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An early SKA publication ‘SKA memo series # 0 7’

Radio Interferometry: Theory, Techniques and Applications,
IAU Coll. 131, ASP Conference Series, Vol. 19, 1991,
T.J. Comwell and R.A. Perley (eds.)

THE HYDROGEN ARRAY

P.N. WILKINSON
University of Manchester, Nuffield Radio Astronomy Laboratories, Jodrell
Bank, Macclesfield, Cheshire, SK11 9DL, United Kingdom

ABSTRACT The time is ripe for planning an array with a collecting
area of 1 km? (14 times larger than Arecibo and 75 times larger than

the VLA). In view of its major astronomical target I have dubbed this
concept ‘The Hydrogen Array’, although 1uJy continuum sources will
also be reliably detected. I present some initial thoughts about the issues
involved.

Hl toz =10, pulsar searches andtiming,’ continuum




'Th_e ERA of SKA pathﬁnders/precursc)rs
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Wide area surveys: ASKAP, APERTIF, FAST Deep fields: J-VLA, MeerKAT



Galaxy formation

baryons flow into the
DM halos and form
galaxies

galaxies merge into
larger galaxies

gas continues to flow
in from the cosmic
web

o © |

Is this observable? T\ o



PuZzle:

star” formation drops 10-fold
gag resemvolr appears constant

stag formation.density

gas density -

redshift




Study the global HI céntent
of the universe using the

Zwaan et al. 2005, MNRAS, 359, 1.30

HIMF may vary with cosmic
time and as a function of
environment: study requires ‘
blind, large volume HI surveys: " e.g. HIPASS, ACLFALFA
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Deeper WSRT. observations: KHalogas-project

Heald, Oostér/op, Fraternali, Sancisi, Rand, Serra, Jozsa, Gentile, .

O Juette& Walterbos* 2011, A&A, 526, 118
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VA HIl mosaic -~ -

M81/M82/NGC3077"

/

Yun et al. Nature 1994, 372, 530
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M81/M82/N3077 VLA Mosaic + GET survey
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e NGC 5033 warped outer dlskwlth
i ‘ structure

Deep images also show structure in the outer disk

Deep optical image | WSRT HI image
(Martinez-Delgado et al. / (Battaglia et al/ 2005, A&A,447449 )
2008, AJ 140, 962 ) o |
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" » NGC 5033 ‘warped outer dis\kaith_'.e
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UV images show star formation in the outer disk

GALEX UV image . WSRT HI image

(Thilker et al. 2007, ApJS,173,538) / (Battaglia et al! 2005, A&A,447;49 )



JVI83 |ts outer structure |n HI and UV

FWtNWtRADIU

FW-NW

T -,
h- ’ " Ty i '

Courtesy Dave Thilker and NASA/JPL- CaItech/VLA/M PIA",

See also: Bigiel et al. 2010, ApJ,720,L31
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HI tradltlonally a tracer of klnematlcs =
- dark and Idminous matter distribution -
pfommem" tidal inferactions ..
- 'HI canstell us more: - . .

~ we need to look carefully tg recognise :
the evidence for processes gpvernmg
‘the acqwsn‘/on and removal of gas .

\
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Ex%mples 5T Ay Sl e
asymmelries in stgucture and kmematlcs
extraplanar.gas . b
gas with anomalous v'elocities' o /@

‘ram pressure stripped gas

/

/ ' =&
( Sancisi, Fraternali, Oosterloo & v.d. Hulst. 2008, A&A Rev. 15, 189 )
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HI WSRT == = = “ pyvia &R NGC 5907
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Martinez-Delgado et al. (2008/09)
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KINEMATIC
LOPSIDEDNESS .
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NGC 6946
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Oosterloo et al. 2007, AJ 134, 1019 ' PR



Virgo cluster, a special environment

N4561

o N4293 .
Chung et al. 2009, AJ 138,1741 N4394 N4064
N4450 ¥ N4383
N4651 y
N4405S N4321
N4396
13392 . r4298 }f
. N4419 N4192
~45430 rﬁ N4302 w A
N4689 @ Nags4 RLZEL B " N‘m{\ s
’ . N4222 \ N4189

N4569

38 N4216
N4.606' 457 &44351

N4607 W na204/90
N4g94 " Na330
- N4567/8 o »
V2062
N4522 & Bd424
N4698 N4535 Q .
#N4532
V1581
v ’
N4713 N4580
&7
N4808
1 Deg »
W N4457
6’ for galaxies N4S3 3
/ N4536?

N4772

©
S
S
x

e
o
©

g
©

)
a

DECLINATION (J2000)

NGC 4387
’

NGC 4407

12h27m00° 26™30° 26™M00°
Right Ascension (J2000)

Na380  5icterloo & van Gorkom 2005 A&A, 437, 119

NGC 4522

45

40 35
RIGHT ASCENSION (J2000)

Kenney et al. 2004, Al 127,3361






.’Emerglng p/cture

We can yse the HI to d/agnose

accret/on S

outflows ~ - L. U e
Costhipping s e st

tidal effects = = , e

but requwes rbsolve‘d |mag|ng W|th
" adequate sensitivity of many
‘galaxies in different env:ronments



ASl(AP Hr smence .

 Widefield ASKAP L-Band Legacy All-Sky Blind Survey' (WALLABY) =

'° The F|rst Large Absorptlon.Survey in HI- (FLASH) ' ¢ ®

»

e Deep Investlgatlons of Neutral Gas Otigins (DINGO)

“MeerKAT HI suence

. LADUMA: ultra Deep HI survey (two proposals com‘blned) 5000 hrona“
single field (high prlorlty) N L I T <

. 'MHONGOOSE MeerKAT HI observatlons of Nearby Gal’actlc Objects:
Observmg Southern Emitters 6000 hr for 30 ohjects (medlum'prlorltr)

«  AMMiderkAT HI Survey of Fornax 2450 hr ( me@um priority) _ .

o MeerKAT HI Absorptlon Survey L|ne Survey 4000 hr (med’um priority)
. , .

APERTIF HI science: - \‘ Sgs

* Westerbork Northern Sky HI Survey (WNSHS) e B /@;’

« ‘A Meédium-Deep Survey (few 100' deg ) B

* A Deep APERTIF HI Survey (DASH) , v ,

* Blind HI Absorption Line Survey (NN) g



"+ Than

{.‘ l' ..

K you




