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New Time Domain Era

i ©. Tanaka
Ongoing surveys

+ Rubin/LSST to come

Survey Depth atea Cadence
(mag) (deg?)
BlackGEM 215 10,000 PAVIET'S

DES 23.5 5,000 1 week

KMTNet =21 ~6,000 1 day
MOA Al ~1,000 1 day
TNTS 20.0 2,000 ?
PTSS 20.5 4,000 1 day
HSC 25 800 1 day

Tomo-e 18/19 7,000 2 hr/1 day
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Catch transients/SNe even
in the first day.

Discover rapidly-evolving
transients/SNe.

Find unprecedented
evolution (w/ monitoring).

# SNe = Supernovae



(Rapid) follow-up observations as a key

* The survey information is very limited
(only photometry, 1 or 2 bands in the optical).

 Need multi-bands, spec, multi-frequency, ...
= Need global collaborations.

e QOur effort/contribution (“KASTOR”):
— Model/interpretation.

— Communication w/ surveyors: Tomo-e, ZTF, WFST, ...

— Optical/NIR.
e Seimei & Kanata telescopes as a “heavy user”.
e Subaru and Gemini telescopes through open-use slots.
* Regular collaborations w/ Finnish & Indian groups.
 Case-by-case collaborations w/ various groups.

— Radio & X-rays.
 ALMA, VLA, ATCA, GMRT, JVN, SWIFT, etc.



Toward Automation

Developing automatic observing schemes:

— e.g., V/GW/X counterpart search by TriCCS; Taguchi-san).
* TriCCS imaging data-reduction pipeline:

— Effort by Kawabata-san/Taguchi-san.

» Test bed for various automation / scheduling /
analysis pipelines (ongoing activities):

— Automatic ToO? (now testing in University time slots)

_ i ing?
Automatic scheduling: S—————

Subject  EP250404a: Seimei/TriCCS optical counterpart detection
vent EP250404a
2025-04-05T09:09:53Z
Kenta Taguchi <kentagch@kusastro.kyoto-u.ac.jp>
Web form

Kenta Taguchi, Keiichi Maeda (Kyoto U.), Masaomi Tanaka (Tohoku U.) report on behalf of a larger collaboration:
We observed the field of EP250404a detected byE ste P obe (H t al., GCN 40051) using the Tricolor CMOS Camera and

ectro 9 ph (TriCCS) on the 3 8-m Sei ei _telescope. Ob t t d at 15:27:48 UT on 2025-04-04 (MJD = 60769.64). We
e t d a counterpart t sition stent w th the d ted by Jiang et al. (GCN 40052, also reported by P
d h

t l GCN 40053, Du t al. GCN 4005 Konno et l GC et al. GCN 40064, He et al. GCN 40069, Pérez-
et al. GCN -1007 Jelinek et al. GCN 40 2 Rakotondra b al. GCN 40073).

iminary analysis gives the following magnitudes of the sourc
18 20 005
=17.46 +- 0.04
=17.10 + 0.03




Possible transient neutrino counterparts

SN-CSM interaction -~ .. GRBsand
(Supernovae in dance .. g J‘a\ ~ . relativistic
circumstellar matter) k> B ""'>5’,‘;-i~EXpIOSions

’ / ;"T."
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_ Tidal Disruption Their observational properties

& Events (TDEs) are very diverse
B (yet to be fully understood)

® —— — Characterizing physical conditions
. = which are strong v emitters?

Mapping progenitor systems
= how many such systems?




Papers under JP24H01810 in 2025

* SN-CSM interaction:

— 14 papers published, 5 papers under review.

* GRBs and relativistic explosions:

— 2 papers published, 1 paper under review.

* TDEs:
— 1 paper published.
* Others:
— 10 papers published.

+ >10 papers in the advanced preparation stage.



SNe from highly-stripped (H/He-poor) stars

H lines

v/ N\ New populations:
SNe Icn and SNe Ic-CSM

Si lines

Massive Star  Weak // "\ Stons Strongly Interacting (dense CSM)

(RSG)

He lines More massive (Wolf-Rayet) stars?

Yes/ No White Dwarf

Thermonuclear
Typelb | | Typelc
Massive Star Massive Star
(He star) (C+0 star)

Classical examples: SNe Ic
Non-interacting (little CSM)
Binary of stars < 20 Msun?

SNe lc: “early” interaction
; f - CSM very close = mass loss just before the SN
; SNe Ic-CSM: “late” interaction
- CSM at distance = mass loss well before the SN

KM+ 2025,
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A highlight for the SN-CSM interaction
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HASH BRYEBEFHAMSENARA. EE— BFRRABRSOERMRI -7 KB/ —XV T REVKF
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It is an SN (Ic-CSM)

Absolute Magnitudes
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WR-WR/BH binary?

(Eccentric) WR-WR or WR-BH binary?
Shell separation ~ 10'°cm

= pre-SN binary period ~ 1yr.

Proanitor of a BH-BH binary
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Follow-up work ongoing:
T stellar evolution, light curve modeling,
Period (days) multi-wavelength analysis




#26A proposals under review.
Ongoing and coming follow-up activities (opt.)

- »  Long-term monitoring (KM+): Subaru
~ 4 Rapid spec ToO (KM+): Gemini
SNel_~
\ - <1 min time-resolving (KM+): Subaru, Seimei
%~ Einstein Probe low-luminosity local GRBs:
x (’ £y Gemini (Tanaka), Seimei (Taguchi)
GRBs/LEBOTs High-z GRBs (KM, Matsumoto+): Seimei

= New: Fully Automatic ToO being tested.

Polarization (Uno+): Subaru

=== |ntra-night variability search (KM+): Seimei
Rapid spec ToO (KM+): Seimei

TDEs

+ Seimei/Kanata transient follow-up program (KASTOR)

+ Various global collaborations (covering from radio to gamma)



Summary (of JP24H01810 activities)

* Intensive follow-up activities of local transients.
— Including potential v counterparts.
— Observing systems continuously updated.

e Under JP24H01810, we aim at
— Characterizing the nature of SN-CSM interaction, GRBs/LFBOTSs,
and TDEs.
* A few highlights reported here, including
— SNe from highly-stripped stars. New classes (len, Ic-CSM).
— len: first “Si-rich” spectra (+ CSM interaction)

e Confirmation and challenge of stellar evolution.

— lc-CSM: clear periodicity (+ CSM interaction)
 WR-WR or WR-BH binaries (toward BH-BH binaries).
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