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Cadence requirements

- t~day - in a night and/or in a month

— SN shock breakout
— solar system, [weak lensing (i): >10-30min]

« t~month = in a month and in 2-4 months
— SN la, core-collapse SN, GRB orphan afterglow
— AGN

« t~1-several year(s) 2 in 5 years
— Super Luminous SN
— AGN



Survey strategy

led by Nishizawa-san, Yasuda-san, Tominaga

» Dynamic scheduling is compatible with
transient studies to balance completeness
and maintain cadence in the multi bands.

- Satisfactions of cadence requirements
have small disadvantage in completeness
and dead time. (preliminary)

— Wide: daily/monthly schedule for WL, shock
breakout, SS, AGN

— Deep/UD: 1 intensive year for SNe la, CCSNe &
continuous obs. over 5 years for SLSNe



Transient finding
- Catalog finding

— make a photometric catalog for a reference
image

— compare it with a new catalog to find objects
with flux variation

 Image subtraction
— find variable objects in bright galaxies

— a powerful tool commonly used for SNe and
low-luminosity AGN



Transient classification

led by Tanaka-san, Urata-san

« Color (evolution) & multicolor light curves
« Photometric/spectroscopic redshift
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Preliminary

Transient server

led by Tominaga, Yasuda-san, Urata-san, Morokuma-san

Raw data

(at least half day delay)
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Follow-up observation

« Photometry
— continuous observation to obtain light curves
— NIR light curves for SNe la at z>1

— backup observation of HSC-deep/UD fields
when the seeing or weather condition is bad

« Spectroscopy (8m-class telescopes needed)
— within 1 night (SN shock breakout)

— within 2 weeks (SNe la, CCSNe)
— in the next semester (SLSNe)

Openuse, alert, and collaborations



Science cases



(deep)/UD

Type la SNe

SDSS:0.05<z<0.4
SNLS:0.3<z<1.0
HST:z> 1.0
DES:0.3<z< 1.0
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Type la SNe -cosmology-

led by Yasuda-san
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Type la SNe -rate-

* SN la rate density
— Most accurate SN la
rate upto z~1.5

— constrain delay time
distribution

 Delay time distribution
— delay time between star
formation and SNe la

— constrain progenitor
system

led by Okumura-san
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(deep)/UD

Core-collapse SNe

led by Tanaka-san

« Available for free with SNe la cadence
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wide/deep/UD

Shock breakout

led by Tominaga, Morokuma-san

* Brightest phenomenon (normal SNe @z~3)
« >3 g-and >1r-bands obs. in 1 night
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 Rare extremely bright SNe
» CCSN detection @ z~4 -
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led by Moriya-san
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Distance ladder in SNe
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Other transients

deep/UD

° GRB Orphan afterglow led by Huang-san & Urata-san

— off-axis view of GRBs
— 1 candidate in SDF data

« Tidal disruption event (TDE)
— a BH swallows an orbiting star
— several events observed so far

led by Kong-san

o Va ria ble stars led by Morokuma-san, Tominaga

— High proper motion stars
— RR Lyrae stars




Summary

« Many SN science cases are available with
HSC-wide/deep/UD.

 Cadence requirements range from day to
year (but are flexible and feasible).

« Science cases
— SNe la: cosmology, rate, large sample at z>1
— CCSNe: rate, large sample at z>0.5

— Shock breakout: first detection in optical
— SLSNe: detection at z~4

* Distance ladder in SNe upto z~4



