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Follow project progress at:
www.facebook.com/Murchison.Widefield.Array

Play the movie, Sam...



MWA Key Science

Solar & heliospheric physics

Galactic & Extragalactic Epoch of Reionisation

Transient & variable sources



MWA specs @ 150MHz

Tingay et al 2013. PASA 30 7T



 Scientific American. November 2006.

MWA Science – Epoch of Reionisation



 

Science: The Epoch of Reionisation

Cosmic microwave 
background emitted
T=300,000 years

Today
T=13.7 billion years

Reionisation:
Approx T=1 billion years

What happened here?

Cosmic
dawn



21 cm Hyperfine Line of Hydrogen

● For a cloud of hydrogen gas between us and the CMB, the 21 cm resonant 
interaction changes the CMB brightness temperature:

● Filling in the constants in optical depth for ΛCDM gives:



How to get at EoR? - Global 
Signal

Pritchard & Loeb, 2008.



Spatially resolved 21 cm background

“Science with the MWA”
arXiv:1212.5151



EoR 2-D power spectrum

Trott, Wayth & Tingay 2012. ApJ 757

Expected EoR signal for a simple model



EoR 2-D power spectrum

Trott, Wayth & Tingay 2012. ApJ 757

Expected EoR signal for a simple model
Residual power spectrum from imperfect source subtraction



EoR 2-D power spectrum
SNR vs thermal noise – not enough for 
current generation instrument



EoR 1-D power spectrum

MWA thermal noise 
(1600 h)

Large angular scales Small angular scales

Reionisation
scenarios

Beardsley et al 2013
MNRAS 429



Distinguishing EoR models - 
What's in it for the simulators?

● Very well understood:
● How to make model power spectra under ideal conditions

● Moderately well understood
● Limits to instrument calibration and effects on data

● Not well understood:
● Given some real data, how well can we discriminate 

between different early universe models?



MWA – New Science, New Design

MWA antenna “tile” - a low freq phased array



Towards the SKA...

● SKA low: It will be in Australia.

● 50% of science case is EoR



Surveying the sky with MWA

Hubble ultra-deep field (1/20th degree)

Moon's angular size:
½ degree

Approx field-of-
view of a “dish”



McKinnley et al. 2012, in prep.

Centaurus A

Surveying the sky with MWA

½
degree MWA's field of view:

30 degrees!



 

1h monochromatic u,v coverage

Essentially full u,v below 300 wavelengths

Full array Baselines < 1km



MWA sensitivity for a night-time 
zenith drift.

Play survey movie...



Surveying the sky with MWA

This is a section of a single night zenith drift scan



Single night zenith drift with MRC 
sources



Questions?

Timeline:

● All hardware installed now

● Call for proposals out

● Operations start July (this 
year)
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