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Purpose
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"Moment” of Supernova Explosion
Supernova Shock Breakout
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10,000 deg2 - 2 hr cadence - 18 mag depth
10,000 deg2 - 1 day cadence - 19 mag depth

O no filter: effectively g+r bands
O 1 visit

O 3 sec exposure: [0.5 sec exposure] x 6

© 718 mag

O 2x3 or 2x2 dithering to fill the gaps

O 760 deg2 (partially vignetted by ~30%)
O cadence: 2 hours
O survey area (per 2 hours): 710,000 deg2 (EL>30 deg)
O 3-5 times visits per night

© 719 mag for daily stacked data
O weather factor: usable (half), photometric (30%)
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2x3 dithering
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2x2 dithering
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Survey Simulation (2017/02, Kyoto)
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Survey Simulation (2017/07)
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Tomo-e Gozen SN Survey
vs Kiso Supernova Survey (KISS) w/ KWFC

Tomo-e SN Survey KISS
instrument Tomo-e Gozen KWFC
sensor CMOS CCD
readout time ~0 sec 120 sec

period 2017/12- 2012/4-2015/9 (3.5 yrs)
survey area [deg2] 10,000 50-100
cadence 2 hours / 1 day 1 hour
exposure time / visit 3 sec 180 sec
depth 18 mag / 19 mag 20-21 mag
filter no (Tg+r) g
(SBOs), #(SNe) / yr 5, 1000 0(0.1)-0(1), 100

data storage

daily-stacked image
SN cutout images

all data saved

reference

TM, Tominaga, Tanaka+2014
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Tomo-e Gozen SN Survey vs other SN surveys

vear 2018
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Rl observations TM, Tominaga, Tanaka+2014

Tomo-e Gozen l
data transfer

raw lmages

Oh i ‘ I automatic standard data reduction with KWFC data
SAWAa S P'Pe Ine reduction pipeline

I"C dUC C d 1mag CS X CGfGIOgS@DB :
“T" cosmic ray rejection with L.A.cosmic, iImage warping 0,
the SDSS with wesremap, |mage subtraction with '
hotpants

subtracted images

SN pipeline l object detection with SExtractor

transient candidate catalogs

candidate registration with p sql multi-wavelength data
matchlng, and wsual tar ' screenlng on web browser

follow—up observations
Which objects will be followed up, studies?
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Image Subtraction
Tomo-e SDSS r
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Target Handling System (Subaru/HSC)

developed by M. Tanaka et al.

Reference 2017-01-21

Transient ID: 23368 Variadle_id: 75823
Number of datections: 8 [NY's selection, paramcand)

Tags Cliok a tag for removal

risng_2017-01-30_HSC-12 | rapidAny_2017-01-25 | rising 2017-01-30_HSC-Z | SN rapidAny_2017-02-01 | rapidAny_2016-12-26 | hostless | moriya  rising_2017-02-02_H
teminegaed* 7-02-13) iominegaed 7-02-13) teminagadt 7-02-13) suzuki(2017-tom nage(2017-02-13) tominaga(2C17-02-13] suzuki(2017- moriya(2C17-tominaga(2017-02-13)
01-24) 01-24) 02-08)
Ra, Dec (Decimal) Ra, Dec tract patch X,y

Host Ra, Dec (Decimal) Extond Spec-z Type_COSMOS Distance Photo-z Cosmos id Host id

Image links hscMap SDSS Finding Chart

fits files

9813 0.5 9813 1.5 98132.5

Hyper Suprime-Cam (on 8.2m Subaru telescope)
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Target Handling System (Subaru/HSC)

Images

real, bogus, forced
2017-02-02 (57786.58) HSC-12

2017-02-02 (57 786.44) HSC-R2

2017-02-01 (57785.39) 4SC-G

2017-01-30 (57783.55)

2017-01-30 (57783.43) HSC-12

apparent magnitude

2017-01-25 (57778.82) HSC-Y
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developed by M. Tanaka et al.

Light curve mag_nave |5 change recshift sel Comments
Filters: 8 HSC-G @ HSC-R ® HSC-1 @ @ HSC-Y select o
O No comments posted yet.
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Collaboration w/ Amateur Astronomers Again?
‘ Tokyo ‘

Kiso observatory
KISS pipeline

cut-out images

standard reduction
KISS database

source
info

1

KISS interface

image subtraction

source detection

< 10 min
~ 50GB/day

cut-out images .
. Ref Gy T ‘ vs!b KISS database ‘
% e - ’

e source -
R info Realtime check
: Amateur astronomers

©Masaomi Tanaka




I Follow-Up Observations !!!

O After discovering SN candidates...
O spectroscopic identification
O multi-band light curves
O most successful recent SN projects
O PTF, iPTF (Palomar 1.2m)
O "550 nights of spectroscopy in 4.5 years” (M. Kasliwal)
O ASAS-SN (0.14m x 8 x 2)
O bright, <17 mag. Easily observed w/ 1m tel.
O KISS + KISS collaboration + OISTER
O # of spectroscopic observations (29 spec-ID+) limited.
O TM+2014, Tanaka+2014, Gabanyi+2017, TM+2017
O because of faintness (g>19)...
O brightest spec-ID: g=16.8, SN 2012cm
O faintest spec-ID: g=20.6, SN 2015aa
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KISS (w/ KWFC) -
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"flash” imaging + spectroscopy

o EN(+ HA X b o) ToEHIDSHAR

o % Kanata/HONIR(+HOWPol), MITSUME

O 77JG: Kanata/HONIR(+HOWPol), 3.8m/KOOLS-IFU

o7 7—1F - [E¥dtH
O webIZIFHR(CRIE4, FEE)Z 7y 72— F

O K EIHIPFF ~NEHAIC HIZiT->TH 59

O H T.K/MITSUME T5E3E

o BNIEHK: priority, visibility, finding chart...?
o [EHEMEDE R IT—FHENC?

www2.mtk.ios.5.u-10kyo.as.jp g O ]
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Summary

o 3WHEIT, 2l fAlcadence, 18 mag, 10000 deg2

O

1HEd &£19 mag

O H—RAMHIWG (fomoesurvey@ioa.s.u-tokyo.ac. jp)
0O AT a—)b

O 2017/8: HEiEEi "V — XA “ilxR

0 2017/12: iU — XA w/ Ql ==> Q2 ==> Q3 ==> Q4
C To-Do

O Tomo-e DB ==> FZTEZEFHRIEAEFDHIH

o 77— ¥

© Image Subtraction w/ PS17—%

O KISS/HSC-like 7 — ¥ EM I AT A
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