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Supernova remnants (SNRs) are believed to accelerate particles up ! Fig 2. The integrated SNR
to high energies ~10*°eV through the mechanism of diffusive shock 1 radio luminosity at v = 1 GHz
acceleration (DSA). Radio, X-ray and gamma-ray emission from i i asafunction of SNR diameter
cosmic ray (CR) electrons supports this picture. Over 10% of the g‘xpfg‘goncaseenogrgiNR EW'tL‘
total SNR energy must go into accelerated particles. Those particles .
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will have a dynamical effect on the shock. 0.1 cm=3, for about 15000 yr
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Fig 1. Schematic shock profile. Dotted blue line, unmodified shock; solid red line, t . . 1
\ﬂock modified by accelerated particles (Reynolds 2008) / 1106 I | ]
4 Method RN ‘_
e O S ” / T
Mignone et al. 2007 12(2) | . . . . . ]
Dwarkadas and Chevalier 1998 Orlando et. al 2012 ol .
O a O 7 | -
SNR initialization: . 10T .
exponential ejecta profile SINIR @O IHon: st :
P ) P 2D/3D hydro code | | | | | ]
from Dwarkadas and | —— h p—— prv— P
. PLUTO
Chevalier _ y SNR Age [yr] -
| A Fig 3. Evolution of SNR paramet_ers: Rt(_,t Fig 4. Maps of density. Snapshot at
shock detection + represents total shock compression, Biis  time 500 years from 2D test particle
CRs back-reaction ampllfle_d | magnetic field, effective (Tp) a_md non-linear hydrodynamic
Eerrand et al. 2010 e ™ !dlgbatlc Index yq¢ and forward shock  simulation (NLDSA).
Ellison et al. 2007 Seriele seesl ErEiier / radius Rgg. Parameters from Fig. 2. \
e e | non-linear model of I
| Magnetic field amplification [ > Blasi Conclusions
Caprioli et al. 2008, 2009 \ ) We are able, for the first time, to simulate the radio evolution of
| | Blasi et al. 2002, 2005 SNRs undergoing efficient DSA without limiting assumptions on its
_ _ L _ _ spatial structure or temporal evolution. Due to the growing number of
T_he quatlon thz_it describes the diffusive transport of particles in one accelerated CRs, the expected SNR luminosity increases during the
dimension (Blasi et al. 2005): free expansion phase, reaches a peak value at the beginning of the
ol o ] af(x, p) 1du af(x, p) Sedov phase and then decreases.
— 1D —f(x, p) —Uu F—— Acknowledgments. This work is part of Project No. 176005 “Emission nebulae:
0x 0x 0x 3 dx ap structure and evolution” supported by the Ministry of Education, Science, and
i . Technological Development of the Republic of Serbia. Numerical simulations were run
+ Q (X, P) =0 on the PARADOX-IV supercomputing facility at the Scientific Computing Laboratory of
: : : . : C : : the Institute of Physics Belgrade, supported in part by the Ministry of Education,
where D is diffusion coefficient, f(x,p) is distribution function, u is Science, and Technological Development of the Republic of Serbia under project No.

the fluid velocity. ON171017. M. P. acknowledges the hospitality of the Osservatorio Astronomico di
The expected synchrotron SNR luminosity is given by the expression Palermo where part of this_ V\_/ork was carried out, _special thanks to Salvatore Orlando
(Berezhko & Volk 2004): and Marco Micelli for their illuminating contributions to this project. M. P. also thanks

' Pmax v Gilles Ferrand for extremely helpful discussions, advices and help during this work.
L,=3.0x 10741V B 2 Fl|—|d
% ef D1 p-fe(p) Ve p References

Pmin
In erg/(sHz), where V., represents effective emitting volume
depending on volume filling factor and current shock radius, B, Is the
magnetic field component perpendicular to the line of sight, f.(p) is
electron distribution function, pniz, and pgp.x  are minimum and
maximum electron momentum, v. IS electron critical frequency and
F(x) represents synchrotron function. We only consider the emission
from the shell and don't account for spatial dependence of electron
distribution function.
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