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exploring the SD channel through
delayed-interaction SNe la

only 91T-like SNe la have we bullt a program to models suggest the new
H-rich CSM of the SD find more interacting find is a PTF11kx analog
channel SNe la, and it worked!
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SNe la can have H-rich CSM
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O1T-like SNe la can have H-rich CSM
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delayed interaction unveils the SN

Leloudas+ (2015); Dilday+ (2012); Graham+ (2018; inc. CEH)

SNe la (24% of all SNe) SNe lIn (5% of all SNe)
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PTF11kx:
Interaction can start well after peak brightness
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— have we been missing it by not following 91T-likes long enough?



Graham+ 2019 (arXiv:1812.02757)

\ HST NUV snapshot program

Pl M. Graham

 1-3years old as of Oct 1 2016
distance < 300 Mpc



Graham+ 2019 (arXiv:1812.02757)

 1-3years old as of Oct 1 2016

e distance < 300 Mpc

e prefer targets
* pright, Na D, high velocity, "911" spectrum
* good early-time data coverage




Graham+ 2019 (arXiv:1812.02757)

HST NUV snapshot program

Pl M. Graham

 1-3years old as of Oct 1 2016

e distance < 300 Mpc

e prefer targets
* pright, Na D, high velocity, "911" spectrum
* good early-time data coverage

* reject targets
 deeply embedded in their host galaxy or

with severe extinction

* In regions of high UV surface brightness
(reviewed GALEX/Swift/HST)




Graham+ 2019 (arXiv:1812.02757)

HST NUV snapshot program

(rev
e contro
norma

ewed GAL

Pl M. Graham

 1-3years old as of Oct 1 2016

e distance < 300 Mpc

e prefer targets
* pright, Na D, high velocity, "911" spectrum
* good early-time data coverage

* reject targets
 deeply embedded in their host galaxy or

with severe extinction

* In regions of high UV surface brightness

= X/SWITt/HST)

- SNe IIn and 1a-CSM, <100 Mpc

SNe la



Graham+ 2019 (arXiv:1812.02757)

HST NUV snapshot program

Pl M. Graham

 1-3years old as of Oct 1 2016
e distance < 300 Mpc
e prefer targets
bright, Na D, high velocity, "911" spectrum
good early-time data coverage
. reject targets
 deeply embedded in their host galaxy or
with severe extinction
* In regions of high UV surface brightness
(reviewed GALEX/Swift/HST)
e control: SNe lIn and [a-CSM, <100 Mpc
normal SNe |a
result: 80 targets, of which 71 were
observed!




discovered interaction of SN 2015cp
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discovered interaction of SN 2015cp
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detection rate consistent
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pursued panchromatic follow-up
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iInteraction of an SN la with detached shell

models in this family are
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radio light curves determined by 3 parameters
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radio light curves determined by 3 parameters

thickness distance density
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radio light curves determined by 3 parameters

easy to reconstruct:
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peak time + impact time + VLA limit = density limit
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Ha — sweep-over time (radio peak)

Silverman+ 2013
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Ha — sweep-over time (radio peak)

Silverman+ 2013
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Ha — sweep-over time (radio peak)
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Ha — sweep-over time (radio peak)

PTF11kx
SN 2015¢cp
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2-year observation gap

— Interaction timeline
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Ha — sweep-over time (radio peak)
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Interaction started during observation gap

type time modeling leverage
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If caught near peak, Mcsm < 0.5 Mo
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future efforts: mind the gap!
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future goal: bridge SN 2002ic and PTF11kx
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exploring the SD channel through
delayed-interaction SNe la
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