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HiTS observational strategy

https://docs.google.com/file/d/1fd7qZV0cww4XMI_m6HVZKFSluZBVCFs9/preview


Pipeline flow outline

~1012 pixels, ~108 candidates, ~106 filtered candidates (ML)

~104 visual inspections, 125 SNe

Slew
30 s

Exposure
87 s

Readout
17 s

CTIO-La Serena 
transfer: 120 s

La Serena-Santiago 
transfer: 10 s

DECam comm. 
pipeline ~80 s

Image difference
pipeline 60 s

CRBlaster
~20 s

Visual Inspection
<120 s

5-6 min lag



Supernova shock breakout (SBO) timescales

Kistler, Haxton & Yüksel 2014
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High density RSG envelope SBO in the optical 

Continuous: Tominaga+11
Dashed: Nakar & Sari 2010

Garnavich+2016



Envelope SBO + SN II IMF constraints

FF+2016



High cadence Transient Survey (HiTS) in a nutshell
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Physical processes and timescales in supernovae
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Shock breakout



Shock breakout in dense CSM

How can a dense 
CSM occur with a 
reasonable mass 
loss?



Fast rising SNe II: evidence for CSM SBO

SNHiTS14B



RSG circumstellar density

Yaron+2017, SN2013fs



RSG circumstellar material

Low density 
atmosphere/wind/

CSM/’fluff’

RSG
Freytag+17, MNRAS

Ohnaka+17 Nature

Fuller+2017, MNRAS

￼

https://docs.google.com/file/d/17HWCrmVtjiwczNxN72XJiDEBZX3WtUXE/preview


shocked material

RSG winds including acceleration

RSG

See also Dessart+17

Moriya et al. 2017, 2018



RSG winds including acceleration

See also Dessart+17

Moriya et al. 2017, 2018

https://docs.google.com/file/d/11KgWQbNjcMAQULp4mgu8xn8HW_QQ4ZTm/preview
https://docs.google.com/file/d/1URLCaS2N-cPXsMq7B2Ku9bS5k0Rv_8jS/preview


Moriya et al. 2017, 2018

RSG winds including acceleration



Inferring physical parameters from SN II light curves

β



Emulation model grid
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Light curve based classification



Light curve based classification

RSG + CSM
Shock powered 

(SN  II)
 Moriya+2018

Radioactive powered 
(SN I)

Scaled & stretched 
Hsiao+2007
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RSG wind constraints from early SN light curves



RSG wind constraints from early SN light curves





Future time domain astronomy ecosystem

Survey telescopes

Alert brokers

Follow up telescopes



Background: from HiTS to LSST



Credit: Nick Hall photography



Goals
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http://alerce.science

http://alerce.science


Online image based classification

Carrasco-Davis+18
PASP
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