Fvolution of High-energy Particle Distribution in Supernova

Remnants
Houdun Zeng , Yuliang Xin, and Siming Liu

Purple Mountain Observatory, Chinese Academy of Sciences. liusm@pmo.ac.cn and zhd@pmo.ac.cn

Abstract SED of 35 SNRs
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most middle-age SNRs, the energy loss timescale
of electrons at the high-energy cutoff is approx-
imately equal to the age of the correspond-
ing remnant implying quenching of very-high-

The left panel shows the multi-wavelength spectral data of 35 SNRs. The middel panel shows the
spectra normalized at 100 GeV to 107> MeV cm ™2 s~ . The right panel shows the radius, distance,
age, medium density, shock velocity of some sources.
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Example: the best fit to the SED and 1D probability distribution of the parameters for W28. The
right table lists the model parameters, o, Ep., Ee cut, Ep cut, the magnetic field for synchrotron
We use their latest database ¢, which summa- emission, B, and the total energy content of protons, W,, with & > 1 GeV for a given density and
rizes the basic physical properties and obser- distance, as well as the ratio Wp/W,, the adopted density, and the reduced x* for the best-fit of
vational status of all SNRs (Green 2017), and part SNRs.
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We use the Markov Chain Monte Carlo (MCM-

C) algorithm to carry out the spectral fit. Multiwavelength observations of SNRs provide a unique opportunity to study evolution of high-
energy particle distribution trapped with SNRs, which is closely related to the particle acceleration
and escape processes. In this paper, we extend our earlier comparative spectral study of three SNRs
to a sample of 35 SNRs (Zeng et al. 2017). In general, our results are compatible to the scenario of
, , SNR origin of Galactic cosmic rays. Young SNRs have relatively soft spectra; however, their break
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