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See also Reed et al. (1995), Lawrence et al. (1995), DeLaney et al. (2010), Alarie et al. (2014).
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The main shell of Cas A’s optlcaliy emittmg eJecta as.represented ina
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adoactive Bubble May ave Punhed
Holes in Supernova's Heart

by Calla Cofield, Space.com Staff Writer | January 29, 2015 02:01pm ET
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;_ ,The SN SNR Conne_ctlon e ,'" |
~ The bubbledike interfor of Cas A is Ilkely a common
Bphenomenon ef CCSNe~ '
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Cas A has an oider b#other that grew up |n a dlfferent
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The SN SNR Conne,ctlo.n T o v
‘Emission ling proflles‘ofSN 1993J and. Cas A are 5|m|Iar -
and con5|stent W|th shared morpho[ogy .
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SN2004dk: 342 days
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Hubble Space Telescope
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Speckle Interfefometry
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nght curves  of. strlpped envelope supernovae near the tlme
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The extent of fine. structure cIumplng iS poorly constralned It has been
observed when observatlons are of high enough’ resolutlon Presently

not known whether extent of cIumplng IS functLon of supernova type g
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We've observed stars that undergo eruptions
shortly before a supernova explosion
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- Best epranatlon SN encountered a massive H- rlch shell, presumably
¥ "~ made from material gradually stripped or violently ejected from the
_ progenitor star 100-1000 years earlier.
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Intenorstructure of the progenltor star
|mmed|ately prior to. exploswn may be very
- turbulent and ixed'
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Intenorstruct,ure of the progemtor star -
|mmed|ately prior to. explosmn may be very
s turbulentand ixed
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“ How canwe unravel

- -asymmetry in the explosmn

~ from asymmetryinthe
~ progenitor?



LSST may find 100 000 supernovae per year ...
... butit's real strength will come from photometry accumulated after

several years of operation.

SN 2009ip Sep/Oct 2012

These.complete “before-and-
after” SN light curves will offer a
trove of information about
precursor activity.
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A drrect and live vrew msrde a supernova erI requrre a

multr messenger\rnvestrgatron
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fl'ujd i nst’abi_l.ities, rotation, the -
structure of the protoneutron.
star, and the nuclear EOS

gravrtatlonal waves |

- shock waves accretron cooIrng,
-~ possible formation of exotic -
» Matter, and further collapse toa A
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ek “We know that a galactrc supernova will be an eprc
achrevement of multi- messenger astronomy
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... butinterpretations of multi-messenger signals made from
core-collapse simulations must be rigorously tested with detailed
- observations to be considered realistic. |
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. First- order tests can come from precision supernova

tomographythat can.be performed on the diverse
famlly ofyoung SNRs ol ik :
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Massrve star explosrons involve

ik § turbulent mixing that we're only
il 'S beginning to understand.
‘ ‘f{’; A coRRT SN ::‘:-r -
~ \ s

Varying degrees of eruptive mass LI
loss that prelude SNe likely reflect
perturbed progenitor interior
structure — T = g
- Multr messengor astronomy has breakthrough potentral
but interpretation can be crucially dependent on
simulations that need cold hard observational facts for

' gurdance
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