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The hot and energetic. Universe

How does ordinary matter assemble into the
large-scale structures we see today!?

How do black holes grow and shape the
Universe!
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Rau et al. 2013 arXiv1307.1709
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The hot and energetic. Universe

Collecting area
Spatial resolution
Field of View (VVFI)
Spectral resolution (XIFU)

(timing resolution [MUs WFI])



Synergles with SKA and pathfinders
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Radio Luminosity (erg s™')
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The halo-turbulence connection
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The halo-turbulence connection

Brown & Rudnick 2010
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The halo-turbulence connection
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Shock acceleration in relics
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Some upcoming radio surveys
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Population studies

Cluster

Survey | Details | o .
Science

Southern

continuum Haloes, relics,
FELAGRENE survey, |.4GHz, |tailed galaxies

10", 104}y

Northern

continuum Haloes, relics,
MAAGIRN survey, | 4GHz, |tailed galaxies

6", 10u)y

Northern sky, .
LOFAR 30-240 MHz, 10" Haloes, relics

Southern sky,

S80SO FIZ .
MAAYZ:N s Haloes, relics




AGN-ICM interaction

MSO735.6+7421 a z=0.22; M84 a z=0.0034
NASA, ESA, and B. McNamara C.Jones



AGN-ICM interaction
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Conclusions

» Athena represents a quantum leap forward in X-ray astronomy
» Unprecedented combination of spatial and spectral resolution

» Strong physical connections between radio and X-ray emission
» For many different astrophysical sources
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~» Many synergies between Athena and SKA and pathfinders
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