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High cadence Transient Survey (HiTS) in a nutshell

® 320 deg? deep & high cadence survey

® 1*real time analysis of DECam data (Feb 2014)
® 125 supernova detected (ATELS)

® SBO models ruled out (Forster+16, ApJ)

® 1° CNN real/bogus filter (Cabrera-Vives+17, Ap))
® 18 distant RR Lyrae (Medina+17,18, Ap)J)

® ~10k new asteroids (Pefia+18, AJ)

® ~22M public variable catalog (Martinez+18, A)J)

® CSM delayed SBO (Forster+18, Nat. Ast.)
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Physical processes and timescales in supernovae

) o : RSG extreme mass loss SBO
RSG high p

env. SBb‘ low p wind/atm. SBO
YSG high pc* RSG

-
eny. S : hé‘\g recombination
.coolin
WR wind #\6 o 2

_ Y / ling
BSG high p 0 “
o SBO BSG e \0 “co- tFe
- | @_} 56Co tail
16\ m. cooling ‘\“ Ik diffusion
| 56]\Jj _, 55CO

outer layers diffusion



Shock breakout
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Shock breakout in dense CSM

CSM
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RSG circumstellar density
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Low density
atmosphere/wind/CSM/ fluff’

RSG circumstellar material
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RSG winds includi
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RSG winds including acceleration
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Inferring physical parameters from SN Il light curves

Time series of LCs for progenitor, Fast physical
e Store light curves parameter Fast evaluation of Bayesian inference
+
spectre'n SNe +CSM gy telescope, rgdshlﬂ, > for fast evaluation > interpolation > model likelihoods > feasible (MCMC)
(Moriya+17,18) attenuation (emulation)
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RSG wind constraints from early SN light curves
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RSG wind constraints from early SN light curves
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Summary

HiTS: wide, deep and high cadence survey; 1* real-time survey using
DECam — No signature of RSG envelope optical SBO
(Forster+16, Ap))

HiTS + wind acceleration models from Moriya+17/18 — wind shock
breakout signature in most SNe Il candidates (Forster+18)

Large grid of models from Moriya+17/18 used to constrain density
profile around RSG progenitors before explosion.

Wind acceleration models suggest enhanced mass loss rates:
typically ~10° Msun/yr (instead of ~10" Msun/yr). Preliminary:
CSM outer radii larger than ~4x10™ cm in most SNe Il candidates

Markov Chain Monte Carlo + emulation: powerful technique for
deriving physical parameters of transients. Use of prior information
possible + fast model evaluation (see https:/github.com/fforster/surveysim)

Open questions: What is the origin of the enhanced density profile: Jo \
atmosphere/wind/outburst? How would enhanced CSM RSGs look :

before explosion (see Johnson+2018, MNRAS)? What mechanisms L ||| A Le R C E
could trigger RSG pre SN wind/outburst (see Fuller+2018, MNRAS)? Automatic Learning for the

Rapid Classification of Events
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