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A STUDY OF INTERACTION BETWEEN SUPERNOVA REMNA NT SHOCK WAVE
AND GAS CLOUD IN THE INTERSTELLAR MEDIUM

Ermishkin M.V., Surzhikov S.T.
Institute for problem in mechanics RAS, Russia, Moscow, 119526

Magnetohydrodynamic (MHD) interactiobetween the supernova remnant (SNR) and the
interstellar medium (ISMhas been studied usirgthreedimensional numerical moderhe
inhomogeneity of the ISM is introduced by a diffusion gas cloud located near theTBNR.

gas cloud has a spherical shape and consists of two layers. The ineecasphyer with
radius of1.6 pc consists of cold dense gas (concentratierd0 cm?®, temperaturd = 80 K).
Theouter shell with radius of 2 c consists of gas heated by ultraviolet radiation propagating
in the ISM. In this layer of the cloud concentration and temperaturena25cm >,
T=8000K. Parameters of the SNR correspond to explosion of la type supernova star. The
direction of magnetic field in the ISM is constant. In the work two different cases of state of
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the ISM are investigatedi = 10° cm®, T = 1P K andn=1 cni® T=10000K. Numerical
solutions begin at the time when the shell of BBNR reaches the distance op@ The
numerical model has been developed using the ideal MHD model of plasma.

Our findings suggest that for considered values of the t3lsracteristics there are two
different scenarios of evaion of both the SNR and the gas cloud. In the first case (density of
cloud is much higher than density of shock wa
compression and strong mixing of the sumding medium are observed. If densities of the
cloud and the shock wave are comparable the cloud is destroyed. The influence of the cloud on
the shock wave is much smaller in this case. Results of the investigation suggest that
inhomogeneities of the ISMould be an important factor responsible for asymmetry of
radiation intensity images in a number of observed mgya remnants.
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