
 

 

In our analysis, we used Heasoft 6.20, CALDB 4.7.2, CIAO 4.8, XMM-SAS 16.0.0, XSPEC 
12.9.1,  SAOImage  DS9  7.3.2  and  AtomDB  3.0.8.  NH  and  kTe  were  calculated  for  the 
background of the RX J1713.7–3946. We selected a source-free background region in the 
same field of view (FoV) and fitted the spectrum of this region (Figure 1) with a model of 
(Abs1 ×  POWER-LAW) + (Abs2 ×  (APEC  + APEC)) + (APEC),  where absorbed two-
temperature APEC  component represents the GRXE emission which represents the high-
temperature plasma (HP) and low-temperature plasma (LP), while absorbed POWER-LAW 
model represents the CXB emission and the third CIE plasma model represents the LHB. 
The TBABS model is used for the first and second hydrogen column density values (Wilms 
et al., 2000). While applying the model, the fixed hydrogen column density parameters of 
CXB component (Bamba et al., 2016) are provided by Kalberla et al. (2005) for the remnant. 
The results are shown in Table 3. As a final step, the background spectrum is simulated with 
the FAKEIT command (Figure 2).
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Figure 1. 0.5 − 7.0 keV X-ray image of  Northwest of  RX J1713.7–3946. 
The background region was selected from a source-free area in the same 
FoV. The color scale corresponds the image counts.

         

We present the results of a study of the Galactic supernova remnants (SNRs) Cas A, RCW86, SN1006, RX J1713.7-3946 and Vela Jr., which are well-known members of the 
shell-type SNRs. They have limb-brightened morphologies in both X-ray and radio bands. Due to the emphasised importance of background estimation in spectral analysis in 
plenty of studies, POWER-LAW and APEC models were used to analyze Cosmic X-ray Background (CXB), Galactic Ridge X-ray Emission (GRXE) and Local Hot Bubble 
(LHB) components of background emission with calculating the Galactic hydrogen column density (NH) and electron temperature (kTe). Using archival data from XMM-
Newton and Chandra, we investigate the thermal and non-thermal X-ray emission, the ionization states and the plasma structures of these SNRs by extracting the  X-ray spectra 
from different regions across the remnants.

Shell-type SNRs,  whose appearance is  characterized by a limb-brightened shell  formed by the ejecta from the SN explosion and afterwards also by the swept up 
surrounding material, have dense outer layers that emitting more when compared with the other regions of the SNR. But also, in young SNRs, the dense emission may be 
caused by the reverse shock that has not reached the inner ejecta yet. In these both cases, the limb-brightening provides the shell-like morphology. Shell-type SNRs have 
bright morphology both in X-ray and radio bands, but not bright emission associated with central region. Due to show the importance of background estimation, RX 
J1713.7–3946 selected as a sample for the analysis, whose progenitor mass is about 12 M⊙ − 16 M⊙ and lies at a distance of 1.3 ± 0.4 kpc, probably in the Sagittarius 
galactic arm (Cassam-Chenaï et al., 2004).
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Figure 2.  Chandra spectral plot of the simulated background region in the 
0.5 − 7.0 keV energy band. 
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GRXE component of the selected background region was found to have the values of kTHP 
~ 0.48 keV, kTLP ~ 8.92 keV, the NH(GRXE) was found to be ~ 2.02 × 1022 cm-2, and LHB 
component was found to have the kTe value of ~ 2.50 keV. In the next step, we will discuss 
the  effects  of  background  modelling  according  to  the  values  based  on  subtraction  of 
estimated different backgrounds from source spectra. We will repeat the same method for 
our other selected SNRs, as well. While estimating the background of each remnants, we 
will  also consider the environment where the remnants are located in,  for example,  the 
distance  from  the  galactic  plane.  Thus,  the  contribution  of  the  background  to  the 
morphological and spectral properties of SNRs will be discussed in such an analysis. Once 
the background analysis is finished, we will model the background subtracted spectra of 
each SNR using a  combination of  thermal  and non-thermal  models.  We will  apply  the 
models  such  as  VNEI,  VPSHOCK,  VAPEC  under  XSPEC  for  thermal  emission,  and 
POWER-LAW  or  SRCUT  models  for  non-thermal  emission  from  the  SNR.  We  will 
investigate the contribution of  the ejecta and interstellar medium from the each SNR. We 
will  also  study  the  variations  in  spectral  properties,  such  as  temperature  and  element 
abundances throughout the remnants.
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We fitted the X-ray background 
spectrum with the model:

NH(CXB)  ×  CXB + NH(GRXE)  × 
(HP+LP) + LHB

CXB parameters were fixed to 
those of  Kushino et al., 2012. 
The other parameters were set 
free  because  of  spatially 
variability.


