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Peak Luminosity [MV]

Kasliwal 2011

Luminous Supernovae

110

{10

110

{10

110

SCPO6Fg,
SN2005ag SNZQ08es  brrngcnd
SN2006g 1 ¢’ 0% -
PTF10cwr® PTFO9cwl  PTFO9atu |
o)
SN2007bi
Thermonuclear
Supernovae |
SN2002bj
PTF10bhp Core-Collapse
] PTF11bij Supernovae 1
Ja Explosions  pyrp94,
PTF10iuv*
SN2005E
SN2008ha °
Ca-rich SN2008S E
Transients PTF10acbp :
NGC3000T
PTF10fgs ¥ LUMinous i
* Red
Novae :
P60-M820T-081119 o® M850T
V838 Mon
Classical Novae ® \31 RV 7
P60-M810T-071213
1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 | =
0 1 2
10 10

Characteristic Timescale [day]

10

10

110

45

44

43

41

40

39

38

Peak Luminosity [erg 3‘1]



log (Characteristic Timescale [sec])
1 2 3 4 5 6 7

Luminous Supernovze 3¢
SOReRy :

Sty GBS o
Sty { (g

orrig® PPl PTF %
'
SN0

Pty X Coe-Colapse.

'I O ' ¢ P Supermovae %10
o P ‘ S . Bon, I v ‘f

N200GE

Luminosity [erg s 1]

'
SN0CeS

Novae I
NCHOT

s LUET\OUS ¥

Pe‘,;"

LN
o

I
2]

Soft gamma-ray
repeaters

Flare stars

log (Characteristic Timescale [day])

Kasliwal 2011, Cooke (http://www.astro.caltech.edu/~ycao/B&ETalks/B&E_FRBs_Cooke.pdf)
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"Moment” of Supernova Explosion
Supernova Shock Breakout
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Very Early Phases of Core-Collapse Supernovae

Discovered by Victor Buso@Argentine, 16-inch telescope
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O possible detection with Gaia (Garnavich+2016, Rubin+2016)
0 serendipitous detections with Swift/XRT (SN 2008D; Soderberg+2008)
GALEX (Schawinski+2008)
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Northern Sky Transient Survey w/ Tomo-e Gozen

7,000 deg?2 - 2 hr cadence - 18 mag depth
7,000 deg? - 1 day cadence - 19 mag depth

O no filter: effectively g+r bands 0000, 2018-11-21T19:00:00.000
a 1 visit G A
O 6 sec exposure: [0.5 sec exposure] x 12 g \
~ 0 50000 05, 0
O ~18-19 mag ot 4%0065‘8;8‘03.650%\ \
: : 0.9 0.0 0 08 p g
O 2x3 or 2x2 dithering A ATAECION
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i \0 0880‘009()0 v F
O cadence: ~2 hours N8 800
O survey area / 2 hrs: 77,000 deg2, EL>40 deg

Az: 349.4213280t

O 2-4 times visits per nlgh’r \5' Alt: 26.71285032

O ~19 mag for daily stacked data (not yet implemented)

O more needed for NEO search?
O survey simulation: being improved by Pedro-san, Ikeda-san
weather factor: usable (half), photometric (30%)
O reference: PS1 r-band
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Tomo-e Gozen Survey Power

Area (deg?)

Yasuda+2019, in press
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. All-Sky Automated Survey for Supernovae
POwerFUl Cpe.l.l.l.ors (ASAS-SN; 24x0.14m, 20 deg2 each)
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Zwicky Transient Facility
(ZTF; 1.2m, 47 deg2)

Asteroid Terrestrial-impact Last Alert System
(ATLAS; 2x0.5m, 30 deg2 each)




# of fits

Survey Statistics (as of 2019/07/05)
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Survey Statistics (as of 2019/07/05)

» Q1lxxx, M|D=58426.0-58427.0 (0 deg2, 0 chips)
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First Discovery of A Supernova (SN 2019¢cxx)
<> 3 days

0O Type Ia supernova@z=0.025
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Follow-up Scheme

O After discovering transient candidates...
O spectroscopic identification
O multi-band light curves
0 KISS w/ KWFC: KISS international collaboration + OISTER
O # of spectroscopic observations (29 spec-ID+) limited: too faint
0 TM+2014, Tanaka+2014, TM+2017, Gabanyi+2018, Kokubo+2019
0 Tomo-e Gozen survey: bright enough for OISTER domestic telescopes
O discovery ==> follow-up within the same night
O Approved programs
0 Seimei/KOOLS-IFU
a Gemini-N/GMOS 22

30min
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Data Products

0 after image subtraction: developed by Tomo-e SN group
O Subtracted images relative to PSl r-band (reference)
O Photometry for all the subtracted images of the transients
O transient detection
0 CNN applied (Hamasaki+)

0 almost the same: search for GW EM counterparts (Niino-kuns talk)
0 before image subtraction: (please help us...)
O Photometry for all the detected sources
O calibrated relative to PS1 r-band
a light curves for all the sources: not yet

O motion detection
O NEO search: developed by Kojima-kun & Beniyama-Kkun
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Summary

O Lets catch supernovae (and other transient phenomena) in early-phase (right
after explosions).
O Northern SKky Transient Survey has been started since Nov. 2019 (w/ Ql).
O 2x2 dithering, 7,000 deg / 2 hours, 18 mag depth
O 2-4 visits / night
O Survey simulation by Pedro-san ==> Ikeda-sans talk
O additionally consider weather conditions (avoid cloudy region and
choose clear sky region) <== ongoing
O Development of automatic data reduction pipeline & website I/F are almost
done. ==> Tominaga-kuns talk
O Machine-learning technique (CNN) to pick up only real sources is being
developed and adopted. Automatic alerts in near-future? (Hamasaki-kuns
talk)
0O quick follow-up observations w/ Seimei, Kanata, Gemini, ...
O fully utilize "2 Hz" data to search for more rapid transients
O need to name the survey (after Tomo-e? Tomo-e Shinohara?)
: |9 Supernova HIgh-CadeNce Optical searcH for eARly phAses (SHINOHARA)
|‘D PREPREPRETTY, ULTRA RELUX
O TOmoe gozeN high CAdence Transient Survey (TONCATS)




