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Typing SNR with SN yields
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SNRs in X-ray band (Lopez + 2011)

Type-la SNRs are statistically more symmetric than CC

SNRs—> uniform environment & more spherical explosion?
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ype-la?

Difference image between X-ray images in
2000 and 2006 (Vink 2008)
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past keywords of W49B

e massive progenitor~25 Msun and energetic
explosion

 jet-driven explosion (1/~300 SNRs,
)

 |ikely associated with y-ray burst
e hosting a BH
e mixed-morphology

e dense environment

e over-ionised plasma

e [eV source



Doulbts about energetic bipolar
explosion origin of W49B

 Doubt 1: Is the jet-like structure really jet”?

e should not be across the centre now

* Doubt 2: No X-ray point-like sources (—>BH)?
 we already see a few
* Doubt 3: small wind cavity (<6 pc) of a 25 Msun star

* very massive star can create a much larger cavity



Point-like sources
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small wind cavity—> not a very massive progenitor star
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Stellar mass M~13 Msun —> Rb~6 pc
M~25 Msun—> Rb~21 pc
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spatially resolved spectroscopy

raw X-ray image binned image -

276 bins
3600 counts each bin

weighted Voronoi tessellations (WVT) binning algorithm (Diehl & Statler 2006)
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spatially resolved spectroscopy
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decompose the spectra into gas properties

cold phase temperature g hot phase temperature

reduce chi-squared kTc (keV)

recombination timescale
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abundances of metal elements
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metal abundances and masses in the hot phase

mass-weighted:
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Spherical core-collapse (Sukhbold et al. 2016)  bipolar core-collapse (Maeda & Nomoto 2003)
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Compare the observed values with CC nucleosynthesis models
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DT) Type-la models

(a) Central ignition region deep inside the WD (for model N100)

multi-spark ignition



Intrinsic SN asymmetries reflected from
the Fe distributior
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origin of the jet-like morphology—
density enhancement

H density (cold) H density (hot)
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S u m m a ry https://arxiv.org/abs/1707.05107

« W49B likely has an asymmetric Type-la origin, because:

* 1.the metal abundances match the Type-la models, but deviate the normal/
bipolar SNR models

2. the large masses of Fe-group elements can not be produced by CC models.

3. Best-fit model fitting the abundances is a multi-spark ignition DDT of
Chandrasekhar-mass WD.

4. Fe-distribution is strongly lateral, while intermediate-mass elements has more
uniform (axial symmetric) distribution.

* The bipolar explosion is not favoured, because

- The jet-like morphology is mainly due to an interior density enhancement

e« small wind bubble

e There are NS candidates, but should be sources projected inside the SNR

- Type-la SNe can also evolve to mixed-morphology SNRs
Thanks!
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