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● 21-cm radiation from neutral hydrogen (HI): 
An important tool to reveal the origin and the evolution of the 
first stars and galaxies of the Universe, and the nature of 
dark matter and dark energy.

● The 21-cm signal is buried under many orders of magnitude 
brighter emission from our Galaxy and other galaxies, 
collectively called the foregrounds 

● It is necessary to have an extremely high dynamic range 
calibration of the telescope 

Motivation of this work
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HERA calibration  
Redundant calibration: 

● Solve for the gains and unique visibilities 
simultaneously using the visibilities 
measured from identical baselines 

● No prior information about the sky or the 
instrument other than the assumption that 
elements (baselines, beam) are identical.

Absolute calibration: fix the degeneracies

● Degenerate parameters:  e.g., flux scale 



Absolute calibration: Requires a sky-model that is
● Complete
● Accurate in position 
● Accurate measurements of spectral indices to reduce spectral errors 

HERA uses GLEAM catalogue

● 90% complete at 50 mJy 
● 50% at 25 mJy
● angular resolution: ~2.5 arcmin at 

154 MHz.
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We plan to utilize the high angular resolution and 
wide bandwidth of uGMRT to improve the absolute 
calibration of the Hydrogen Epoch of Reionization 
Array (HERA), 

 Increase completeness at lower fluxes, detecting fainter sources
● High-resolution: identify more sources 
● Increased accuracy in spectral index measurement using GWB data.

Motivation of this work
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cumulative area of the mosaic which has an rms noise 
less than or equal to the corresponding rms level

50% of the image area has an rms less than 5-6 mJy

















Thanks for your attention






