The Large-Scale Structure of the Universe through
the SKA lenses

AASKAII chapter (Cuciti, Paul, Parekh et al. sub.)
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Radio Megahalos (Cuciti et al., Nature, 2022)

Zwcl 0634.1+4750

Gas density (computer simulation)
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} Radio Megahalos

See next talk!
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} Radio Megahalos

See next talk!
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} Radio Megahalos

See next talk!
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} Radio Megahalos
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} Radio Bridges

Govoni et al. (2019)
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Govoni et al. (2019)



} Radio Bridges

electron is required




} Radio Bridges
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} Stacking filaments (Vernstrom et al. 2021, 2023)

Using Luminous Red Galaxies from SDSS as tracers.
See also results from Hou et al. (2023) on the staking of LWA data around clusters
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} Stacking filaments (Vernstrom et al. 2021, 2023)

Using Luminous Red Galaxies from SDSS as tracers.
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) Predictions for SKA (Cuciti et al. ASKAIl submitted)

Will SKA be able to detect cosmic filaments?
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} Predictions for SKA (Cuciti et al. ASKAIl submitted)
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Starting from simulations
presented in Vazza et al.
(2025)

Snapshot at z = 0.15
(similar to the average

redshift of filaments Iin
Verstrom et al 2023)



} Take home messages

o Big steps forward in the past few years in thé exploratlon of the cosmic. web with radio
telescopes, in particular W1th LOFAR . |

o SKA-Low will be around 68 times more sensitive than LOFAR, but lower resolution

-t »

@ According to our simulations, with 1 hour observing time SKA-I”_;QW will detect at least the
brightest part of cosmic filaments

@ With a larger investment of time, SKA-Mid (Band 1) will reach similar sensitivities to faint steep
spectrum emission
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} Take home messages

o Big steps forward in the past few years in thé exploratlon of the cosmic. web with radio
telescopes, in particular W1th LOFAR . |

o SKA-Low will be around 68 times more sensitive than LOFAR, but lower resolution
@ According to our simulations, with 1 hour observing time SKA-I”_;O‘W will detect at least the
brightest part of cosmic filaments

@ With a larger investment of time, SKA-Mid (Band 1) will reach similar sensitivities to faint steep
spectrum emission

Thank you!
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} Surface brightness profile
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} Spectral index

Using LOFAR 50 MHz and 140 MHz images
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} Radio-X ray point to point analysis

A697 XMM image + LOFAR contours
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Radio vs X-ray surface brightness
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On the origin of megahalos

Simulated 140 MHz radio images

Age = 10.61 Gyr
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Simulated radial profiles
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When the line of sight is perpendicular to the merger axis a
second component in the profile stands out
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} Stacking bridges (Hang et al. 2023)

106 pairs of clusters detected with eROSITA and observed with LOFAR at 14 MHz
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