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"... Dec 2010 ... the spots ... 
have not, in general, merged 
together." - R. Kirshner
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Very-Broad Component in Spectra Hydro-based Model Results

Grating Observation Epochs

Composite RGS Spectra
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Different behavior in 0.5-2 and 3-10 keV;
grating observation epochs indicated. RGS has good effective area at low energies, 

especially useful for the N and O lines.

HETG high resolution data (black) have a clean (largely Gaussian) line response.
Best-fit 3-shock model including a "very-broad" term is overplotted (red).

At right, the model 
locations of the FS 
(blue), CD (red) and RS 
(green) are plotted along 
with radii measured 
from ACIS image fitting 
(Racusin+ 2009).
   Note that the 8.6 GHz 
radio radii (Ng+ 2008) 
are larger than the X-
ray values.

Located in the LMC @ ~ 50 kpc.
      Angular diameter ~ 2".

For fitting, the very-broad 
component is a gsmooth-
broadened version of the 3-
shock model (blue curve.)
This ad hoc spectrum is in 
good agreement with the NEI 
emission computed from the 
H II hydro (magenta curve)-- 
supporting the identification 
of the very-broad flux with 
the H II region.

The grating data are 
better fit if a "very broad"  
component is include as 
well, blue curve at right.
   Confidence contours show 
a decrease of the broad 
fraction with time.
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The observed light curves can be reasonably modelled as the 
sum of the H II region emission (magenta and green curves) 
plus several time-staggered shocked-ER curves (e.g., the red-
orange curve.)  The measured very-broad fluxes (magenta 
diamonds) are in agreement with the late-time H II emission.
   Note the difference in late-time behavior for the "thick" 
and "thin" ER cases -- future data will tell the difference !

The radii (vs time) from the 
hydrodynamics can be used 
to generate simple images 
of the 3D structure implied 
by the model.  These are 
shown at right for two 
epochs and in three 
different viewing cases.
   The shocked H II 
material (from CD to FS) is 
in blue; shocked Ejecta (RS 
to CD) is in green.  The 
shocked ER material is 
schematically shown with 
the red spots.
   A guess at the 8.6 GHz 
radio is shown in gray at 
higher lattitudes. 
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The X-ray emission from the model 
is calculated as the sum over many 
mass cuts (the gray lines above.)  
Each region has a kT and Tau value; 
the distribution of these is shown 
at right at the HETG-11 epoch.  In 
order to match the observed 
spectra, additional high-density 
clumps must be added (red points).
This clumping likely arises from the 
complex interaction of the shock 
and the spot, not captured in 1D.
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The X-ray emission from '87A can be modelled as the sum of two 
1-D hydrodynamic models: i) emission from the shocked H II gas, 
mostly out of the plane, and ii) emission from the dense spots of 
the Equatorial Ring (ER) embedded in the H II region.
   The density profiles (black, blue) of the "ER" hydrodynamic 
model are shown below at an early time before the H II region is 
impacted.  Note that we have considered the cases of an 
extended (thick) and a finite (thin) size of the dense ER material.


