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ASKAP

* 36 x 12m antennas
* 3 axis mount
* 6 km baseline:
* Phased Array Feed (PAFs)
e Wide field of viéw | (€
e Fast survey .speed
- o High sensitivity
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ASKAP design specifications

* Dish area 4072 m?

* Pairs of dishes 630

* Max baseline 6 km

* Resolution 10” (6 km array), 30” (2 km core)
 Sensitivity 70 m?/K

* Field of View 30 deg?

* Speed 1.5x10° m*/K?deg?

* Observing frequency 700 — 1800 MHz

* Processed Bandwidth 300 MHz

e Spectral Channels 16 000

* Focal Plane Phased Array 188 elements (94 dual pol)
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ASKAP system architecture
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Roll axis — demonstration

Normalised mean differential gain amplitude

Normal observing Roll axis disabled
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Flexible beams 1




Flexible beams 2

Continuum image

|

Spectral line image

\Another galaxy

is revealed
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~ Wide field of view: "

| e711- 1015 MHz o

£ <150 square degrees
oL ok 3722 galaxies . e

| _.._- Three 12- hour observatlons

| - Tucana"reglon Sl
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High dynamic range
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ASKAP location
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ASKAP measures RFIl

Night time Weekday
715 MHz ~ 1i45am 2:15am 8.00am TPy 10.00am
NextG
&« cell phone
\
Cell phone tower
>150 km away
\ 4
1015 MHz
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Australian Communications and Media Authority
Australian Radio Quiet Zone WA

MRO

Geraldton
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Radio quiet protection

* Observatory grounds (120 km?) — CSIRO administered
* Full self-compliance control
» Boolardy Pastoral Station (3467 km?) — CSIRO administered
* Full self-compliance control
e Section 19 zones —WA Govt administered
¢ Embargo on new mines
* Inner Zone of the Australian Radio Quiet Zone WA (70km radius)
* radio astronomy has priority

* Control over mining activity — WA Govt
* Control over class, spectrum and apparatus licenses — ACMA

* Coordination of Australian Radio Quiet Zone WA (260 km radius)
* Apparatus licence controls - ACMA
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Phased array feed (PAF)

* 94 pixels on sky at once
* Dual polarisation
* 30 square degree field of view
* 50 Kelvin without cryogenics
A ° Modular design
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Mk Il PAF performance
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Big data

188 detectors
+ >300 MHz bandwidth

+ 12 bits, 1.5 Giga samples
+ 16 000 spectral channels
X 36 antennas
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MRO site infrastructure

e 126 km? 3 S
* 32 km roads and tracks :
» 16 000 km optic fibre =9

e >8000 fibres & & |
« 800 m? Control Building

e Highly spgcialised R o e

e Geo-exchange cooling

e Correlator, workshops, offices
* Power station

e Solar-diesel hybrid
‘e 1.1 MW (peak)
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MRO control building
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. » Power station (star).
, * Transmission line (purple)
 Access track (red) Q5
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MRO power station enclosure

EIF Solar Array

EIF Inverters and | |
Battery Storage

Controller

Future Permanent
RFI Enclosure(s)
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Boolardy Engineering Test Array (BETA)

ASKAP’s test array

* 6 antennas with Mk | PAFs
* 9 beams

e 700 - 1800 MHz

* 304 MHz bandwidth

e Continuum 304 channels (1 I\A/nlti-lmaz1)5

e Spectral — 16416 channels (18.5 MHz

Antenna 9 Antenna 6

Antenna 8
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Wide field of view - plus galaxy dynamics




A stand out blip

HI gas in a young radio galxy
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Galaxy evolution

How two merging galaxies have changed over time
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Imaging extended emissions
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Imaging extended emission

SUMSS, 843 MHz, 1998 A, 711-1015 MHz, 2015

Supernova 1987a

Image: Dave McConnell and the ACES
team.
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Status update

e Six Mk 1l PAFs
installed at the MRO

* Aim to have 12 A 3
installed by 1 Feb 2016 5 ..

 More on the
production line ....
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PAF Production/Installation Status (4/11/2015)
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Mk Il results

J2000 Declination
J2000 Declination

ooh 19h54™ 4™ 3™ 30M™  24™ 8™ ooh 19h54™ 4™ 3™ 30™  24™ 8™
JZ000 Right Ascension JZ000 Right Ascension

BETA (November 2013) ADE (August 2015)
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Mk Il results

- First image with 16
beams
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‘Theifuture of radio astronomy surveys

Survey Science Conference | 6 — 10 June 2016 | Sydney, Australia

Register now: www.csiro.au/ASKAP2016

International P Astronom
Radio. " [:AAS]-HU QS Australia
Astronomy Ltd

Research ARC CENTRE OF EXCELLENCE
FOR ALL-SKY ASTROPHYSICS




We acknowledge the Wajarri Yamatji people
as the traditional owners of the observatory site.

CSIRO Astronomy and Space Science
Antony Schinckel
ASKAP Director

t +61293724101
e antony.schinckel@csiro.au
W Wwww.csiro.au/cass




