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MeerKAT 2019 pilot survey scanning strategy

Wang+21 [arXiv:2011.13789]

Observations on the sky
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Observations on the sky

Analysis in Cartesian space
3D Fourier-space clustering analysis 

require observations in Cartesian 
comoving (Mpc/h) space

ESA and the Planck 
Collaboration
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➡ Require transformation 
of voxel intensities 
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Transforming each voxel’s sky coordinate into Cartesian space is trivial 
but holes in the coverage will arise unless very corse grid is chosen

Fields not 
suitable for 
Fourier 
transform
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Monte Carlo sampling 
to a Cartesian grid
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0.3 deg

mailto:s.cunnington@manchester@ac.uk


Steve Cunnington [steven.cunnington@manchester.ac.uk]arXiv:2312.07289

Enough sampling particles


Well chosen grid resolution 


➡ footprint in Cartesian space 
with no holes
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Testing with simulations
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➡ https://github.com/stevecunnington/gridimp
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To compensate for smoothing from 
resampling, the Cartesian field is 

deconvolved with the Fourier 
transform of top-hat functions 
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High resolution channels
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Can we mitigate aliasing with higher-order 
assignment schemes
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Can we mitigate aliasing with higher-order 
assignment schemes

Also includes some modelling of:


• power damping from HEALPix 
pixelisation


• power damping from frequency 
channels

mailto:s.cunnington@manchester@ac.uk


Steve Cunnington [steven.cunnington@manchester.ac.uk]arXiv:2312.07289

https://github.com/stevecunnington/gridimp
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In Summary…

With additional 
modelling, good 
accuracy is achieved.

Higher-order particle 
assignment can also 
help control aliasing

Thank you

Need to robustly validate methods for 
transforming intensity maps to 
Cartesian spaces for clustering analysis

Using a suite of lognormal simulations we tested a Monte Carlo field sampling 
technique as a means for regridding the observational data

github.com/stevecunnington/gridimp

Public code 
available to 

generate intensity 
maps with survey 

geometry and 
correct for the 

distorting effects
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100 rotations per sec 10 frames per sec

Original density fluctuationPixel (or sampling) interval

Recorded density fluctuation

Aliasing from resampling

In Cosmology:



Original density fluctuationPixel (or sampling) interval

Recorded density fluctuation

Aliasing from resampling



Simulating the mapping/regridding scenario

Matter power spectrum

realisation

sample onto a lightcone 

- emulates starting point of 
calibrated line intensity maps 

resample back to a 
Cartesian grid for FFT







Higher-order 
interpolation schemes


