Title of the Post-Doctoral Fellowship

Study of the Faraday effect in the magnetised cosmic web
The research project
This project will focus on the analysis of Faraday Rotation and Rotation Measure Synthesis of largescale structures in the cosmic web, using available radio data as well as through the design of new
observational campaign with new radio telescopes.
A strong expertise in interferometric radio data reduction, analysis of polarised radio emission and
modelling of magnetic felds and electron ageing in the context of galaxy clusters is highly required for this
project.
Funding
This Post Doctoral Fellowship project is funded by the European Research Council (ERC) Starting
Grant no.714196 MAGCOW-The Magnetised Cosmic Web, active from 2017 to 2022.
This Post-Doctoral Fellowship is expected to start in November 2018 and to last 2 years (with the
possibility of a +1 year extension).
Through this project, the Post-Doctoral Fellow will get additional funding resources to attend
international conferences, training activities and to visit collaborators abroad.
Main scientifc goals
• The next decade promises to be a "golden epoch" for radio astronomy, due to the deployment of
many revolutionary radio telescopes. While the most powerful of all, the Square Kilometer Array,
should deliver frst scientifc results only from ~2020, a furry of precious radio observations will be
earlier delivered by the its precursors or pathfnders: LOFAR, MWA, ASKAP. Moreover, the
augmented capabilities of the Jansky Very Large Array after the upgrade with broadband
polarimetry (JVLA) will allow deep studies of Faraday Rotation/Synthesis on selected targets. These
instruments might be able to detect the tip of the iceberg of the rarefed intergalactic medium. The
signal is expected to be diffcult to interpret. Advanced analysis techniques are being developed to
overcome the challenges posed by the wide-feld and multi-frequency nature of next generation of
radio data.
• The detection of the radio signal from the rarefed gas in the periphery of galaxy clusters (e.g. “radio
relics”) or even from intracluster flaments can give us crucial hints about the origin of extragalactic
magnetic felds, which is still unknown, as this environment is predicted to keep dynamical memory
of past seeding events of magnetic felds. Faraday Rotation of polarised background sources and/or
the study of polarisation properties of radio emission can be used to infer the amplifcation properties
of magnetic felds and their distributions of scales. Rotation Measure (RM) Synthesis will allow to
disentangle the contribution from different Faraday components in felds where the presence of
multiple magnetised structures may be present.
Implementation Strategy
• Analysis of existing polarisation data. The MAGCOW group has already access to deep observations
of polarised emission from a few promising candidates, obtained with the Jansky Very Large Array
(JVLA) at ~1.4 GHz (P.I. F. Vazza). The Post-Doctoral Fellow is expected to contribute to the
analysis of these dataset and to assist in the training of a PhD Student at the University of Bologna
who will work on the same data within the MAGCOW group.
• 3-dimensional modelling of the magnetic feld in flaments. The Post-Doctoral Fellow is expected to
lead the reconstruction of the 3-dimensional model of magnetic felds in the cluster outskirts and
flaments targets, based on the combination with multi-band radio data (e.g. GMRT, JVLA,
LOFAR) and with other observations in X-ray and optical. Advanced numerical and semi-analytical
methods developed by the P.I. of MAGCOW and collaborators will be available for this project.
• The Post-Doctoral Fellow is expected to lead new observations targeting flaments on the JVLA and
on other radio telescopes. The access to additional interesting data from new radio telescopes
(ASKAP, MEERKAT) will be granted through the international collaborators of the MAGCOW
group. Synthetic observations of simulated felds produced by the MAGCOW group will be available
for this task and will represent a great advantage for the production of quantitatively motivated

observational proposals.
•

Preparatory work for SKA-MID, based on available data from SKA pathfnders (e.g. JVLA,
MEERKAT and ASKAP). The Post-Doctoral Fellow is expected to get involved in the activities of
working groups related to SKA pathfnders, in order to assess the best strategies for the future
detection of the Faraday effect from the magnetised cosmic web in large polarisation surveys (e.g.
comparing UQ ftting techniques vs RM Synthesis).

International Context
• The Post-Doctoral Fellow will have the opportunity of conducting this research in a forid research
environment, closely connected with the most important international multi-band surveys of the
next decade (with the Square Kilometer Array, Euclid, Athena, etc).
• The ERC group MAGCOW is also closely connected with the University of Hamburg (Germany),
which is the second benefciary of the grant, and this will allow the PhD candidate to work in close
contact with international colleagues since the start of the project.
• Through the collaborators of MAGCOW, the Post-Doctoral Fellow will also have access to the
numerical data and code implementations developed by the group, and to the large simulated
dataset used by the group (http://cosmosimfrazza.myfreesites.net/the_magnetic_cosmic_web).
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