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What physics? 

credit: Greig & Mesinger, see also Mesinger’s talk 
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21-cm cosmology observational requirements/challenges  

1)   Low frequency (< 200 MHz) interferometers with large 
collecting area à high brightness sensitivity, a lot of 

collecting area within a few km. SKA-low is tailored to 
measure the CD/EoR signal; 
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measure the CD/EoR signal; 

2)   Foreground separation/isolation; 
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Foreground separation/isolation 

coldest regions are ~100-200 K 
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coldest regions are ~100-200 K GB et al. (2009) 

Foreground separation/isolation 
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Mellema et al. (2015) 

Foreground separation/isolation 
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A tale of 20 years… 
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So far only upper limits… still some ground to cover… 

adapted from deBoer et al. (2017) 
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… but with a recent, unexpected upturn! 

Bowman et al. (2018), see also Braun’s talk 
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… but with a recent, unexpected upturn! 

Bowman et al. (2018) 
if the origin is cosmological (also see Spinelli’s talk) it needs a 

complete re-thinking of current models 
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-  four V-inverted dipoles sensitive to the 21-cm emission in the 15 < z < 35 range; 
-  custom built front-end for calibration; 
-  site: Owens Valley (CA); 

Large-aperture Experiment to detect the Dark Ages 
(LEDA) or chasing the sky-averaged 21-cm signal from the 

Cosmic Dawn 

GB, Greenhill & McQuinn (2015); 
Price, Greenhill, Fialkov, GB et al. (2018) 
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LEDA early results 

Price, Greenhill, Fialkov, GB et al. (2018) 

-  four V-inverted dipoles sensitive to the 21-cm emission in the 15 < z < 35 range; 
-  custom built front-end for calibration; 
-  site: Owens Valley (CA); 

GB et al. (2016) 
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LEDA current status 
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LEDA current status 

12-day averaged spectrum (11 h < LST < 12 h, effectively 4 hours on the sky): 
~1.1 K residual rms 

 
Room for improvement: add 10 more days (with broader LST range), improve 

the RFI rejection, + … 
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The Hydrogen Epoch of Reionization Array (HERA) or 
the next 21-cm cosmology interferometer 
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HERA specs 



HERA at the SKA SA site 



HERA at the SKA SA site 



Highly redundant configuration to boost sensitivity on selected 21-cm modes, 
A number of outriggers to aid foreground modelling and calibration 



HERA constraints on CD/EoR 

deBoer et al. (2017) 
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Early science has started… 
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… including foreground separation/isolation 

Foreground dominated modes 
(coherent emission on tens of 
MHz scales à small k modes 

along the line of sight) 

“Foreground free” (EoR) region 



and modelling systematic effects 

Ghosh, Mertens, GB et al., in prep 



 deBoer et al. (2016) 

Conclusions 

1)  We are actively pursuing a confirmation (or lack) of the 
anomalous global 21-cm signal claimed by EDGES: 

hopefully an answer in the next few months; 

2)  HERA (the most sensitive 21-cm SKA precursor) is 
coming online: upper limits appearing in 2019 (?); 

3)  The Italian CD/EoR community is still small but very 
active;   

4)   The measurement of the 21-cm signal from the CD/EoR is 
where SKA-low will really be transformational, probing a 

redshift range inaccessible to any other probe; 


