order of merit.

Each member of the TAC should rank their proposal on a score of 1-5, with 1 low 5 high.

You like clear, well thought our proposals – proposals that state concisely, and lucidly what they want to do, and how they are going to do it. 

The Director of ATNF-SKA is a personal friend of yours, and he is under extreme pressure to get more out of the telescope facility, or face a staff cut of 30%.   You want strategic proposals, ones that are going to deliver lots of citations/ and or lots of publications. You see this coming from a portfolio of mainly solid proposals in areas of current astronomical interest by people with good current track records, but also some high risk science which might deliver an exciting new result. You also have to look at the big picture. The public want to understand what their 14 Billion dollar investment (it wasn’t as cheap as originally forecast, and inflation was terrible during the period of 2008-2013) is doing. Measuring the turbulence spectrum at the shock boundary of FR-II radio sources has been a favourite amongst proposers, but the politicians and the public do not understand why this is interesting.
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Proposal ATNF-SKA-37

Request: All 50 beams of SKA for 1 week.

Background: 

Variability has long been of importance in astronomy. Many of classes of objects vary on timescales of years, days, minutes, and even seconds. Our team has used the SKA to revolutionize our understanding of rapid Radio variability, allowing us to target sources with a continuously monitoring beam using our RAPID Correlator. While the major finding of this work was to uncover the radio emission from Gravity Wave Chirpers allowing the firm identification of these objects as merging stellar-mass blackholes in distant galaxies, we were also able, through our  monitoring of (-(  stars, able to measure  the power spectrum of the radio fluctuations of the chromospheres of these object’s accretion disks, as well as get indications of clumpiness in the stellar winds of massive stars from the variability in early time Supernova radio observations observations. 

Blind radio surveys have been undertaken with time scales of approximately 1 month, to look for variability – the usual culprits showed up, AGN, (-( stars, GRBs, SNe, and Tinney-type T dwarfs. But are there objects which vary on even short time scales. 

Proposed Observations:

Through our large ARC grant, and in collaboration with Prof Bignote at CalTech, we have developed the HYPER  Correlator which will enable us to look for variabily over 50 SKA beams at time scales as short as 10 microseconds at 1.5 Ghz. The 147 Petabytes per second that this represents is state of the art, and allows us to reach sensitivities of 120Jy in 10 microseconds, increasing to 10mJy over a 10 minute baseline, and 10(Jy over 1 week. We have follow up observations already allocated on the Giaconni 50m X-Ray satellite, to follow sources as we discover them.

Nothing is known about the variability on these timescales, with few theoretical predictions available. These observations will allow us to explore a whole new regime of radio variability – Who knows what we will uncover – but one thing is for sure…whatever we find, will be interesting. 

We request 1 SKA-week (all 50 bands for a total of 50 sq-degrees of sky monitoring) to undertake this study. We expect to request follow up observations of any interesting objects we find in future allocations. We understand this represents 50% of Australia’s share of the SKA for the term, but we believe these observations will be worth it.

These observations will form the basis of the thesis of Sonia Drakeford, who will be graduating in 18 months time.

Proposal ATNF-SKA-41

Request: 1 SKA beam for 1 week

Deep imaging of SNR in the Fornax Galaxies at 22Ghz

Supernovae are a crucial ingredient into studies of the energetics and chemical enrichment of the Universe, as well as being some of the largest bangs in the Universe since the big one.  Their remnants are a vital phase of the interstellar medium, and provide otherwise unobtainable data on the structure of the interstellar medium, and on the geometry of winds around Massive stars. Previous studies of SNRs in the local group, M81 group, and Leo groups have shown a large diversity in morphologies in sizes. More recently, SNRs have been mapped in the Virgo cluster, and appear to have a different angular size radio-surface brightness relationship, (ASRSBR)  to those in the nearby groups, presumably because the Intercluster gas is impacting the ISM in the host galaxies. To confirm this finding, we propose to map the SNRs in the Fornax Cluster. No observations exist of the entire Fornax Cluster at this frequency, (and the 1.4Ghz of  Abbott and Costello ( 2017) do not provide the spatial detail this study needs, but will provide a measure of the spectral index of the radio emission).

Given the trade-off between sensitivity (to reach faint SNRs) and resolution (to distinguish them from HII regions, etc), we believe the existing 1.4 Ghz obs are best coupled to new 22Ghz observations. Using the SNR calculator, we can, with our 1 week integration, reach a sensitivity of 3 micro Jy at 22 Ghz. Extrapolating from the Virgo luminosity function, and allowing for the larger early type galaxy population in Fornax, we expect to detect roughly 12500 SNRs.  For each SNR, our imaging will allow us to measure the size, morphology, and surface brightness, and when combined with previous observation, measure the spectral index of the object.. Monte Carlo simulations indicate that this sample will allow us to differentiate between the difference between Virgo and local groups ASRSBR at roughly 10(. These observation will therefore strongly constrain any difference between the local group and Cluster SNRs. In addition, the morphology information for each object will provide the best constrains on SNR formation, evolution,  and physical properties to date.

Proposal ATNF-SKA-72 

Request: 1 beam of SKA for 1 week.

Study of the Polarization of the Unique Gamma-Ray Pulsar GAM1845-3325

Background: 


TeV Gamma Ray Pulsars (TGPs) are among the most interesting and enigmatic objects known. Since their discovery as a 3-sigma excess in the Cangarro-5 experiment (Dusty et al 2015), these objects have been the target of literally dozens of models, ranging from quark-neutron star binaries (Atkinson 2017), to kinked Mor-strings (Dyostevsky 2018). None statisfactorly addresses all of the observational data – their rapid variabity, transitory nature, spectral index shift on the time scales of minutes, and highly polarized radio emission of some objects.

 These objects are chacterised by a variety of states: High-Excited state (HE) when they produce their TeV Gamma Rays, Low-Excited state (LE) when they are still detectable at radio frequencies, Low-Quiescient state (LQ) when they are barely detectable at radio frequencies, and Medium-Quiescient state (MQ), when they have X-ray emission, but very low radio emission, and Quiescient (Q), when they are essentially invisible at all frequencies. In general, these objects tend to variable in the HE and LE states, but less variable in their LQ and MQ states, the HE state typically comes after a longer period in the Q state, but sometime, can preceeded by a short period in the LE state. Surprisingly, the MQ and LQ states are rarely connected, but rather these states come after the HE state.

Roughly 25% of TGPs have polarized radio emission, with this polarization seemingly coupled to the spectral index of the object (Frankfurter 2019) – although this is not completely secure.  The Variability and faint nature of these sources has made previous observations of polarization difficult.  Our last trip to the telescope, the GAM1845-3325 was in a MQ state, and we had to give up our data to another group.

Proposed Observations:

GAM1845-3325 is the brightest TGP in the sky, it routinely spends 10% of its time in the MQ, and Q states, where it is not visible by the SKA. We propose to observe it (when hopefully it is not in either of these states) with the SKA, and monitor the polarization of this object for a week using the SKA. 

We have applied for observations using the Cangaroo-5, Giaconni X-Ray satellite, for simultaneous observations. 

This combination of multi-wavelength followup, coupled with our precise monitoring of the polarization will provide the best observational constraints of models yet of these most enigmatic sources. 

Proposal ATNF-SKA-17

Request: 50 beams of SKA for 16 days. Long term status for next 5 years.

A survey for Hydro-Fluoro Carbons In atmospheres of planets.

Background: 

It has been argued that Hydro-Fluorocarbons (HFCs) are a natural by product of any civilization with a technology greater than Duncan Class 2 (Duncan 2014), and these are not produced by any known natural process. In addition, the HFCs have a very sharp, distinct emission feature at 22.04GHz which is conveniently located in a clean part of the atmospheric spectrum. These features make a targeted HFC survey around nearby stars a most promising way to find the first evidence of an non-Earth civilization.

Proposed Observation:

These observations will be part of an international effort which includes all SKA partners to find evidence of non-earth civilizations  -  the Square Kilometer Array Non-Earth Civilisations Survey (SKANECS). The plan is to target the nearest 1000 stars within 100 parsecs, looking for the tell-tale signs of HFCs. Any discovery would obviously be a huge boon for astronomy.

Assuming a concentration of HFCs 10% of the Earth’s current amount, we find that it is possible to detect HFCs at 5( with an integration time of  
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 (see Howard, 2018 for a more comprehensive observation plan). Observing with 50 beams those stars at the same distance, using the above formula, we find a total requirement of 450 SKA days to cover the nearest stars, the most distant of which in the sample will be at 104 pc.

We intend to split this between the US, European, Japanese, and Australian TAC, with this proposal asking for 16 SKA days from the Australian TAC. This proposal will take, with these allotments, 5 years to complete.

Proposal ATNF-SKA-63

Request: 420 hrs, on one beam

 Li in PopIII stars

The precision measurements of Deuterium abundance using SKA measurements of water molecules is widely recognized as one of the great astronomical achievements of the decade (Sofa 2016). We propose to continue this work, using the molecule LiH in PopIII star formation regions to accurately measure the primordial elemental abundance of this important element.

The over-abundance of Deuterium work indicates there is new physics involved at the time of the element synthesis. The working hypothesis is that a Mor-scalar field, a candidate for the current dynamics (acceleration) of the Universe, is coupled to matter at early times. This coupling is expected for this type of scalar field, and models (Carroll, Guth, and Sofa et al 2017), where the coupling constant is varied, can match the Deuterium abundance. But they also predict that Li should be over-abundant by a factor of 6%, so a much more powerful discriminant of the best theory. The only other viable theory, the variable fine structure constant (Waugh and Warne 2017) predict Lithium to be under-abundant, therefore this is an especially crucial test:

Using a preliminary data we have observed a set of primoridial clouds at a redshift z=11.537 where the LiH line ends up in the 20cm band of the SKA. In figure 1, we show models of this band, and our observation. While this observation gives the Li abundance to +/-15%, we use this observation to estimate  the uncertainty in the elemental abundance predicted as a function of integration time (right hand panel). Since, initially, we would like to achieve a 3-sigma result, we need to be able to discern Li abundance with a  +/-2% accuracy. From the figure, this corresponds to 140 hr integration. Unfortunately, there is the potential for a small amount Li distruction even at this redshift. We would therefore, as a start, like to observe 3 cloud complexes, at different redshifts. We therefore propose to observe a set of known complexes at 3 redshifts, z=10.54, z=11.537, and z=12.625. In total, this amounts to a total of 420 SKA hrs on one beam. 

Proposal ATNF-SKA-22

Request: 

Host Galaxies of GW Chirpers, Merging or Isolated?

Background:

Hundreds of Gravity Wave Chirpers (GWCs) have been detected since the first detection by the LISA space probe in 2015. Observations using the SKA have confirmed that these are the spiral-in and merger of stellar-mass blackhole/neutron star binaries (Bailes et al 2015). In the flurry of work afterwards, Cornelius (2018) claimed that these objects are preferentially found in merging or interacting galaxies. If true, this would imply a connection between the merger process, and the formation of binary compact objects in close orbits. The Cornelius result was based on only 11 objects, 3 of which are not clearly merger events, and with no comparison sample, as pointed out by Wells et al. (2019), who increased the sample to 25 objects, with a 10 object comparison sample. We were granted time last year to observe an additional 32 merger/interacting objects, and reduction of these objects are under way. We here propose to observe an additional 30objects, to increase the sample to a statistical meaningful size of 100 objects.  Our observations naturally give us a large comparison set. In addition, we can use our observations to study the morphology of the host galaxies in the continuum, and compare the spectral index of the radio emitting region to the shape of the radio emission. Past studies indicate there is a correlation in which galaxies with extended continuum radio emission have steeper spectral indices.

Proposed Observations:

GWCs can be detected in the radio for about 100 years before the final GW chirps, as Circumstellar material falls onto the Blackhole. These objects show up as a uniquely inverted source in the host galaxies. We choose the cluster Abell3264, which at  z=0.05, allows GWCs to be detectable at 5sigma in 100hrs integration time, over a SKA beam. Optical observations reveal, some 30 disrupted spiral objects in the outskirts of this cluster, as well as a comparison set of some 60 spirals. This data set will allow us to finally untangle the enigmatic correlation of GWCs with Galaxy morphology. This data set will also allow us to continue our work on comparing radio continuum emission of galaxies with the spectral index of this emission. Our observations are able to resolve the continuum emission of galaxies on kpc scales, and have sufficient accuracy to constrain the spectral index to +/- 0.1 over these same scales.

These observations will form the basis of the thesis of John Carey.
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