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MURCHISON
RADIO-ASTRONOMY
OBSERVATORY,

e 36 12m dishes equipped with phased array feed at Inyammanha Ilgarl Bundara the
CSIRO Murchison Radio-astronomy Observatory

e Baselines up to 6km

« High-speed processing at Pawsey Supercomputing Research Centre, Perth

e Rapid ASKAP Continuum Survey (RACS) commissioned in 2019 to test capability

» Fastest survey of Southern Sky: 3 million galaxies in 300 hours, one million never seen
before

We acknowledge the Wajarri Yamatji people as the traditional owners of the Observatory
site. New telescope name means ‘sharing sky and stars' in the Wajarri language.
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@ RACS-mid: datarelease1
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@ RACS-mid: Catalogue

Published in Nov 2023!

o "Primary" catalogue

— Neighbouring tiles merged and convolved to achieve a common
resolution = variable resolution

— Source-finding on Stokes |
— ~3.1M sources > 50
« "25-arcsec” catalogue
— Fixed resolution
— Matches existing RACS-low catalogue
— ~2.1M sources > 50
+ "Time-domain" catalogue
— No mosaicking + convolution (variable resolution)
— Concatenated source lists

— Includes duplicate sources in overlap regions and duplicate sources from
repeat observations
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(i) Full-resolution catalogue.
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(i) 25-arcsec catalogue.
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(iii) Time-domain catalogue.

Slide credit: Stefan Duchesne (CSIRO)



@ RACS-mid: Stokes | catalogue properties

Table 1. RACS-mid all-sky catalogues and image properties.

Label 6_]2000 I|m|t Medlan reSOIUtion Plxel Size Area b Medlan Orms a Nsources Ncomponents
) (") ("x") (deg?) (1Jy PSF™)
Primary < +49 11.2 x 9.3 2x2 36200 (33242) 182* 331 3105668 (2861923) 4199578 (3869 149)
25 arcsec < +30 25 x 25 4 x4 30900 (28 467) 27 8j2§ 2154585(1990598) 2521038(2324196)
Time-domain < +49 10.0 x 8.1 2x2  ~36200(33242) 203+33° 4087417 (3766945) 5530478 (5094 689)
a Uncertainties are reported from the 16t and 84t percentiles.
b |n parenthesis excluding the Galactic Plane (b + 5°). 50 =
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@ RACS-mid: Full-sensitivity images
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—MU

EMU started in November 2022 to observe half the sky within next 5 years
Up to ~30,000 sqg degs (3pi steradians, subject to funding

 |Integration time per tile: 10 hours instead of 15 minutes
« All-sky allow us to do tests of new physics, such as:

e Cosmic dipole (Bengaly et al, MNRAS 2019

* Primordial non-Gaussianity (Bernal et al, JCAP 2019




—MU

e (Green: released
rple: validated




The EMU Collaboration

e 400 scientists In 28 countries

* Open collaboration: Anyone can ask to join, if intending to
contribute, and agreeing to follow publication policy

e Contact the EMU Management Team (Andrew Hopkins, Josh
Manvil, Tessa Vemstrom, Anna Kapinska): Q385-Group-



mailto:O365-Group-EMU_Management@mq.edu.au
mailto:O365-Group-EMU_Management@mq.edu.au
http://www.emu-survey.org
http://askap.pbworks.org
http://emunetwork.slack.com

Radio relics from merging cluster
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To cluster centre
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# Radio jet/'

— Radio relic
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i Cluster merger

« Galaxy cluster merger produced the
radio relic.

 QOutskirt of the galaxy cluster, elongated
feature




Diffuse map and Complexity

- Diffuse map allows the identification
of low brightness structures in the
presence of brighter small scale
emission

disorder A

Diffuse map 15” resolution nkigh resolution map «mee

simplicity

Order and
Complexity
in the Universe

order

early late

httos./\vwwwy. preposterousuniverse.com)/
podcast/2019/10/07/67-kate-jeffery-on-
entropy-complexity-and-evolution/

- We can easily calculate
complexity by using
compressed file size
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