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Cosmic Web - Accretion 

Resolu8on	=	single	dish	~	49’	
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Wolfe	et	al.	2013,	Nature,	497,	224	

Faint HI in the Local Group 

GBT:	FWHM	=	9.1’	



Wolfe	et	al.	2016	/	res	~	9’	

Braun	&	Thilker	2004	/	res	~	49’	

Faint HI in the Local Group 



Faint HI in the Local Group 

Wolfe	et	al.	2016	





Understanding the Galactic gas cycle 
with MHONGOOSE 

MHONGOOSE: 
 
•  Deep observations of 30 nearby 

galaxies 
•  200 hours per galaxy; 6000 hours total 
•  25 times longer than THINGS 
•  twice as deep as HALOGAS 

High resolution: 
 
•  star formation 
•  dynamics 
•  structure of the ISM 
 
High sensitivity: 
 
•  cosmic web 
•  accretion 

KAT7	-	NGC	253:	Lucero	et	al.	2015	



•  representa8ve	number	of	galaxies	
as	uniformly	as	possible	over	
log(MHI)	

	
	6				<	log	MHI	<		8		 		5	
	8				<	log	MHI	<		8.5	 	16	
	8.5	<	log	MHI	<		9		 	18	
	9				<	log	MHI	<		9.5	 	26	
	9.5	<	log	MHI	<		10	 	15	
	10		<	log	MHI	<		11	 		7	
	 	 	 	 	30	gal.s	

	
•  5	galaxies	per	bin	
•  All i from face-on to edge-on 

MHONGOOSE sample 



MHONGOOSE 
Selection of the sample 

Criteria for the MHONGOOSE final sample 
 
•  Exclude galaxies with obvious quality issues 

•  Exclude interacting galaxies 

•  Must fit in one MeerKAT field (no mosaic) 

•  Best edge-on (extra-planar), face-on (dispersion) and ~60 
deg inclination (kinematics) 

•  With these, large range in surface brightness and SFR 



MHONGOOSE 
Selection of the sample 

smaller	

more	face-on	



MHONGOOSE 

more	face-on	

HDM	
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Revised MHONGOOSE 

•  The desired column density limit as specified in the 2010 
proposal was 7.5 ·1018 cm−2 at 3σ over 16 km s−1 at 30” 
resolution. For the 2010 MeerKAT parameters, this 
corresponded to a noise of 0.075 mJy beam−1 per 5 km s−1 

channel assuming natural weighting. This would be reached 
after 200h of observing time per galaxy (including calibration 
overhead). For the complete sample of 30 galaxies, the total 
allocated observing time is therefore 6000h. 

 
•  With the new MeerKAT parameters, this noise level is 

reached after 48h on-source. Assuming 15% overhead this 
becomes 30 X 55h = 1650 hours. 



Revised MHONGOOSE 

•  The increased sensitivity of MeerKAT offers an unprecedented 
opportunity to go beyond the original MHONGOOSE and aim for 
SKA science, even in the current pre-SKA1 era. Last May we 
proposed additional ultra-deep observations of three 
MHONGOOSE galaxies with the aim to make full use of the 
increased sensitivity, and push the column density sensitivities 
down to ~ 1 · 1017 cm−2 at 90” resolution. 

•  We proposed then to choose three galaxies from the 
MHONGOOSE sample consisting of an edge-on, face-on, and 
intermediate inclination galaxy. 1000 hours would reach the 
desired sensitivity, so 3 X 1000h = 3000 h + 1650 h = 4650 h for 
the whole survey, still 20% below the allocated 6000h. 



Reaching the Cosmic Web  
with MeerKAT + FAST 

FAST:	“Five-hundred-meter	Aperture	Spherical	Telescope”	
In	China’s	Guizhou	province	

Ar8st	impression	 Real	photograph	



Galaxy – IGM Connection 

To	reach	the	Cosmic	web,	need	to	go	down	to	1016	–	1017	cm-2	

See	also	sim.s	by	Powers	&	Davé)	



Sensitivities prospects 
in the SKA era 

Carignan	2016	

~2018:	MeerKAT	+	FAST	@30”		<	5.0x1017	cm-2			



Reaching the Cosmic Web  
with MeerKAT + FAST 

Ø  THINGS	(VLA):	10h	5σ	over	5	km/s	@30”:										
5x1019	cm-2	

Ø  KAT-7	:	100h	5σ	over	5	km/s	@3’:																							
5x1018	cm-2	

Ø  HALOGAS	(WSRT):	120h	5σ	over	5	km/s	@30”:	
5x1018	cm-2	

Ø  KAT-7	+	WSRT	100h	5σ	over	16	km/s	@3’:																							
1x1018	cm-2	

Ø  MeerKAT:	200h	5σ	over	16	km/s	@90”:												
5.0x1017	cm-2	

	
	

Ø  MeerKAT	+	FAST	s	@30”		<	5.0x1017	cm-2			

	 	 			2018-19	
	
	

Ø  SKA1-mid:	100h	5σ	over	5	km/s	@30”:						
7.5x1017	cm-2																																																																												2023		

Ø  SKA2:	10h	5σ	over	5	km/s	@30”:																	
2.5x1017	cm-2																																																																												2030	

Ø  SKA2:	100h	5σ	over	5	km/s	@30”:																
9.0x1016	cm-22																																																																										2030	



MeerKAT + FAST 

•  In	the	near	future	(2018-19),	the	best	combina8on	to	study	low	
column	 density	 HI	 with	 a	 good	 spa8al	 resolu8on	 will	 be	 to	
combine	 the	 sensi8vity	 of	 FAST	with	 the	 spa8al	 resolu8on	 of	
MeerKAT.		

•  The	 combina8on	 of	 the	 data	 from	 those	 two	 telescopes	 will	
allow,	5	years	before	SKA1-MID,	 to	do	"cosmic	web"	research	
to	 levels	 <	 5	 X	 1017	 cm−2,	 close	 to	 1016	 cm−2,	 densi8es	 that	
would	normally	only	be	accessible	to	the	full	SKA	around	2030.	

•  It	 is	at	 those	densi8es	 that	we	expect	 the	galaxies	 to	connect	
with	the	surrounding	cosmic	web.	











Thank’s	to	





















The	MeerLICHT	project	is	currently	in	its	final	phase	of	construc8on,	and	soon	moves	into	the	
‘installa8on	and	commissioning’	phase.	The	telescope	is	expected	to	arrive	at	the	Sutherland	
sta8on	of	the	South	African	Astronomical	Observatory	in	2017	March	for	installa8on	and	
engineering/science	commissioning.	
	
	
Pre-construc>on:	2012	–	2015	
Construc>on:	2016	–	2017	(Jan-February)	
Installa>on	and	commissioning:	2017	(March-June)	
Early	science:	2017	(July-December)	
Science	opera>ons:	2018	–	2022Time	Lines	


