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Frontier of transient sky
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LSST Science Book (after Rau+09, Kasliwal+,Kulkarni+)




Transient survey
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Discovery of rapid transients
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By Seiji Toshikage

Compared with normal supernovae:

- Similar or higher luminosity (w/ large diversity)
- Shorter time scale (= small mass involved)

- "< a few % event rate




New probes for stellar evolution, compact object formation,
and high-energy phenomena

Mej ~ 0.1 Msun

® Ultra-stripped envelope supernova?

® Mej ~0.1 Msun by binary interaction
(e.g., Tauris+13, Moriya+17) ?

® Interaction with circumstellar material?
Mej ~ 0.01 Msun

® Objects with emission line spectra
(e.g., Rest+18, Ho+22, Maeda & Moriya 22)

® Black hole-forming supernova?




Tomo-e Gozen Transient Survey (2019/4-)

® All sky survey (~12,000 deg2) Pointing parttern
® (0.5secx 18 =9 sec exposure

® High cadence (~3,000 deg?2)
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® 0.5secx 12 =6 sec exposure
=>~18 mag (5 sigma)

® ~(0.5-1 hour cadence

® ~ 3 few rapid transients / 0.5 yr

(< 200 Mpc)
By Kakeru Oshikiri

Fast Optical TransientDERE => IS A (RILX)b—2
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Data flow

Overall structure
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Standard reduction

Measurement

(+ astrometry) lack (PS1, r-band) => Tomo-e
(i R (i o) @ &) (o B
Raw image Reduced image Stacked image Subtracted
(0.5 sec x 12) q (0.5 sec x 12) q (6 sec) q image
. W, & > i -/ \_ "
30 TB/night Measurement
(. B = ) ~ )
Catalog
Catalo Catalo
(0.5 sec) : =
**deleted in 1 week S o i .Lw, Y

Image subtraction

Reference images
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https://tomoe.mtk.ioa.s.u-tokyo.ac.jp/ja/news.html



Web interface Led by EEH 183 A (EERX)

Tomo-e transient server List Object TNS List TNS Object GW Galaxy Account Logout

EmD o :

transientld TNS Name R.A., Dec. mag Image Al paramcand mark

Name TNS date project variableld ref PS1 gri 3-color cnncand
date event rawld
current tag

7663084 AT 202%iaw 215.7820207, 50.2220496 19.26 SN/AGN
202105asbsm 2021-04-03 07:52:04 All-Sky Survey 36337384

2021-05-31 link to TNS SN 33941178

7662721 AT 2021njo 241.779068, 47.4434566  18.88 SN/AGN
202105asbff 2021-05-25 07:05:23 All-Sky Survey 75745065

2021-05-31 link to TNS SN 33913289

7662645 AT 2021mvl 248.1849589, 30.0617608 18.45 SN/AGN
202105asbch 2021-05-18 07:17:37 All-Sky Survey 75743697

2021-05-31 link to TNS SN 33914303

7662573 SN 2021mfn 232.4819291, 8.5351936 20.21 SN/AGN

202105asazz 2021-05-13 11:45:36  All-SKky Survey 75747171
2021-05-31 link to TNS SN 33921351

7662405 AT 2018ddw 324.6104024, 28.7729514 18.51 SN/AGN
202105asavh 2018-07-04 08:35:31 All-Sky Survey 75585595

2021-05-31 link to TNS SN 33910368

7663130 AT 2021mnd 185.4441071, 41.7395844  16.50 SN/AGN
202105asbug 2021-05-16 08:03:50 All-Sky Survey 75750725

2021-05-30 link to TNS SN 33971784
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Forced photometry for objects in Transient Name Server

Discovery by other surveys
/TF, ATLAS, ...
=> Transient Name Server

ENRRBENRE
=>NASACERILR) b—2

laBYBHTE

Led by BK ES A

202011aajep _ SDSS DR15_ PS1 gri

Transient ID: 4366186, Variable ID: 42221605

Number of detections

paramcand: 51, cnncand: 51
psStar: 0
TNS: Oaagy

urrent Tag

No tags were assigned.

Insert/Update tag

To remove classification or keywords, select the same value.

Classification: SN b Update Classification

Keywords: Update Keywords

Other Archives

R.A., Dec. [deg] = 14.2895197, 54.7474125 S

‘ make finding chart ‘
[hms] = 00:57:09.48, +54:44:50.69

detld = 416
stacked fits (internal network only)

subtracted image

Light Curve

Set redshift:
Ny
-

18.14 +- 0.08 (limmag: 19.16) —

omo-e Images

ESa 82021-01-15 (mjd: 59229.4014)
T

9229.4003)

Apparent magnitude

rawld=25287207 (single)

18.07 +- 0.06 (limmag: 19.40)

59160 59180 59240 5926(



Automatic alert Led by EK B A
Tomo-e Slack

7T .
SN bot 7 18:34 2A26H (£) ~
Positive before TNS discDate

TNS name: AT 2022ddv

TNS URL: https:/www.wis-tns.org/object/2022ddv

TNS DateTime: 2022-02-23 08:05:16

TNS Mag: 16.71

Tomo-e URL: https:/tomoe.mtk.ioa.s.u-tokyo.ac.jp/tomoesn/objectTNS.php?tns=2022ddv
Num. positive (>5sigma between -30.0-10.0days): 1

MAG (at max S/N): 17.25 (6.22) (-5.85days)

coord: (55.93825, 32.06625) (03h43m45.18s +32d03m58.55s)

New transient: AT 2022ddv

® TNS Discovery

v TNS non-det

¥ mag aper by other survey

Automatically create observational scripts for Seimei telescope



Early detection of Type la supernova Jiang et al. 2021

Day 0 2020 Apr 20.5019
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Probe of circumstellar environment of Type la SN



Tomo-e deep coadd reference for 20,000 deg? sky
Led by 1l &= A (RTRXK)
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KRS A (BBERX)

Led by #TiA
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Photometric catalog
(before image subtraction)

R R AN ZEFH KK (classical nova, dwarf nova)
NT70L2 XAV M

—
&)

—
o
()

3
S
S
®))
©
S
R
c
S
S
Q.
<

—
(o]

an




Improvement in photometric stability

| auto mglgI

aperture mag
aperture mag (Gaia®

i Original (magauto + PS1 zeromag)

- Aperture mag + PS1 zeromag
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=> start to use aperture mag + Gaia zeromag




Tomo-e Gozen Transient Survey




XEDICRAT (SRDFE
® System update
® Tomo-e reference image + real-bogus classification
® New measurements (zeromag, aperture photometry)
® Rapid follow-up observations
® Response to multi-messenger/multi-wavelength trigger
® Check rising/decline rate (to discover early transients)

® Machine learning classifier

'® Automatic observations at Seimei




