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BSNR: SN1006
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Left.: X-ray image of SN 1006 remnant (Chandra, Winkler et al. 2014), white: non-
thermal emission, red: thermal emission. A bright filament is observed to the
NW(Acero et al. 2007). Right: 20cm radio-continuum image (VLA).




Origin of BSNRs




Synchrotron emission

* i(v)=Kpv4® (B, )***v(Cecere et al. 2016), where B, is
the magnetic field on the plane of the sky, a is the
spectral index, v is the observed frequency.

» K is proportional to sin?(0g,), quasi-perpendicular case,
or cos?(8;,), quasi-parallel case.



The 3D model for SN 1006

Schneiter et al. (2015) and Velazquez et al. (2017). MHD simulations were
performed employing with the Mezcal code (developed by Fabio De Colle).



Polarized emission

Qv) = foi(v) cos [2¢(s)] ds

los

Uv) = foi(v)sin [2¢(s)] ds

los
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Comparing |, and Q maps (Schneiter et al 2015 and Velazquez et al. 2017). Q maps
indicate the quasi-parallel mechanism.



Turbulent B and p
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This bilateral SNR has an unusual RM Initial setup for MHD simulations of this
distribution (Harvey-Smith et al 2010) object (Moranchel-Basurto et al 2017)




Comparing with observations
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Synthetic maps of I, and Q-Stokes
parameter, and RM (Moranchel-Basurto et
al. 2017). In order to know which
mechanism is actually taking place at the
shock front, it is necessary to analyze
(together) maps of I, of the Stokes
' parameterQ, and RM
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Quasi-parallel, perpendicular, or both?

* Instudies of the interplanetary B, both processes are

actually present.
* K=K, [c0s?0g, +sin20g, /(1+ n?)], where n=(B/6B)>
(Reynolds 1998)

* How to estimate n?



A first approach




Estimating n

* 3D MHD simulations were carried (Guacho code, developed
by Alex Esquivel) considering the expansion of a young (close
to the Sedov phase) SNR into a ISM with a turbulent magnetic
field.

» Different o were taken into account, being ag = p By, with
p=0, 30, 50, 70, and 9o % of By(1 uG)
* Synthetic maps of the polarized emission were performed

from MHD simulations



|, for different B perturbations




Polarization fraction and polar ref. angle distributions




SNR into a turbulent ISM




SNR evolving into the progenitor’s stellar
bubble




Evolution of the synchrotron
emission




Evyapiotw !
Thank you!
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