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Concordance cosmology

• Most of the matter in the Universe appears to be exotic (‘cold’ dark matter, CDM)
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Concordance cosmology

• Most of the matter in the Universe appears to be exotic (‘cold’ dark matter, CDM) 

• Two very distant (in time, scale, energy) yet remarkably similar stages of cosmic evolution
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Concordance cosmology

• Most of the matter in the Universe appears to be exotic (‘cold’ dark matter, CDM) 

• Two very distant (in time, scale, energy) yet remarkably similar stages of cosmic evolution 

• Inflation: 

• A ‘paradigm’ with a large number of practical realisations—need to trim down 

• Imprints: B-modes (mainly CMB) and primordial non-Gaussianity (mainly LSS)
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Concordance cosmology

• Most of the matter in the Universe appears to be exotic (‘cold’ dark matter, CDM) 

• Two very distant (in time, scale, energy) yet remarkably similar stages of cosmic evolution 

• Inflation: 

• A ‘paradigm’ with a large number of practical realisations—need to trim down 

• Imprints: B-modes (mainly CMB) and primordial non-Gaussianity (mainly LSS) 

• Dark energy: 

• Another mysterious scalar field or simply a seemingly fine-tuned 𝛬? 

• Or, even, a symptom of an incorrect gravity theory on cosmological scales?
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Cosmic microwave background
[COBE Collaboration 1990; 
WMAP Collaboration 2013; 
Planck Collaboration 2018]

<latexit sha1_base64="Dfnlu2ODunye7vM47A3C9tTq09A=">AAACPnicjZDLSgMxFIYzXut4q7p0EyyCi1KmLtSlt0V3VrCt0BmGM2lag0lmSDKFMswL+RQ+gtu6FdyJW5emF0GLgj8E/nznHE7yRwln2nje0JmbX1hcWi6suKtr6xubxa3tpo5TRWiDxDxWtxFoypmkDcMMp7eJoiAiTlvR/cWo3upTpVksb8wgoYGAnmRdRsBYFBYv/awWemW/D+pK0B6Ema8EFvksiSwxkJbPJledl+WX8/OwWKpWvLHw36aEpqqHxRe/E5NUUGkIB63bVS8xQQbKMMJp7vqppgmQe+jRtrUSBNVBNv5tjvct6eBurOyRBo/p94kMhNYDEdlOAeZOz9ZG8LdaOzXdkyBjMkkNlWSyqJtybGI8ig53mKLE8IE1QBSzb8XkDhQQYwP+sSUSuev+L5XmYaV6VDm69kqn59N8CmgX7aEDVEXH6BTVUB01EEEP6AkN0bPz6Lw6b877pHXOmc7soB9yPj4Be/+vZA==</latexit>

{H0, �m, �b, �, As, ns}
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The cosmic large-scale structure
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Present and future data
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Cosmology at radio wavelengths

• Surveys carried out at radio wavelengths: 
• HI-line galaxy surveys 
• Continuum galaxy surveys 
• Radio weak lensing surveys 
• HI intensity mapping surveys 

• Multi-wavelength synergies
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SKAO Cosmology

[SKA Cosmology SWG  SC 2020]⊃

Publications of the Astronomical Society of Australia (2020), 37, e007, 31 pages
doi:10.1017/pasa.2019.51

Research Paper
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Abstract
We present a detailed overview of the cosmological surveys that we aim to carry out with Phase 1 of the Square Kilometre Array (SKA1) and
the science that they will enable. We highlight three main surveys: a medium-deep continuum weak lensing and low-redshift spectroscopic
HI galaxy survey over 5 000 deg2; a wide and deep continuum galaxy and HI intensity mapping (IM) survey over 20 000 deg2 from z =
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Cosmology with the SKAO

• Current SWG chairs: 

• Ian Harrison 
(Cardiff, UK) 

• Marta Spinelli 
(Nice, France)
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Future perspectives
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SKA Science Book 2025

• 23 cosmology chapters 

• 4 led/coordinated by Italian scientists
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SKA Science Book 2025

• HI-line galaxy surveys 
• Continuum galaxy surveys 
• Radio weak lensing surveys 
• HI intensity mapping surveys 

• Multi-wavelength synergies
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SKA Science Book 2025

• HI-line galaxy surveys 
• Continuum galaxy surveys 
• Radio weak lensing surveys 
• HI intensity mapping surveys 

• Multi-wavelength synergies

…………………………………………….………..2



St
ef

an
o 

C
am

er
a 

C
os

m
ol

og
y 

25
 · 

XI
 · 

20
25

SKA Science Book 2025

• HI-line galaxy surveys 
• Continuum galaxy surveys 
• Radio weak lensing surveys 
• HI intensity mapping surveys 

• Multi-wavelength synergies

…………………………………………….………..2 
………………………………………………..2
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SKA Science Book 2025

• HI-line galaxy surveys 
• Continuum galaxy surveys 
• Radio weak lensing surveys 
• HI intensity mapping surveys 

• Multi-wavelength synergies

…………………………………………….………..2 
………………………………………………..2 
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SKA Science Book 2025

• HI-line galaxy surveys 
• Continuum galaxy surveys 
• Radio weak lensing surveys 
• HI intensity mapping surveys 

• Multi-wavelength synergies

…………………………………………….………..2 
………………………………………………..2 

………………………………………………3 
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SKA Science Book 2025

• HI-line galaxy surveys 
• Continuum galaxy surveys 
• Radio weak lensing surveys 
• HI intensity mapping surveys 

• Multi-wavelength synergies

…………………………………………….………..2 
………………………………………………..2 

………………………………………………3 
……………………………………………7 
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SKA Science Book 2025

• HI-line galaxy surveys 
• Continuum galaxy surveys 
• Radio weak lensing surveys 
• HI intensity mapping surveys 

• Multi-wavelength synergies

…………………………………………….………..2 
………………………………………………..2 

………………………………………………3 
……………………………………………7 

…………………………………………………3 
• Fundamental physics………………………………………………………….2
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Open for discussion

• Capability deferral of wide area scanning 
[N.B. Discussions started about mitigation via existing pipelines] 

• SKA-Low sensitivity impacted by core station deferral 
• AA4 is really looking unlikely now… 

• Anything relying on >50 km baselines waits until late-2030s? 
• Concern about turning of MeerKAT before SKA is ready


