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ASKAP commissioning and early science



Hotan et al. (2014)
- 6 x 12 m antennas with Mk.1 PAF
- bmin = 37 m, bmax = 916 m
- 9 beams
- freq range: 700 - 1800 MHz
- 304 MHz instantaneous bandwidth
- 16,416 x 18.5 kHz channels
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Allison et al. (2015)
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Sadler (PI), Allison, Glowacki, 
Mahoney, Moss & FLASH team

150,000 spectra at z = 0.4 - 1.0



Heywood et al. (2016)

150 deg2 in 12 h at 700-1000 MHz
3,700 detections

1,000 spectral indices



PI Norris

- 75% of the sky at 1100-1400 MHz

- 10 µJy rms at 10” resolution
(40⨉ NVSS sensitivity at 5⨉ the resolution)

- 70 million detections
(2.5 million over the entire history of radio astronomy so far)



1 deg

ASKAP HI imaging of the galaxy group IC 1459 (Serra et al. 2015)



1 deg

ASKAP HI imaging of the galaxy group IC 1459 (Serra et al. 2015)

Kilborn et al. (2009)



area
resolution
noise (20 km/s)

nr detections
redshift range

3π (~1,000 fields)
0.5 arcmin, 4 km/s
0.7 mJy/beam
500,000
0 - 0.26

3π
15 arcmin, 18 km/s
13 mJy/beam
5,000
0 - 0.04

WALLABY          HIPASS

WALLABY PIs: Koribalsky & Staveley-Smith



How well do we know our beams?

Heywood et al. (2016) Serra et al. (2015)

mean = median = 1.07
Std. Dev = 0.20



How well do we know our beams?

Heywood et al. (2016) Serra et al. (2015)

mean = median = 1.07
Std. Dev = 0.20

Need well known (e.g., shape constrained) and stable (on-dish radiator) beams



Ian Heywood

m
os

ai
c 

no
is

e 
re

la
tiv

e 
to

 u
nc

or
re

la
te

d

m
os

ai
c 

no
is

e 
re

la
tiv

e 
to

 u
nc

or
re

la
te

d

Noise correlation



Ian Heywood

m
os

ai
c 

no
is

e 
re

la
tiv

e 
to

 u
nc

or
re

la
te

d

m
os

ai
c 

no
is

e 
re

la
tiv

e 
to

 u
nc

or
re

la
te

d

Serra et al. (2015)

Noise correlation
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Noise correlation

Need to know C as a function of frequency



Bandpass calibration

BETA: 15 min on B1934-638 per beam
For ASKAP’s 36 beams this would be 9 h

Significant change compared to single-pixel feeds: 
cannot bandpass calibrate before/after every 12-h track



Bandpass calibration

BETA: 15 min on B1934-638 per beam
For ASKAP’s 36 beams this would be 9 h

Significant change compared to single-pixel feeds: 
cannot bandpass calibrate before/after every 12-h track

Need to characterise bandpass stability: stable enough for long enough?



- Six refereed astronomy papers from ASKAP/BETA in 2015/2016
Radio continuum imaging
Spectral line emission and absorption imaging
Variable radio sky

-Many lessons/questions from ASKAP/BETA (McConnell et al. 2016, PASA)
Beam shape, stability, correlation
Calibration strategies
RFI mitigation

- ASKAP-12 now taking data: expect heaps of new exciting science!


