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Proposed Specifications for the

SKA (SKA Technical Workshop, 1997)

Frequency range 150 MHz — 20 GHz
Imaging field of view 1 degree at 1.4 GHz

Instantaneous beams 100
Angular resolution 0.1 arcsec at 1.4 GHz

Spectral channels 10,000

Image dynamic range 10°at 1.4 GHz
Brightness sensitivity 1K at 1.4 GHz




scientific and technical proposal
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Spectra of QSOs show‘ma:nilz deep Ly-a absorption
lines due to low:col. denS|ty hydrogen (101 =107 cm2)

Where from’?
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All-sky survey =2 <1017 cm?2_

SKA will detect the web via HI in emlssmn' '
Deep field survey - <1O16 cm 2 %
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AV=30kmst © = 17  Sensitivity: (each polarization)
8 hour integration c = 3.8 pdy/beam = 2.39 K

Mass Sensitivity: (5 o) :
SE DY G RENY M Sub-dwarf galaxies
_ ~4x10°Mg @ z=1 (resolution ~ 10 kg

17 Sensitivity: (each polarization)
2 pdy/beam = 0.76 K

3 X 1010 Mo @z=4 M101-like gaIaX|es at z=4
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Large area survey of galaxies in HI

10
Volume (cubic Mpc)




Studying normal galaxies at high z

"‘" H,O mas

OH megamasers
ers

In continuum, HI, OH and
H,0 masers

SKA sensitivity ->radio
Image of any object seen
In other wavebands

Natural resolution
advantage cf. ALMA,
NGST, HST



LA+ MERLIN+VLBI
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SKA Configurations

Determining (and
\ agreeing on) the
optimum SKA
configuration is a
significant challenge
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Phased array concept

Replace mechanical pointing, beam forming
by electronic means

y Physical ' N,
Receiver deiay

Receiving array
@
CombinclT Artificial delay

Parabolic
refiector Output







permittivity

A collimated beam is
focussed onto the
other side of the

« Beam can come from
any direction







Aerostat-mounted receiver above
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ISAC Working Groups

v

Nearby galaxies (Chair: John Dickey, USA)

Transient phenomena (Joe Lazio, USA)

Early Universe, Lge-scale structure (Frank Briggs, Aust)
Galaxy formation (Thijs van de Hulst, NL)
AGN and black holes (Heino Falcke, Ger)

Life Cycle of stars (Sean Dougherty, Can)
Solar system and planetary science

Intergalactic medium (Luigina Ferretti, Italy)
Spacecraft tracking (Dayton Jones, USA)

Current Australian ISAC members: Frank Briggs (ANU), Carole
Jackson (ANU), Geraint Lewis (AAO), Elaine Sadler (Sydney)



) identified the
ce goals which are
vel 2 drivers are second

ormation) - “Sensitive, wide-field
adio continuum surveys”
, currently level 2, may be added)

goal for the ISAC is to study the seven concept
oposals, determine to what extent they meet the
requirements of the Level 1 Science Drivers, and
provide feedback to proposers and EMT.



Some topics for discussion
In Groningen (Aug 2002)

v

Low and high frequency limits: Only US design goes
above 9 GHz. Are frequencies above 5 GHz scientifically
compelling?

Multibeaming: Are fast response times (~ 1 sec) likely to
be needed? Is 10 sec, or 100 sec just as useful?

Sensitivity: Does the SKA need a 10° n¥ equivalent
collecting area at all frequencies, or only below 1.4 GHz?

Field of View: What kind of trade-offs between field of
view and banadwidth are acceptable (e.q. for HI surveys)?

Input from everyone is welcome...



