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Sources of reionization and Cosmic dawn

• Galaxies (stars inside galaxies) 
• QSOs 
• Mini-QSOs, HMXBs, Pop III stars (X-ray sources)
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Ionized regions around bright QSOs

Using semi-numerical simulations 
(Datta et al 2008)

Radiative transfer (C2-Ray) 
(Datta et al 2012)
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21 cm signal around sources
Visibility is related to sky sp. intensity

For spherical ionized bubble visibility  
can be written as



Components of observed visibility

~1/Rb



Matched filter formalism
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Matched filter method
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Results from simulations for LOFAR

Datta et 2012, MNRAS



Imprints of sources during cosmic dawn
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Imprints of sources during reionization epoch
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Modelling Sources during cosmic dawn



Signal profile around mini-QSOs

Ghara, Choudhury, Datta, MNRAS, 2015



Square Kilometer Array (SKA)

Two separate telescopes 
!

• SKA -mid: 350 MHz-14 GHz (South Africa) 
!

• SKA -low:  50 -350 MHz (Australia ) 

For HI 21cm observations SKA -low can probe 
!
• Redshift range: 3<z<27  
!

• Universe’s age: 0.1 Gyr- 2 Gyr 
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SKA1-low Specifications



SKA1 -low 

Baseline coverage for 4 hrs observations at -30 degree 
declinations



Observing with SKA-low
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Ghara, Choudhury, Datta, MNRAS, 2016



Estimator

E= Σ Σ V(Ui, νj)i j

Adding the signal from all baselines and channels

Estimated signal to ratio



Detectability with SKA1-low (1000 hrs)

Ghara, Choudhury, Datta, MNRAS, 2016



Summary

• Detection of 21-cm signal around individual sources is a direct approach to probe 
EoR. It is also easy to interpret. 

• Matched filter technique is a promising technique for individual ionised bubble. 
!

• SKA -low is at least ~10 times more sensitive compared any existing low freq. 
telescope 
!

• SKA -low should be able to detect the sources during cosmic dawn  
!

• Various source parameters such as the mass, age and IGM density can be 
probed with 1000 hrs SKA1-low observations 



Issues 

• Targeted search around known QSO e.g, Mortlock QSO. 
• Blind search 
• Detailed study using foreground 




