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SNR 0509‐67.5 overview 

•  Loca'on: LMC  
– Low column density, 
absorp'on 

– Distance: 50 kpc 
•  Size: 25” 

– R = 3.6 pc 
•  SN type Ia 



SNR 0509‐67.5 overview 

•  Op'cs, UV 
– Light echo 

•  Rest+ 05; Rest+ 08 
– Ly β  

•  Ghavamian +07 

•  X‐ray 
– Chandra  

•  Warren & Huges’04; 
Badenes+ 08 

– ASCA  
•  Hughes+ 95 



SNR 0509‐67.5 overview 

•  Light echo 
– 400 yrs  
– SN 1991T‐like explosion  

•  Ly β 
– VSH  = 5200‐6300 km/s  

•  Chandra  
– Si, S, Fe – rich 
– αPOW = 3.4 

– SN 1991T‐like (modeling) 



XMM‐Newton data 

EPIC MOS, RGS spectra 

SPEX NEI model 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Best‐fit parameters 

nenHV  = (1.0 ±0.1)x1058   cm‐3 

kTe    = 4.0 ±0.2    keV 

net   = (1.4 ±0.03)x1010  s/cm3 

net[Fe K]   ≈ 109  s/cm3 

αPOW  = 3.5 ±0.1 

nCSM  ≤ 0.6   cm‐3 

MFe  ≤ 0.1 M 

Fe K 



XMM‐Newton data 

EPIC MOS, RGS spectra 

SPEX NEI model 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Best‐fit abundances 

Fe K 



XMM‐Newton data 

RGS spectra 

SPEX NEI 
Best‐fit parameters 

EPIC  RGS 

kTe, keV  5.2 ±0.2  0.8 ±0.3 

net,  s/cm3   1.62 +0.05  1.3 ±0.3 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XMM‐Newton data 

RGS spectra 

SPEX NEI 
Parameters 

•  σV = 4900 km/s in ejecta 
–  VSH ≤ 6500 km/s 

•  N – not a SN Ia product 
–  nCSM ≈ 0.4‐0.8 cm‐3 

!" !# $" $#!"
!
%

"&
"!

"&
!

'()*+*,-./0123

4
56
,.
78
78
2

    Fe XVII     OVIII  O VII     NVI 



High resolu'on spectra of  
SNR 0509‐67.5 

•  High resolu'on spectra 
– Line velocity broadening of the ejecta 
– Nitrogen abundance – CSM density 

•  Sos X‐ray range 
– Low temperature component 
– Constrain on power‐law index 



Applica'on of the data 

•  Numerical HD simula'on input 
– Explosion model (energy, abundances) 

– CSM density, age 
– Physics: parameters 

•  Comparison the data with the HD models 
output 
– Veloci'es, temperatures  … 
– X‐ray emission (atomic data?) 



Numerical models of  
SNR 0509‐67.5 

•  Size, age, ejecta veloci'es (RGS) and CSM 
density (EPIC, RGS)  
– explosion model  
•  require energe'c explosion for the remnant: 
E≈1.4x1051erg. 

– physics in the remnant  
•  suggests no'ceable contribu'on of rela'vis'c par'cles 
(cosmic rays): ECR≈40% Eth 

•  temperature equilibra'on between electrons and ions: 
Te ≈ 0.01Ti 


