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➡ Need systematic, quantitative way to compare sources                                                               
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Quantitative Measures of         
X-ray Morphology

➡ Multipole Expansion to measure symmetry/ellipticity

➡ Wavelet-Transform Analysis to measure substructure 
scale & location   

✴ define heating, cooling, and explosion properties
✴ probe particle acceleration sites  
               

➡ Two-Point Correlation to compare spatial 
distributions 

✴ quantify chemical mixing and segregation
✴ disentangle line from non-thermal emission                                                                

See Lopez et al. 2009, ApJ, 691, 875
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➡ Consistent with models of bipolar explosions                                                            
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X-ray Line Diagnostics

➡ Type Ia and CC have similar emitting regions for all 
measurable emission lines

➡ The relative sizes are a function of age with smaller 
sizes corresponding to older remnants

➡ Large scale asymmetries in the brightness profiles seem 
to be a good discriminant of progenitor type

➡ Small-scale asymmetries may be a useful discriminant as 
well (with caveat)



Thank you!
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