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Theoretical predictions of “bumps” in the spectrum from 
the red-shifted hydrogen of the early universe

Furlanetto

 

et al. 2004

CMB > Tspin

 

H1 in 
absorption

CMB < Tspin

 

~ Tkinetic

 
H1 in emmision



Simulation of redshifted 21cm emission/absorption at z~8.5, from Tozzi et 
al. (2000). The peak brightness is about 10 mK. The MWA EOR key 
project aims to characterize such structure, among other EOR 
diagnostics

Model of the spatial structure of the H-line at the start of star formation



The Orbcomm

 

satellite downlink 137-138 MHz



Signals from the Orbcomm

 

137-138 MHz along with 150 MHz 
beacons plus some unkown

 

sources of RFI at Mileura

 

WA



EDGES expt. antenna at 
Mileura

 

Dec 06

Typical terrain at Boolardy

Typical scene at a “Station”

Early prototype of MWA tile



Experiment to Detect the Global EoR

 

Step  -

 

EDGES antenna at Mileura

 

WA
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start 2006:340:10:45:25 stop 2006:340:11:29:44 resolution 122.0 kHz
spectrum from Acqiris with preamp fpgatm 60.1 degC

Orbcomm

 

downlink spectra from EDGES 
spectrometer at Mileura

 

Dec 2006
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start 2006:340:11:05:01 stop 2006:340:11:05:57 res. 122.0 kHz cable   0.0 rfi 0 ref 0 avm 0 adcf 0 crr 0
Acqiris fpgatm 59.8 degC adc 1 accum 0 fsv 0.50 pwr 2.9e+11 6.8e+11 5.6e+11 nav    3 srate 1000
cor 1 npoly 0 dtyp 99 smooth 0 mdl 0.00 t150MHz 256 tr  57 tc 443 file: 2006_340_10.acq

Mon Feb  5 15:36:07 2007�

Typical spectrum EDGES at Boolardy

 

WA



Galactic background spectrum from EDGES

Orbcomm

Satellite 
beacons

Bowman, Rogers and Hewitt, Ap.J. 676,1-9,2008

EOR “bump” < 450 mK

Rogers and Bowman, AJ 136,641-648,2008

Spectral index β

 

= 2.5 ±

 

0.1   100-200 MHz



Region of low population in Western 
Australia. Radio quiet zone is now 
centered on the Boolardy

 

station

Boolardy

 

Stn





Current EOR experiments

• MWA – Murchison Widefield Array 
• PAPER – Precision Array to Probe Epoch 

of Reionization
• CoRE - Cosmological Re-Ionization 

Experiment 
• EDGES – Experiment to detect Global 

EOR Step



The Murchison Widefield Array

• Bowtie antennae grouped 
in tiles of 16
– Broad frequency response
– Large field of view

Bowman et al. (2007)Bowman et al. (2007)



MWA electronics block diagram



MWA 32 tile deployment at Boolardy

 

WA



PAPER   -

 

Don  Backer  el  al.



Panoramic view of  PAPER  at  Boolardy

All Sky map by PAPER



CoRE Antenna
• 2-arm log-spiral 

winding 
– 4 arm variation is 

possible
• Support structure

– Styrofoam pyramid
– Foam, glue and paint 

tested using the 
Australia Telescope 
interferometer

-
 

Ron Ekers
 

et al.



Measuring the Global Signal?
• Signal gradient is few 

mK/MHz
• Foregrounds vary as 

(near) power law
– Synchrotron, free-free
– Gradient is few K/MHz

• CoRE-ATNF, EDGES 
experiments are trying
– Distinctive shape may help

SF (2006)

From talk by Ron Ekers

 

at 21cm 
conference at CFA  2008
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