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1 Extended Abstract

The Cosmic Dawn (CD) and the Epoch of Reionization (EoR) marks a turning point in cosmic history, creating
the emergence of the first luminous objects that ionize the intergalactic medium (IGM). Understanding this period
is of great importance for cosmology; and the key probe of this period, the evolving 21-cm line from neutral
hydrogen residing in the IGM can provide us with a wealth of information. The upcoming Square Kilometer
Array (SKA1-Low) has the potential to create tomographic images of these periods in cosmic time. However, the
inherent presence of galactic and extra-galactic foregrounds and instrumental noise poses significant challenges in
the detection of the underlying feeble 21-cm field.

Figure 1. Slice of a simulated 21-cm brighness tem-
perature map at z = 7.2

Figure 2. Slice of a simulated Foreground map at a
frequency of 150 MHz

Our study delves into the development of reionization by utilizing a novel statistic called the "Largest Cluster
Statistics" (LCS)[1], [2]. We put particular emphasis on the morphological and topological development of the
ionized regions during EoR, especially at the time of percolation transition. We investigate on the effect of SKA1-
Low beam, telescopic noise. Further, we delve into the implications of point source and diffuse foreground emis-
sion, by using their simulated models, and creating synthetic 21-cm observations of the EoR. We employ LCS on
these observational maps and quantify the bias that these effects introduce in the observation of the morphological
development of the ionized regions and draw inferences on the history of reionization.
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