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HI Science Drivers for SKA Pathfinders

Galaxy Population
= Cosmic density of the lowest-mass galaxies
= Host galaxies of absorption-line systems
= The HI mass function in different environments

= Low surface brightness gas and the cosmic web
Galaxy Evolution

= Evolution of cosmic gas density

= Halo Occupancy of Gas-Rich galaxies
Cosmology

= Biasing in gas-rich galaxies

= Baryon Acoustic Oscillations/Dark Energy
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Neutral hydrogen density v. redshift

(AUDS: Freudling et al.)
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Arecibo:

= SF-selected SDSS galaxies up to
z=0.28 (Catinella et al.).

= Blind ultra-deep survey (AUDS) up to
z=0.15 (Freudling et al.).

WSRT:

= A2218 galaxy at z=0.18 (Zwaan et al.
2001).

= A963 and A2192 at z=0.2 (Verheijen
et al. 2007).

GMRT:

= Co-added Subaru/A370 galaxies at
z=0.24,0.37 (Lah et al. 2007).

All required many days of
observing time!



/ The SKA (Pathfinder) Advantage

Mapping speed for a radio telescope:
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Current Instruments and SKA Pathfinders
(Parkes multibeam=1)

Mapping Speed 1.4 GHz
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Current Instruments and SKA Pathfinders
(Parkes multibeam=1)

Mapping Speed 1.4 GHz
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Effect of observing frequency (z=0.4)

Mapping Speed 1.0 GHz
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Projected Mapping Speed of the SKA

log scale!
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HI Mass Function beyond Local Group

ASKAP 30/50 All-Sky Survey
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The effect of environment on the HIMF?

Less faint galaxies
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= HIPASS suggests the HIMF steepens in high-density environments
(Zwaan et al. 2005)

= Group HIMFs suggest differently (Verheijen et al., Oosterloo et al.,
Kilborn et al.)



Deep HI ASKAP survey (1 year)

226130 simulated ASKAR detection

00

Number
400

200

Redshift






density of spectra (number per sq. deg.)

: WDSd

104 / DEEP2
10° /

100

“WEMOS?
WOS?

'lv-._B..‘\ " Wi gg lez-.
SDSS-582(t).,

area (sq. deg.)

%

b i
o,
T

M.Colles



0.01 bin

Fractional error in P(k) in Ak

Baryon Oscillations weakly detectable

N Ll L 1 1 Ll Ll 1 T 1 I L 1 I
Redshift distributiok of HI galaxies assuming no evolution of IHI mass function
Clustering length ry = 3 h! Mpc constant with redshift
| FOV = 30 deg® , n, = 10 , area = 20000 deg? B
0 K 3
@)

0.2

0.05 0.1




Sydney - B
population 4M =

Narrabri (site of
Compact Array) -
Population 7000

dBW i HZ )

Murchison Shire WA -:E_

=

Population 160 =

-100
-120
-140
-160
-180
-200

-100
-120
-140
-160
-180
-200 =

-100
-120
-140
-160

L 180

-200

Mean Flux Density

10

10
Frequency [HZ]

Mean Flux Density

T

T

8
10

10
Frequency [Hz]

Mean Flux Density

T

T

T

e

10

8 a
10

Freguency [Hz]



o

WA Midwest

=
H &
J
5

GREGORY \‘ w
Iy
oaknee L (W “?
GERALDTO!
'Abrolhos.(
Islands G
NARNGULUS

MOUNT HORNER
CITY OF GERALD

[T] MT SEABROOK \
Vulga Jinna g\

of Kutkabubba
Bondini ULEDEE
WILUNAY @ iary f

® Windidda

DATA DIRECTORY
m THEME SOURCE DATE
Cultural DOLA / DME / DRD / W.A. Fishing Council 1987
Transport DOLA 2000
Hydrography DOLA 1987
Tenure CALM June 1995 h \ ~7
LGA i DOLA 1997 Luniawaneg I ¢
Aboriginal Communities Affairs Department Feb 2003 % Lake Disappointment 5
REVISED Feb 2004 / Western Australia
Data source scales vary greatly. /)
Map product is to be used for broad based planning only. V.
AN
J ~
7
© /
4
/
A\ < /
—N— v/
N 7
Z
| s
/
_ ~SHIRE  OF  WILUNA ~

DONGARA Q

\

INDIAN ~ woODADA %\
) 2 v

~ e
OCEAN  eneasa— )

SHIRE OF
YALGOO

YALGOO
O

[ d
% MEEKATHARRA
* Bundundea

JAGELLAN

@ Ullula Station

WILUNA

Desert Gold
Emu Farm -

eVildge~ _ — — 7

-
Ob O HONEYMOON WELL
N

~ MTKEITH (P

A

, Lake Carnegie

~

SHIRE OF SANDSTONE
Guddo Marddah SANDSTONE

YOUANMI

o
"
&

100

150

LEINSTER

LEONORA
O

KILOMETRES

MID WEST REGION

(3

Major Roads sealed

Major Roads unsealed
Secondary Roads sealed
Secondary Roads unsealed
Minor Roads

Railways

Local Government Boundary

Region Boundary

Major Towns ( population > 5000 )

Towns ( population > 500 )

Minor Towns ( population < 500 )

Aboriginal Communities
Airports (Scheduled Services)
Fishing Port

Port

Rivers

Lakes

Conservation Estate
Horticulture

Mondara Natural Gas Storage

Major Mines

Potential projects in red

Attapulgite

Base Metals

Cement/ Lime

Chalk

Chromite

Coal

Direct Reduced Iron Plant
Garnet

Gas

Gold

Gypsum

Iron Ore

Lead

Limestone

Mineral Sands

Natural Gas Condensate
Natural Gas Plant
Nickel

Qil

Platinum Group Metals
Steel

Synthetic Rutile

Talc

Tantalum

Uranium

Vanadium

QE« P ENCETOSRDPDXOMAM=esrNOROEEE

Zinc / Copper



] WA Midwest

Western Australia

g




jiml WA Midwest
Wl

a

Western Australia

g




, Murchison Radio Observatory - Boolardy Station




,,— Murchison Radio Observatory - Boolardy Station
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SKA Pathfinders (ASKAP/Apertif/ATA/MeerKAT) will be
powerful facilities capable of large-scale Hl surveys:

= Gas evolution beyond z~0.5 (5 Gyr look-back time)

HI mass function of galaxies in different environments

Halo Occupation Distribution of gas rich galaxies

Scale-dependent ‘bias’

Examine complete 3D structure of Universe to z~0.1

ASKAP Timescales
= 6 antennas commissioned 2009
= ASKAP commissioned 2010



A. GRB spectra have higher HI column densities than QSO
spectra (Berger et al. 2005)

= Dust obscuration biases QSO determinations of absorber incidence?
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~ Intervening gas

B. GRB spectra have 4x the number of strong Mgl
absorption-line systems than QSOs (Prochter et al. 2006)

= Dust obscuration?

= Non-cosmological absorbers?

= GRBs gravitationally lensed (Porciani et al. 2007)?
= Intrinsic size of GRBs and QSOs?



