
Cosmology requirements: 
Discussions/Issues for continuum surveys. 
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Radiometry Equation 

 

onspolarizati  two,
][

mJy 100  SKA,For 

onpolarizati eachfor  
][

2
1

2/1rms

2/1

τδν
σ

τδν

=

=
sys

eff

kT

SA
snr



Types of experiments: 

Also size magnification 
•  Detection experiments (source power spectrum, 

size magnification, lensing magnification, ISW) 
•  Shape experiments (weak lensing) 
•  Both have very different requirements! 



Issues regarding foregrounds and continuum 
surveys: 

Most of the requirements are given from the plots below, 
other science requirements need confirmation 

•  Area to be covered in the sky. 
•  UV coverage. 
•  Polarisation. 
•  Frequency coverage. 
•  Band pass 
•  Sensitivity. 



Flux calibration (for counts) 

•  Flux calibration is needed as 
close to a percent level. 

•  Can use dipole for calibration! 
•  Strategy in terms of knowledge 

of the beam, plus beam tiling is 
very important 

•  Maybe having two arrays 
observing the same patch is 
one way to further reduce 
systematic effects 

•  NEED stable beams... 
•  NEED large overlap of beams... 

Any design which does not 
allow for this is not good 
enough. 



Beam and other calibration 
EoR-NCP image 

•  Look at sources 
away from the beam 

•  What is the effect of 
this over a 
measurement of a 
power spectrum? 

•  Beam calibration 
needs to allow such 
sources to be 
removed down to 
the noise levels. 

•  Better with dishes, 
PAFs? 



Beam, confusion (important for counts) and 
sensitivity at a given scale. (important for 
shear) => ARRAY CONFIGURATION! 

•  The current beam is very suboptimal in the current design 
–  Need more sensitivity at the larger angular resolutions (where 

sensitivity rolls up around 0.6-0.8 arcsec) 
•  REQUIREMENT FOR COUNTS: A beam which is not confused at the 

1microJy  
•  REQUIREMENT FOR SHAPES: Smaller than the typical galaxy size. 

–  If we phase up the core: do we still have enough galaxies above the signal to noise? 
•  This is coupled to the frequency what if the beam is confused at one 

frequency and not at another frequency: which to choose: at 300MHz? 
500MHz? 1GHz?. 

•  NEED for significant sensitivity at ~100km at 800MHz -> 1 arcsec. 



Color dependent shapes 
•  This is not an issue for 

radio if we have the correct 
signal to noise to check this 
systematic 

•  Changes of spectral slope 
as a function of radius (has 
this been measured or is 
this known in the radio?) 

•  If we assume that weighting 
can be tweaked for this to 
be checked, the signal to 
noise might drop enough so 
that the science is at risk 

•  Timescales same as Euclid 
so this is science which is 
very competitive!!!!! 



Frequency range:  
SKA-LOW versus SKA-Mid versus SKA-SUR 
(sensitivity, important for counts) 

•  Maximum survey speed without being 
confused (BUT sources are brighter in the ) 

•  We are frequency agnostic for science BUT! 
•  Do we want to mix surveys/ get rid of 

systematic 
•  Touching surveys in terms of frequency? 
•  Survey speeds: 

–  SKA-LOW: 2.7 * 10^7  BW: 250             
(50-350MHz)  

–  SKA-MID  : 1.3 * 10^6  BW:770       
(350MHz-14GHz) 

–  SKA-SUR:  2.75*10^6 BW: 500      
(650MHz – 1.6GHz) 

QUESTIONS: 
SKA-SUR purpose? 
Best spot for a continuum  
(one survey? Two surveys for 
systematic effects?) 
If more than one, placement of 
SKA-SUR frequencies (can do 
1.2-1.6 with SKA-MID!) 



Other issues: computational systematics 
•  Computational: 

–  Uv fitting? Probably better systematic effects than image 
plane fitting. 

–  Possible other methods can be used for imaging to help the 
shape experiments (Compressive sensing) 

–  Number of pixels per resolutions element at least 0.2’’. 
•  Systematics: 

–  Polarisation purity to measure the polarisation angle (help 
with intrinsic alignments, we need a requirement here to be 
confirmed!) 

–  Need a measurement of the polarisation angle of each of the 
galaxy where this is possible. And a good fraction of 
galaxies. 



Conclusions/ list of Issues 

•  Calibration (beam and flux calibration) 
–  Dual antenna calibration cross correlation 

•  Antenna design (beam pattern) 
•  Optimal frequency for a continuum survey(MID 

versus SUR) 
•  Uv fitting 
•  List positives of radio: less colour bias (look at it) 
•  Deterministic beam, modelling, stability 
•  Optimisation between resolution and sensitivity 

(sensitivity at a given resolution... Configuration!)  


