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I. The Kinematics: By means of a FP 
Interferometer (i.e. the PUMA) 



One gets millions of Halpha or [SII] 
profiles over the field. 

From Valdez-
Gutiérrez et al. 2001 



OAN: San Pedro Mártir, B.C. 
Mexico 



PUMA INTERFEROMETER 



 PUMA parameters 
    - Detector                           CCD 1024x1024 

–  FP scanning steps                     48 
–  Finesse                                      24 
–  Spectral resolution                    47.3  km s-1 

–  Plate scale                       0.59 arcsec pix -1 
–  Filters                               Hα                     [SII]  
–  Central lambda a           6570                 6720 
–  Interference order          330                    332 
–  Free spectral range b    847                    931 
–  Sampling step c             17.6                   19.4 
–  Calibration line a           Hα (6562.7)        Ne (6717.04) 
 

        a) in units of angstroms, b) in km s -1, c) in  km s -1 channel -1 



Doppler Effect 



Iso-velocity contours in our 
Galaxy 



Rotation curve of our Galaxy 
(also from Bland & Blitz ) 



The kinematics of SNRs is a 
powerful tool that we can use 
to estimate the DISTANCE, 
and other important parameters 
of those objects. 



The Galactic SNR CTB 109 and 
the quest for its distance: 

From Gregory & Falman (1980), Tatematsu et al. (1987), 
Kothes et al. (2002, 2006) 

Einstein X-rays 
and CO 

Radio 
continuum, 
CO and HI 



While in the optical: 

Hurford & Fesen (1995) 



Sánchez
-Cruces 
et al. 
(2017) 



2D [SII]/Hα line-ratios of the 
optical filaments è a radiative 

shock 



Typical [SII] velocity profiles of 
two regions: 

è SNR CTB 109 IS IN THE PERSEUS ARM 
è THIS SNR HOSTING A MAGNETAR HAS RATHER 

TYPICAL INITIAL ENERGY 



II. X-ray emission important in 
identifying the nature of nebulae: 
SNR versus wind-blown bubbles. 



The Classical Wind-blown 
Bubble Model 



HD models of superbubbles 
(Rodríguez-González 2011) 



The X-rays: From archival XMM-
Newton or Chandra (like here for N185 

SNR in the LMC) 

Reyes-Iturbide et 
al. (2014) 



And for N70 SB in the LMC 

Reyes-Iturbide et al. 2014 



N 70 Superbubble in the LMC 
(Rodríguez-González et al. 2011) 



                     N 70 









The HD models for N70 SB 

González-Rodríguez 2011 



Off-center SN + Winds 

Predicted Kinematics: 

Hard X-rays 

Soft X-rays 



Model M2: 0.2 to 
2, 2 to 10 and 10 
to 20 keV 

Velocities for M4 



Conclusions 

•  High-velocity superbubbles can be 
explained only if one adds a supernova 
explosión inside them in order to match the 
observed expansión velocity and X-ray 
emission. 

•  Models of stellar winds (M2) or only 
supernova explosions (M1) are unable to 
reproduce the observations. 


