X-ray emission of the shock of SN1006.

Constraints on electron kinetics

O.Petruk’, F.Bocchino?, G.Castelletti®, G.Dubner?, D.lakubovskyi4, M.Kirsch®, M.Miceli?, l.Telezhinsky®

TInstitute for Applied Problems in Mechanics and Mathematics & Astronomical Observatory (Lviv, Ukraine)
2INAF-Osservatorio Astronomico di Palermo & Consorzio COMETA (Italy)
3Instituto de Astronomia y Fisica del Espacio (Buenos Aires, Argentina)
4Institute for Theoretical Physics (Kiev, Ukraine)
5European Space Astronomy Centre (Madrid, Spain)
6Astronomical Observatory in National University (Kiev, Ukraine)

SNRs and kinetics of electrons

For this puprose,

the radio and X-ray observations
of SN1006 are used.
These are
the archive X-ray data
from XMM-Newton observatory
as well as
newly processed Parkes and VLA
radio observations
including the data in
AB configuration of VLA
which provides
highest angular resolution.

The goal of the present study is to trace the behaviour of the
electron-ion equilibration levelys, the electron injection efficiency ¢,
maximum energy of accelerated electrons E,,, over the strong
nonradiative shock in SNR.

X-ray observations with XMM

SN1006 was oserved by XMM
8 times in period 2000-2005.
Total cleaned exposure is 122 ksec

Two different methods are used for analysis of
he maindifeence s the way of back
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The best ever obtained
radio image of SN1006
(synthesized beam 8°x5")
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We make use of:

- Brightness profiles

- Fluxes for X-ray analysis

- Detailed map for comparison with X-ray images
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EPIC MOS mosaic of SN1006
used for spectral analysis

- electron thermalization level X
- electron injection efficiency G,

- energy partition between
thermal and nonthermal electrons
Entr/Eins

- maximum energy of accelerated

electrons Epay

- their dependence on the shock

2.0-4.5 keV

Exposure-corrected EPIC MOS mosaic images of SN1006
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Ennax is within 20-60 TeV

1 S M Enax Is limited by the age of SN1006, not by the radiative losses

any dependence on V

As < v25 The higher electron-proton equilibration the smaller injection efficiency: G o< xs"-" , in agreement
e G with model of Petruk & Bandiera (2006).
nt/ Etn o< V2,

velocity

o T, does not reveal any dependence on the shock velocity V, in agreement with model of Ghavamian et

Enax i limited by the al. (2007).
f SN1006 8
ceot Since T, o< V2 then the expected dependence of thermalization level on V. is Xs < V=2, This is close to our

preliminary trend Y o< v2s

E i/ Ey, increases with V, due to decrease of the electron thermalisation level and increase of the electron
injection efficiency

G S P




