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Results - .

- ¢ .
Supernova remnaMts (SNRs) are the testament of the : | Fig. 1 shows a histogram of the densﬂyo’the SNRSs.
final act in the life of a massive We find that.it follows a log-normal distributiop with
important for enriching and heatin mean log(n,)=2.32 em-3 and a standard deviation of
medium, and for oroviding information 0.49.. 7y
_ stages of stellar evolutlonﬁNRs are’;har Fig. 2 (bottom of the page) shows the shock velocity
by complex physical processes resulting in a multi- for all objects with availaple nfeasurements. We see
phase, gas radiating across the selectr that the vast majority has velocities of ~50-250 km/s.
peetrum. Over 800 SNRs are known in our Xy; However, there are a few objects with velocities
howeVer, so far there have not beenﬁ'ﬁy systematic higher than 1000 km/s. These arggmostly «Type la or
studies of their populatlon (mostly In the" optical, oxygen-rich SNRs, (including some well knowh X-ray
band). emitting objects).
Wg present an mvestlgqtlon of the physmalgropertles fn Figs. 3 and 4 we explore thewsrelation between
of Galactic SNRs based on an extensive literature shock velocity and density or%age. We see that there
survey. We explore the correlations between o he L 1S no strong oorrelatlon between velocity and density.
physical parameters' of SNRs (sech as veloolty, However,. ‘ther® is a clear anticorrelation betwaen
density and excitation parameters) as a function’ of velocity andr age (as expected fromwsSNR evolution
their ¥age and type, providing,for the first time a models; grey points in Fig 4).This indicates that age
picture of the overall trends ofthe properties of ‘the is* the driving®&ctor of the SNR shock veloolty for
SNR population withiniour Galaxy. optically emlttlng SNRs.s . «
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Figure 1: Jlistogram of the distributien of
eleairon density across the populafion of 63
. ,’1 Galactic SNRs with available measurements. *

Methodology
-
Our literature survey is based on the GaJaotlo SNR

. Catalogue of Green (2022). We thorotighly ex?llned
all available publications of the SNR sample
focusing on measurements oa‘ r shock or
expansion veloeity, density and temperature, based
an a variety of methods and tracers. .
We have found data for 63 SNRs. with published
’mformanon For 34 objects, we aIso,hav&formatlon
on individual regions, providing picture’ of the
variation of the physical parametertvlthm an object. « .
Age and distdnce information ds obtained from the ~
database of high-energy obs’;\/atl s of Galactic
*SNRs (Ferrand & Safi-Harb, 2012) .
In order to account for upper/lower li

ranges reported in these publications,
approach where wesdraw values fro
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Chousein-Basia et al., to be submitted

Figure 4. A plot of the shock velocily agaifst the  *

S, and value v 1 A A S SNR agé. The pointssare color-coded ace@ording
followed,an IgUFEISiean shock valocity as a function to the measured electrgn density. Grey squares

HeaV|S|de b, oensity.,weak upward trend is show the expected eXpansigp velocities based
speotlvely observed.

step furiction or a Gaussian distributio e o on basic evolution s (Cioffi et al..1988) and.
We then calculate the mean' and standard deviation - - od the measuked electon density and age of each
«fromthgse drawS. Fowr objects with multiple available‘ - - . . SNR. Theé*agreem@ht between the observations
measurements, we first calculate the gean of t i ' Y - and the expected Velocities from the models is
measurementsybefore including them in our statisti I . . : remarkable. o B =
analysis. . . . gy . : o~ . .

Chousein-Basia et al., to be submitted .
Velocity Measurement Method

@® Doppler ® Other ® Line Ratios ® Line Broadening i  Shock velocities and respective
S for the SNRs with available
measurements in the]iteréture. The data
. points are color-coded according to the
£ HHIH method used for the velocity determination. "
U . For objects with multjgle measurements we 4
calculate the mean™elocity and standard
Vio w0 a0 200 0 w0 deviation usmg the sampling approach
described above. The velocities are well
below 500 kr&s for most objects, with a
few objects reaching values-up to #1500-
S10[0]0 km s in extreme " cases (e.q.
' gelatively young objects). :
The insert shows a distogram of al
available velocity measurements for the
SN1006 (133 individud! *regions). The *
............................................................... standard deviation of tH€& measwrements
S (246 km/s) i indicativegof the robustness*
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of these measurements. .
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