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What about the magnetic field? -> 10 nG
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Dashed lines:  Bin boundaries

Dotted line:     Spectral Cutoff
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~ 2x Magneticum hr
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Cluster identification

and properties by

Hernández-Martinez 

et. al. (in prep)
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Traces recent

shocks
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Clusters
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Traces recent

shocks



Cosmic Web
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Traces recent

shocks
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Merger ShocksAccretion

Shocks



Problem:

B-field

only in 

clusters!
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𝐵0 = 10−12 G

at z = 120



Reason:

Insufficient resolution

for turb. Dynamo

(See Steinwandel, 

LMB, et. al. 2022)
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𝐵0 = 10−12 G

at z = 120



Solution:

Analytic

Bfield
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Next Step:

Turbulence

(post-processing)
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Based on: 

Cassano & Brunetti (2005)
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• First current gen simulation with a spectral CR model

• Consistent injection around filaments and in clusters

• Prediction for radio emission

• Radio Emission of Coma, Perseus   

and Virgo (Dolag, LMB, in prep.)

• Predictions for allsky Gamma-Ray 

Emission (LMB et. al., in prep)
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Bonafede+22
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Injection at 

shocks

+ 

adiabatic

compression
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Two injection regions, but currently only one emission region!

Can turbulent re-acceleration change this picture?



Ludwig Böss – Cosmic Magnetism 2023

Pais+18

https://github.com/LudwigBoess/DSAModels.jl
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