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Faraday Rotation Measurements 
dependence with galaxy clusters dynamics

Federico Stasyszyn

Collaborators: Martín de Los Rios (IATE), Annalisa 

Bonafede (INAF) & Franco Vazza (INAF)
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Outline
• How we measure Magnetic fields?
• Galaxy Clusters and RMs
• Dynamical classification of Galaxy Clusters

– Relaxed

– Merging

• RM dispersion

• Conclusions

Abell 1689, NASA, ESA, L. Bradley (JHU), 
R. Bouwens (UCSC), H. Ford (JHU), 
and G. Illingworth (UCSC)
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Magnetic fields and GC?
When looking for Magnetic Field in Galaxy Clusters, the prefered 

tool is Faraday RM maps

Feretti et al. 1999

Abell 2163Abell 2163

Feretti et al. 2001/ Govoni et al 2004

Galaxy Clusters: Galaxy Clusters: GalaxiesGalaxies    ((~~5% Mtot)5% Mtot)  + DarkMatter+ DarkMatter  
((~~80% Mtot)80% Mtot)  + Intra Cluster Medium+ Intra Cluster Medium  ((~~15% Mtot)15% Mtot)

RM=0.81.∫ neB .dl rad m−1
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Magnetic fields and GC?
Checking for the LSS, Tayler et al 
2009: compile the first RM catalog 
(NVSS) Just using 2 bands 
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CLASSIX & RM 

Boehringer 2016

Classix X/Ray 
selected clusters with 
RM catalog from 
Sumstrum et al 2014

None of them public
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Boehringer 2016

CLASSIX & RM

~ 2-6 microG /10kpc
~ Accounts  just 
2 % of Thermal energy

As they have the Xray 
information they came up 
with the electron 
density…

Assuming a self fimilar 
model for the clusters.



Galaxies!Galaxies!
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Previous nice plotsCluster Dynamics

Wen & Han 2016
Red: Merging
Blue: Relaxed
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Spacial distribution

Red: Merging / Blue: Relaxed / Green: RM catalog from Tayler
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RM vs cluster state

RM dispersion given as a distance of the Galaxy clutser center
The Relaxed clusters have larger dispersion even at 5 Mpc.
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RM vs cluster state

When selecting the same R magnitude distributions, we reduce the 
difference!
Note: Foreground substraction / No infromation of the RM sources
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RM vs cluster state

Xu & Han 2016 
Compiled a RM catalog 
of extragalactic sources

However it reduces the 
sample from 37000 to 
4500, and is not 
homogeniously 
sampled.
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RM vs distance

Howeever the difference is still 
significant!
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Take home….

● For two samples of galaxy clusters given their dynamical 
state, we found that Galaxy clusters that are ‘relaxed‘ have 
stronger RM dispersion, even at larger radii *!*!*!*!***!!!!.

● We infer a magnetic field to thermal energy larger in those 
cases, reaching a 10% fraction of thermal energy 

● There is a slight dependencence in the luminocity of the 
clusters?

Thank You !

Joing us to the open discussion about the global  and regional 
status of science policies 
(tomorrow at lunch!)
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