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The expansion of a supernova remnant into the
interstellar medium is driven by the hot interior of the
remnant. The transfer of heat away from the
remnant, whether from radiative losses or thermal °
conduction, plays an important role in determining the .
evolution of the remnant.

We present early results from a series of numerical
simulations examining the combined role of anisotropic
thermal conduction and radiative cooling of a supernova
remnant 1n a variety of environments. The fluid equations
are solved using the RIEMANN code (Balsara 1998,
Balsara & Spicer 1999). Heating and cooling rates are
calculated using the cooling models of MacDonald &
Bailey (1981). Thermal conduction 1s calculated using a
time-implicit method with a built-in flux limiter that tops
out the heat flux at the saturated value (Cowie & McKee
1977, Slavin & Cox 1992, Shelton 1999). In the presence

of a magnetic field, the heat flux becomes anisotropic =
Figure 1: 300 eV bremsstrahlung (left), 3 keV bremsstrah- (Balbus 1986) as the heat flux carried by hot electrons does Figure 2: 300 eV bremsstrahlung (left), 3 keV bremsstrah-

lung (middle), and synchrotron (right) emission calculated .+ transfer further perpendicular to the field than the lung (middle), and synchrotron (right) emission calculated for
for our simulations without thermal conduction atter 80 kyrs. ,1actron gyroradius our simulations with thermal conduction after 80 kyrs. The
These remnants appear shell-bright 1n both x-rays and radio. presence of thermal conduction leads to greater emission from

the hot bubble 1n x-rays, especially in higher-density media.
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The presence of thermal conduction decreases the temperature of

the hot gas bubble of the SNR; this 1s accompanied by an increase ——————— | e,

in the density of the gas. Consequently, the x-ray emission can be T MR TIIT oM TTIomE A _ DR TIIT O TTTTOeE e
signiﬁcantly brighter in the centres of these remnants if the 00 T gk Tlllake e o S 100 v S B
dens1ty 1s sufﬁmently large (Fig. 2). This pr0V1des a possible Bmi_ Pt

L
- -\."I
T

o .. ayofate ) ayYa \~AAT aY~ k.

fffffff

-

-
-,
-,
-
-
.
-'\-1-"-"""' mmmm
-
o —

=
-
' -
Ii'# I-‘-'\-i.\'i\
s v

#####

~~~~~~~~~~~
” e T
fffff

3
......
############
- Tt I
iiiiiiiiii
********
- - .

.
'
W #.-l" T ™Y e et
mmmmm
' . '__,-\.-lll' ~~~~~
, - memT T e
L P e P
- — ron
. e T S
L - - e
' 1
' . = B I
o &
'\.'\'.\'.\.

55555

Radius of Shock aleng r (pc)
Radius of Bubble aleng r (pc)

nnnnnn

Time (Myrs) Time (Myrg}



