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Overview

e SN1986J was an unusual supernova: Type lIn
(‘n’ = narrow optical lines)

e Extremely luminous in X-ray and radio
(Lx > 10 erg s7, Lyagio > 10* erg s™)
= cilrcumstellar interaction

e Evolution i1s not self-similar
—> massive, clumpy wind?

e OXygen-poor ejecta
— Asymptotic Giant Branch “superwind”? (chugai 1997)



Unabsorbed Flux 0.5-2.5 keV
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e Rapid decline, F' o< t~(1-7+0-25) syggests
circumstellar medium density profile steeper than p oc =2

e Self-similar model predicts Ly oct7™, a <1



X-ray Spectral Evolution
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Dynamical constraints:

1.7, = 202 = vy, ~ 2000 kms™!

2. Recent VLBI gives R o tV-71=+0-11
expansion v ~ 6000 km s—! (Bietenholz, Bartel & Rupen 2002)

Self-similar model (chevalier 1982)
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Reconciling T, and VLBI expansion rate requires s < 2,
but L x(¢) suggests s > 2.

Clumpy wind model (chugai 1993)
cloud shock velocity v, = vy, /8172
Observed T, suggests cloud density contrast 6 ~ 10.



Progenitor Star
(Chugai 1997)

1. Massive, slow wind suggests 8-10 M, progenitor
2. AGB “superwind” phase (eg. Heger et al. 1997)

e large amplitude pulsations due to helium shell-flashes
o M ~ 107* Mg yr—! for several 10% yr

3. O-Ne-Mg core yields electron capture core-collapse supernova
(Nomoto 1987; Nomoto et al. 1997)

e core burns to nuclear statistical equilibrium composition
during explosion

e Expect very low oxygen abundance



Chandra/ACIS-S3 (2003 Dec)

Equilibrium ionization fit:

O <12

Ne, Mg < (2.1, 2.7)
SI = 1.9fg.5
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Summary

e Large X-ray, radio luminosity
— circumstellar interaction

e Continuing steep decline, Fiy oc ¢~ (1-730.25)

—  pesm Steeper than r—2

e Light curve slope, electron temperature and radio expansion
— not self-similar

e Electron temperature, 7, ~ 5.5 keV
— X-ray emission dominated by reverse shocked ejecta

e Abundances
—> AGB “superwind”?



