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Single-dish Intensity Mapping with MeerKAT
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Credit: Piyanat (Boom) Kittiwisit

Credit: SARAO
➢ Synchrotron Foreground Model



Primary Beam Shape

➢ Realistic 
model: 
EIDOS (Asad 
et al. 2021)

➢ Beam 
oscillation: 
(Matshawule 
et al. 2021)
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Beam Modelling 
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➢ Beam at 1055 MHz



Beam Impact on Simulations
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✱ Beam = 

➢ Gridimp (Cunnington et al. 2024): lognormal HI 
simulations centred on 1055 ± 15 MHz

➢ Convert Input 𝑷(𝒌) to 𝑪𝓵 

Compare 
Averages 

and Model

Take 𝑪𝓵
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➢ Gaussian beam would disagree with MeerKAT 
results by ~25%

➢ EIDOS: Upwards/Downwards disagrees with 
Rightwards by ~15%
➢ Averaged and Full <1% difference
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Summary
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➢ Gaussian beams significantly misestimate HI IM signal

➢ Observe distinct impact of sidelobe strength and shape

Future Work

➢ Use 𝑷(𝒌) to 𝑪𝓵 conversion of input model to look into 
correcting for beam shape 

➢ Expand study across more frequencies: oscillating shape
➢ Cover full SKA-mid: investigate mixing SKA and MeerKAT 

dishes



Backup slides
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➢Asymmetric 
oscillation: 
(Matshawule et al. 
2021)
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➢Testing sidelobe decline rate
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➢Original Slide by Mattieu de Villiers
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