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SFR tracer? (= Star formation, Galaxy evolution)
Different SN populations? (= Stellar evolution)
Change in SN properties? (= Cosmology)



SN4765 @ z = 1.4039

z=1.4 ADM=0.16

apparent AB magnitude (i band)
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Future: w... cosmological constant or not?



Causes of systematics?

Tals 7: Idsiitinadsysbeiaic tiositaiitiss e Studying local samples

Desciption will be kept important.
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Intrinsic variation in explosion
mech. can mimic extinction.

Line shift in late-
phase (intrinsic)




As distance indicators,
Rest optical: “standardized”

corrected . T
* i, b Rest J, H: “standard

My ext.

Non-ext. Extinction unimportant

Peak Magnitude
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Example: PTF

Filling up time-luminosity space

Expected future upgrade:
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How progenitor-SN properties related?

Draut+ 2012

Sy
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- Decline rate

A ! gt Gompbtl — brbriain

-1 6 EK,sl—l’MMej,GB‘M* 3.0

Am;s (R; mag) M

ms

Future (on-going):. Unbiased + large sample
= |IMF, single/binary evolution, etc.

Intensive follow-up required. Resource will be on-line
(Kyoto, TAO). Strategy? (for competition)



Explosion Mechanism (~ 1 year)

[ .
veloaity 6000 km/s Mode Observation
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NIR is better (e.g., less blending than opt)

[Fe 1] [Fe Il

&=

-0.03 0 0.03 -0.03 0 0.03
V/C V/C

[Ni 1] [Co Il1]

-0.03 0 0.03 -0.03 0 0.03

ve KM+ 2010 ve

-0.03 0 0.03
V/C

Can also be done in mid-IR.
(almost no blending, very
low temperature regions).
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A minute of dust formation... NIR (~1000 — 2000K)




Synergy w/ High Energy Astrophysics

e SN-GRB relation (z< 0.2 w/8m, z>1 w/ 30m).
e Hard X, soft-y

— Radioactive decay emission (only SN 1987A so far).

* Nearby SNe la possible w/ Astro-H (2015-) (KM+ 2012)

o Radio, soft X Progenitor SN la standard candle

/
— Mass loss + particle acceleration (KM 2012, 2013).

— Speed of breakout shock wave (KM 2013)

\
— A few program running. Shock breakout

KM+, Alma cycle 1; Alak+, Chandra + VLA cycle 15.
— ALMA, SKA, ...



Summary

* High redshift.

— SN populations and evolution. SFR.

— SN la Cosmology. Rest-NIR. Systematics (low-z).
* Main drivers — HSC + upcoming (in relatively long term).

* Low redshift.
— Basis for high-z study.
— Surveys begin filling up “t-L” space.
— Intensive follow-up required = unbiased picture.
— Lots of question... progenitor, explosion.

* Main drivers — existing and near future.



