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Topics
• LOFAR	Multifrequency	Snapshot	Sky	Survey	(MSSS)	

• Progress	toward	45"	HBA	data	release	

• Polarimetry	--	the	MAPS	project	

• Galactic	and	Extragalactic	All-sky	MWA	(GLEAM)	Survey	

• New	developments	

• (POGS:	go	have	a	chat	with	Chris	Riseley!)	

• LOFAR	Two-metre	Sky	Survey	(LoTSS)	

• What	to	expect	in	2018	--	the	HETDEX	region	

• Polarimetry	with	LoTSS
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LOFAR	MSSS
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MSSS:	LOFAR's	first	imaging	survey
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MSSS-LBA MSSS-HBA

Frequency:	30-75	MHz	(8	x	2	MHz)	
ResoluKon:	≤100	arcsec	
SensiKvity:	≤15	mJy/beam	
Area:	20,000	square	degrees	
Number	of	Fields:	660	
Simultaneous	~10°	beams:	5	
Test	observa+ons	con+nue

Frequency:	120-160	MHz	(8	x	2	MHz)	
ResoluKon:	≤120	arcsec	
SensiKvity:	≤5	mJy/beam	
Area:	20,000	square	degrees	
Number	of	Fields:	3616	
Simultaneous	~4°	beams:	6	
All-sky	public	catalog	in	prep
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MSSS	Verification	Field
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LBA 
Ionospheric	correcfon	applied

HBA	mosaic

Heald	et	al	(2015)
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MSSS	Verification	Field	(MVF)
• Survey	overview	published	in	A&A	(2015,	A&A	582,	123)	

• Key	facts	&	figures:	

• Verification	field	of 
100	square	degrees, 
~1200	sources	

• HBA	completeness	  
100	mJy	

• LBA	completeness  
550	mJy	

• ~2’	resolution	

• ~200,000	sources 
in	full	catalog
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MVF	Data	Release
• Hosted	at  
http://vo.astron.nl
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http://vo.astron.nl


Alex	Clarke	et	al.	(2016)
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• MSSS-LBA:	1	beam	always	on	NCP	(200	kHz	BW	at	60	MHz);	both	LBA	and	HBA	are	multi-epoch	

• First	MSSS-LBA	transient	(Stewart	et	al	2016,	MNRAS	456,	2321)	
• Appears	in	one	11-min	snapshot,	flux	density	15-25	Jy	beam-1	

• Implied	rate	for	Δt~10min	is	3.9	(+14.7,	-3.7)	x	10-4	day-1	deg-2 
(~8	transients	of	this	nature	per	hemisphere	per	day!)

MSSS	Transients
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MSSS-HBA:	now	at	45"	resolution
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Shimwell	et	al	(2016)
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MSSS-HBA:	now	at	45"	resolution
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LOFAR-HBA-MSSS	(45")

Shimwell	et	al	(2016)
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LOFAR-HBA-MSSS	(45")
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MSSS-HBA:	now	at	45"	resolution
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Heald	et	al	(2015)
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MSSS-HBA:	now	at	45"	resolution
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MSSS-HBA:	now	at	45"	resolution
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Test	MSSS	image	courtesy	Chris	Riseley	(CASS)
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When	will	it	be	public?
• Flux	scale	verification	ongoing	

• Recent	progress	(here	in	Sydney!)	seems	to	have 
addressed	some	systematics,	residual	errors	now 
at	the	few	percent	level	

• Imaging	pipeline	ready,	modulo	small	tweaks	

• Aim	is	to	release	δ>+30°	first	(short	timescale),	then  
continue	to	equator	

• Release	data	products	will	include	

• 100	square	degree	mosaics	

• Multifrequency	catalog	(8	bands	120-160	MHz)	

– Expected	to	contain	~200,000	sources
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MSSS	All-sky	Polarization	Survey:	MAPS
• Projected	to	be	a	three-tier	polarization	survey	

• Tier	1:	50'	resolution,	for	diffuse	polarization	structures  
(Largest	scale	ISM	magnetic	structures;	e.g.	Lenc	et	al	2017)	

• Tier	2:	2-8'	resolution	for	intermediate	scales	

• Tier	3:	45"	resolution  
(Extragalactic	point	sources;	e.g.	Van	Eck	et	al,	submitted)	

• Early	planning	for	MAPS	to	be	used	for	SKA	SDP	prototyping	(Farnes)
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4C+47.38  
Munro	&	Mulcahy
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GLEAM

15



Hurley-Walker	et	al	(2017) ~300,000	sources 21	frequency	measurements
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GLEAM	Year	2	catalogue
• Combine	subset	of	first	2	years	of	GLEAM	observations	

• Major	improvements	to	GLEAM	processing	pipeline	

1. Use	GLEAM	year	1	catalogue	as 
initial	model	for	calibration	

2. Use	more	accurate	primary	beam 
model	to	improve	flux	scale	

3. Optimal	running	of	WSClean	to  
reduce	sidelobe	confusion	noise	

• Within	5000	deg2	area	of	sky,	40-60% 
reduction	in	rms	noise	

• 110,934	sources	>	5	sigma	

• Increase	in	fraction	of	detected	star-forming	galaxies	

• Determine	local	radio	luminosity	function	of	AGN 
and	star-forming	galaxies	at	150	MHz	(Tom	Franzen)	

• Study	low-frequency	spectra	of	star-forming	galaxies 
(Nick	Seymour,	Tim	Galvin)
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GLEAM	year	1	
170-231	MHz	mosaic	

HA	=	0h

GLEAM	year	1+2	
200-231	MHz	mosaic	

HA	=	-1,	0,	+1h

Slide	courtesy	of	Tom	Franzen
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Coming	soon:	GLEAM-X	and	MIDAS
• Expanded	array	opens	capability	for 
wide-area	(GLEAM-X)	and	deep  
(MIDAS)	surveys	at	higher	resolution
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Images	courtesy	of	Tom	Franzen

Preliminary	images	using 
~50%	of	Phase	2	array
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LoTSS
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LOFAR	Two-metre	Sky	Survey	(LoTSS)
• Deep,	high-resolution	imaging	survey	of	the	Northern	sky	

• Headline	characteristics:	100	µJy/beam	@6"	resolution,	at	150	MHz	

• 3170	pointings	(over	13%	complete),	8h	each	

• PI	Röttgering,	overseeing	core	team	that	organizes	8	science	working	groups
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Shimwell	et	al	(in	prep)
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LoTSS	initial	6"	data	release
• Generated	from	63	direction-dependent	calibrated	datasets	

• Robust	direction-independent	calibration	&	imaging	pipeline	(Shimwell	et	al	2017)	

• KillMS	&	DDFacet	(Cyril	Tasse)	

• Pipeline	available	on	github
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Typical	noise 
~70	µJy/beam

Astrometric 
rms	offset 
~1.2"	wrt	
FIRST

Shimwell	et	al	(in	prep)
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October 2017.

NVSS – 50 sources per square degree

T. Shimwell | ASTRON 10 / 19
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October 2017.

FIRST – 90 sources per square degree

T. Shimwell | ASTRON 11 / 19
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October 2017.

LoTSS – 750 sources per square degree

T. Shimwell | ASTRON 12 / 19
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Nearby	galaxies	in	LoTSS
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October 2017.

The first LoTSS full quality data release

A data release of 6" resolution images with a sensitivity of ¥100µJy/beam
made from 63 direction dependent calibrated datasets.

This covers ¥400 square degrees in the HETDEX Spring Field and the
catalogue contains over 325,000 sources (Shimwell + in prep).

Calibration & Imaging Hardcastle, Shimwell, Ra�erty, Tasse, van Weeren, Williams +
GRID implementation – Mechev, Oonk, Danezi, Shimwell, Schrijvers

T. Shimwell | ASTRON 7 / 19
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Sridhar	(in	prep)
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Nearby	galaxies	in	LoTSS
• Dwarf	galaxy	project	(Sridhar	et	al)	illustrating	expected	image	fidelity	from	LoTSS-like	
calibration	and	imaging	-	eventually	all	galaxies	in	the	Northern	sky	will	be	provided!
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Optical	image:	DSS	
HI	image:	THINGS	
LOFAR	30"	(smoothed)	
Sridhar	et	al	(in	prep)
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October 2017.

NVSS – 50 sources per square degree

T. Shimwell | ASTRON 13 / 19
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October 2017.

FIRST – 90 sources per square degree

T. Shimwell | ASTRON 14 / 19
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October 2017.

LoTSS – 750 sources per square degree

T. Shimwell | ASTRON 15 / 19
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Source	classification
• Of	the	350,000	sources	in	the	LoTSS	HETDEX	data	release,	most	will	have	an	optical	ID	
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October 2017.

Source classification

Multi-wavelength team – Best, Hardcastle, Williams, Sabater, Duncan and many more

T. Shimwell | ASTRON 16 / 19
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Polarimetry	with	LoTSS
• LOFAR	Magnetism	Key	Science	Project	(MKSP)	working	hand-in-hand	with	LoTSS	toward	
polarimetric	catalog	at	5-10"	resolution	with	same	nominal	sensitivity	(~100	µJy/beam)	

• Initial	catalog	of	92	polarized	sources	at	4.3'	resolution	(Van	Eck	et	al.,	submitted)
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Polarimetry	with	LoTSS
• LOFAR	Magnetism	Key	Science	Project	(MKSP)	working	hand-in-hand	with	LoTSS	toward	
polarimetric	catalog	at	5-10"	resolution	with	same	nominal	sensitivity	(~100	µJy/beam)	

• Demonstrated	that	direction-dependent	calibration	does	not	hamper	polarimetry	

• GOODS-N	field	will	probe	low-frequency	polarization	number	counts	at	high	sensitivity
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O'Sullivan,	GH	et	al	(in	prep)
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Summary
• Low	frequency	imaging	surveys  
are	leading	the	world!	

• Broadband	(GLEAM,	MSSS)	

• Deep,	high	resolution	(LoTSS)
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Summary
• Low	frequency	imaging	surveys  
are	leading	the	world!	

• Broadband	(GLEAM,	MSSS)	

• Deep,	high	resolution	(LoTSS)

• Polarimetric	surveys	benefit	from 
same	characteristics	as	total  
intensity	(and	are	possible	at	low 
frequencies!)

• When	mid-frequency	surveys 
catch	up	(ASKAP:	EMU,	POSSUM) 
we	will	be	in	a	new	regime	for	 
understanding	various	classes 
of	radio	sources
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