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Science Activity Updates
• High Frequency Science Case (Jeff)
• Science Data Challenges (Anna, Philippa, RB)
• MeerKAT and ASKAP News
• Round table SWG updates (All)
• SKA related meetings 
• AOB 
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Update to the high frequency science case

• The high frequency science case update is proceeding, with 
about 60 SWG members contributing:

http://beyondb5.pbworks.com/w/page/133133820/SKA1%20Beyond%20Band%205

• Aim is to support the design work of the advanced single pixel feeds 
and receivers (ASPFR) group, who are designing receivers for MID 
above 15 GHz 

• This work does not detract from SKA1 design work or construction 
funding. Data from dish prototypes to be available next year

• Aim is to have advanced drafts of chapters by the end of September

http://beyondb5.pbworks.com/w/page/133133820/SKA1%20Beyond%20Band%205
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Data Challenges, Moving forward…..
• Suggestions for SDC2 –

• Transients 
• One sub-band image: Low (200 MHz) and Mid (1.4 GHz), cadence of 

once(?) per day for entire calendar year(?)
• Various populations with time constants of days to months   

• HI Emission/Absorption 
• Red-shift / Sky coverage: z = 0(?) – 6(?) / N(?) deg2

• Resolved plus unresolved targets
• Polarisation

• Introduce plausible Q,U signatures into continuum sky model and 
generate (I,Q,U) cubes N(?) deg2 with suitable frequency sampling 
(Freq_Max, Freq_Min, Delta_Freq)?

• Foregrounds
• Explore foreground removal effectiveness for EoR and Intensity 

Mapping applications
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SDC2 Update, possible specs.
• Use variants of some “generic” surveys for illustration 

• Eg. Mid-C, Low-A
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of	survey	area,	frequency	coverage	and	anticipated	depth	would	accelerate	the	formation	of	nascent	
KSP	teams,	and	allow	them	to	begin	pursuit	of	resourcing	as	well	as	the	acquisition	of	ancillary	data	
that	would	greatly	enhance	 the	ultimate	scientific	 return.	The	SKA	Science	Team	saw	merit	 in	 this	
suggestion	 and	 agreed	 to	 coordinate	 the	 exploration	 of	 this	 concept.	 If	 sufficient	 community	
consensus	could	be	reached	on	the	scope	and	content	of	such	a	generic	survey	component	to	the	
KSP	package,	then	this	could	be	put	forward	to	the	SKA	Board	for	their	consideration.	
This	document	presents	the	first	iteration	of	an	attempt	to	distil	such	a	generic	survey	package	from	
the	wide	variety	of	inputs	received	from	the	SKA	Science	Working	Groups.	The	boundary	conditions	
adopted	for	this	exercise	were	the	following:	

• The	 generic	 survey	 package	 should	 amount	 to	 no	 more	 than	 about	 half	 of	 the	 total	
anticipated	 KSP	 allocation.	 This	 implies	 an	 upper	 limit	 of	 about	 17,000	 hours	 on	 each	 of	
SKA1-Mid	and	SKA1-Low.	

• Generic	surveys	should	address	a	minimum	of	two,	but	preferably	many	more	key	scientific	
objectives.	

Table	1.	Basic	parameters	of	five	suggested	generic	surveys.	

Survey	 Freq										
(MHz)	

Area	
(deg2)	

Time		
(hours)	

Mid-A	 950	–	1760	 31000	 8000	
Mid-B	 950	–	1760	 500	 4000	
Mid-C	 950	–	1760	 20	 2000	
Mid-D	 4600	–	13800	 480/Gal	 2000	
Low-A	 50	–	350	 31000	 10000	

	
The	 suggested	 list	 of	 generic	 surveys	 is	 shown	 in	 Table	 1.	 As	 can	 be	 seen,	 four	 of	 the	 suggested	
surveys	utilise	SKA1-Mid	and	one	utilises	SKA1-Low.		
All	 performance	parameters	 for	 these	generic	 surveys	 are	 summarised	numerically	 in	 Table	2.	 For	
the	 continuum	 sensitivity,	 a	 representative	 RMS	 depth	 is	 shown,	 S(θS)	 that	 utilizes	 the	 entire	
available	 bandwidth	 and	 applies	 to	 a	 reference	 angular	 resolution	 θS.	 The	 representative	 depth	 is	
chosen	at	an	angular	 resolution	 that	 is	not	 limited	by	 source	confusion.	The	maximum	continuum	
depth,	SMax,	is	also	shown	even	though	in	some	cases	this	value	may	occur	at	an	angular	resolution	at	
which	source	confusion	dominates.	The	best	available	angular	resolution,	θMin,	is	also	tabulated.	This	
is	defined	as	the	resolution	at	which	sensitivity	has	declined	by	a	factor	of	four	from	the	peak	value.	
The	anticipated	number	of	extragalactic	continuum	sources	exceeding	5σ	at	angular	resolution	θS	is	
given	by	log(NC).	The	method	of	source	number	estimation	is	outlined	in	Appendix	A.	
The	performance	parameters	shown	in	Table	2	to	characterise	spectral	surveys	are	θ10K	and	θ1K,	the	
angular	resolution	at	which	a	brightness	sensitivity	of	10	K	or	1K	is	achieved	at	a	spectral	resolution	
of	1	km/s.	
Performance	parameters	that	characterise	red-shifted	HI	galaxy	detection	surveys	are,	the	logarithm	
of	 the	 number	 of	 >	 5σ	 peak	 detections,	 log(NG),	 the	median	 red-shift	 of	 the	 detections	 <z>,	 The	
logarithm	of	survey	volume	in	co-moving	Mpc3	at	the	median	red-shift,	 log[VC(<z>)],	 the	maximum	
detected	 red-shift,	 zMax,	 and	 the	 logarithm	 of	 the	 number	 of	 well-resolved	 detections	 log(NR),	
corresponding	 to	 an	 HI	 diameter	 DHI	 >	 5	 ×	 θDet,	 for	 a	 detection	 resolution	 θDet.	 The	 detailed	
assumptions	underlying	these	predictions	are	provided	in	Appendix	A.	They	include	an	assumed	HI	
mass	function	that	has	a	mild	evolution	with	redshift	together	with	a	dependence	of	both	the	line-
width	 as	well	 as	 the	 disk	 diameter	with	 the	HI	mass.	 A	 characteristic	 HI	 surface	 density	 profile	 is	
assumed,	 which	 allows	 a	 prediction	 of	 the	 peak	 signal-to-noise	 to	 be	 made	 for	 observations	
undertaken	at	any	angular	resolution.	
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SDC2 Update, possible specs.
• SKA1-Low

• 150 – 350 MHz
• ! = 10 arcsec, "#/# ∼ 3 10-5

• 100 deg2, 2000h

• HI absorption signatures: associated plus intervening
• SKA1-Mid

• 950 – 1420 MHz
• ! = 5 arcsec, "#/# ∼ 10-4

• 20 deg2, 2000h

• HI absorption signatures: associated plus intervening
• HI emission signatures: resolved plus unresolved

• Errors
• Residual RFI
• Imperfect continuum subtraction
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SDC2 Update, possible specs.
• Extend T-RECS model with new neutral gas “module”

• Each continuum source has DM halo “home” with suitable 

stellar population and morphology

• DM halos populated with HI consistent with stellar pop 

and assumed HIMF(z)

• HI absorption signatures: associated plus intervening

• Use atlas of observed high s/n spectra plus assumed 

distribution function (with z dependence) rescaled as 

needed

• HI emission signatures: resolved plus unresolved

• Use ALFALFA atlas of (high s/n) spectra rescaled as needed

• Use HALOGAS, THINGS cubes 

• Random PA and Inclination (velocity re-scaling plus spatial (de-) 

compression)

• Modulate Emission(Velocity) using ALFALFA spectra to diversify
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SDC2 Update, possible specs.

• HI emission signatures: resolved plus unresolved

• Use ALFALFA atlas of (high s/n) spectra and optical counterparts

• Connected to optical morphology and inclination with WND-CHARM 

and 2MASS (Kuminski & Shamir 2016, Skrutskie et al 2006)

• Connected to M* and SFR via galSpec within SDSS DR14 (Kauffmann 

et al. 2003, Brinchmann et al. 2004) 
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MeerKAT News

• Beautiful imagery of Galactic circum-nuclear bubbles/chimney 

MeerKAT bubbles image 2 low-res.png https://drive.google.com/drive/u/1/folders/1kCSUDuuSGc...
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ASKAP News (Aug/Sept)

• WALLABY 
commissioning data 
reduced with 
ASKAPSoft

Baselines 22m - 6400m All 36 antennas
Resolution 15 arcsec
Frequencies 700-1800 MHz 288 MHz bandwidth
Integration 15 minutes
Polarization I, Q, U, V
Image noise ~250 μJy
Sky coverage -90° < δ < +40° 903 tiles

The main properties of the RACS survey:

• Rapid ASKAP Continuum 
Survey kicks off 
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Upcoming SKA-related Meetings
• VLBI Workshop, 14 – 18 October, SKA HQ 

https://indico.skatelescope.org/event/539/
• SKA Eng. and Ops. Meeting,  25 – 28 Nov Shanghai 

https://indico.skatelescope.org/event/551/

https://indico.skatelescope.org/event/539/
https://indico.skatelescope.org/event/551/



