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A Talk in Three Acts

Act |: Spectral/spatial analysis of J1018

Act ll: Binary evolution modeling

Act lll: Spectral analysis of G284.3-1.8

Encore: Conclusions



Meet 1IFGL J1018.6-5856...

« X-ray point source... or is it! Check w/Chandra

- Power-law spectrum:

ERNIEF—8 > |02 cmi?

* [ phase-dependent: .0-1.8

* It's a binary! ~16.6 d period identified in both
Y-rays (Corbet+ 201 |, Ackermann+ 2012) and ~
e e 2013, 2015, Tanaka+ 2014)
 Optical counterpart identified: 30 Mo O6V((f))

XMM image

star (Napoli+ 201 1)

* One of only two high-mass Y-ray binaries inside

an SNR (55 433 in W50)



Is it really a point source?

Profile vs. PSF mode]

Chandra close-up

Yes, but: a slight excess of photons in white ellipse...
matter ejected by the binary?!?



Binary evolution models

7

Constraints

- 30 Mo companion

- 16.6 d period
- Compact star
progenitor explodes first

Massive O-type star



Star 2

Detached binary

* Assume solar metallicity
« No mass transfer

» Use single-star evolution
code (Hurley+ 2002)

Result: compact object =
gacencle, but. ..

No way to reproduce 6.6 d
Deriod

Binary with mass transfer

» Use binary star evolution

codes (BlLRic/AaZiEers

« Grid of 80,000 simulations
e« M= [0-35 Mg, Mo=SPESiS

Moy b= M)

o Pi=5- 50a e =0

Best-fit reproduction with M
= | 3.4 Mo, Mz = 267 MG HRES

|8 d
Results in 2.2 Mo NS



SNR G284

/2 ks Chandra Obs. (ours) |05 ks XMIM Obsi(PlEEEsuEs

Selected two bright regions for analysis:



normalized counts s-' keV-!

North region spectrum
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West region spectrum
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North West
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Shocked ISM

West region rich in Mg, spectra and abundances similar to N49B In
 MC (Park et al. 2003), another SNR with Mg-rich ejecta

Nucleosynthesis models produce significant amounts of Mg In
S Bl@sions of massive (> 25 Mo) (Thielemann+ 1996)




Conclusions

* SNRs can reveal information about the progenitor system!

IFGL J1018.6-5856 may have some extended emission a few
arcseconds away... could be material from the binary?

* Binary evolution codes suggest a relatively tight binary where mass
transfer must have taken place; SN progenritor = 2/ Mo

- Models most consistent with a heavy neutron star as compact
object

* Ejecta in SNR appear Mg-rich, very similar to LMC SNR N49B

* Nucleosynthesis models favor massive stars > 25 Mo



