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Synchrotron Emission
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Synctrotron emission

enwikipedia.org/wiki/Synchrotron_radiation
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Circular Polarisation Sky

Emissivities from Pandya et al. (2016)
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Estimator
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Haslom et al. (1982) & Remazeilles et al. (2015)



-250 rad - m~ 250



a0 (B, =0, 08 =1)




V(B =0, B =1)

-3e-05 Jy/arcmin 3e-05



V/I (leth =0, Grer = 1)




[V(lath =0, Gra = 1) - V(/Bth =1, Gra = 0)]/I

-3e-05 3e-05



The Galaxy in circular polarization:
all-sky radio prediction, detection strategy,
and the charge of the leptonic cosmic rays

Torsten A. Enﬁlin Sebastian Hutachenreuter Valentina Vacca and Niels Oppermam

The diffuse Galactic synchrotron emission should exhibit a low level of diffuse circular polarization
(CP) due to the circular motions of the emitting relativistic electrons. This probes the Galactic
magnetic field in a similar way as the product of total Galactic synchrotron intensity times Faraday
depth. We use this to construct an all sky prediction of the so far unexplored Galactic CP from
existing measurements. This map can be used to search for this CP signal in low frequency radio data
even prior to imaging. If detected as predicted, it would confirm the expectation that relativistic
electrons, and not positrons, are responsible for the Galactic radio emission. Furthermore, the
strength of real to predicted circular polarization would provide statistical information on magnetic
structures along the line-of-sights.

2017.PRD 96, Issue 4, id043021
- arXiv:1/06.03539




Conclusions

e Galactic magnetism is beautiful
3D structure becomes accessible via polarization

* Circular Polarization is the next frontier
e CP expectation map presented

 Detection is feasible with current / future telescopes if
well calibrated

e CP dllows test of
- co-spatiallity of field components
- charge of synchrotron emitting leptons
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