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New Time Domain Era

Ongoing surveys

+ Rubin/LSST to come

Catch transients/SNe even 
in the first day.

Discover rapidly-evolving 
transients/SNe. 

Find unprecedented 
evolution (w/ monitoring).

# SNe = Supernovae

©M. Tanaka



(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.

• Our effort/contribution (“KASTOR”):
– Model/interpretation.
– Communication w/ surveyors: Tomo-e, ZTF, WFST, …
– Optical/NIR.

• Seimei & Kanata telescopes as a “heavy user”.
• 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., ν/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)

– Automatic scheduling?



Possible transient neutrino counterparts

SN-CSM interaction
(Supernovae in dance 

circumstellar matter)

GRBs and 

relativistic 

explosions

Tidal Disruption 

Events (TDEs)

Their observational properties 

are very diverse

(yet to be fully understood)

Characterizing physical conditions 

 ⇒ which are strong ν 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

Classical examples: SNe Ic

Non-interacting (little CSM)

Binary of stars < 20 Msun?

New populations:

SNe Icn and SNe Ic-CSM

Strongly Interacting (dense CSM)

More massive (Wolf-Rayet) stars?

Ic

Icn

Ic-CSM

KM+ 2025, 

submitted

SNe Ic: “early” interaction
- CSM very close = mass loss just before the SN

SNe Ic-CSM: “late” interaction
- CSM at distance = mass loss well before the SN



A highlight for the SN-CSM interaction

The “most-stripped star” (down to the              

Si-rich layer) exploded as SN of a 

new type (type “Ien”). 

Major update in stellar evolution: 

- Confirm that stars produce 

up to Si/S with the “onion-

like” structure.

- New challenge: how to 

ejecta such a deep layer 

before the SN?

“CHIPS” by 

Takei-san

Schulze+ 2025, Nature 

(incl. Takai, KM)



A highlight for the SN-CSM interaction



Another highlight

Q to transient specialists: guess what it is?



Subtracting 

the “base” 

light curve.

Seimei

Kools-IFU

Subaru

FOCAS

Ic/Ic-CSM

Icn

Comparison to

SNe Ic-CSM

It is an SN (Ic-CSM)
KM+ 2025, submitted



WR-WR/BH binary?

Subtracting 

the “base” 

light curve.

(Eccentric) WR-WR or WR-BH binary?

Shell separation ~ 1015cm 

⇒ pre-SN binary period ~ 1yr. 

Progenitor of a BH-BH binary
# canonical SNe Ic would not form a BH-BH.

Wolf-Rayet (WR):

C/O star from a massive star 

(initially > 25Msun or so)

WR140 (WR + O binary)

Lau+, 2022, Nat. Ast

KM+ 2025, submitted

Follow-up work ongoing: 

stellar evolution, light curve modeling, 

multi-wavelength analysis



Ongoing and coming follow-up activities (opt.)

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

+ Various global collaborations (covering from radio to gamma)

Long-term monitoring (KM+): Subaru

Rapid spec ToO (KM+): Gemini

Polarization (Uno+): Subaru

Intra-night variability search (KM+): Seimei

Rapid spec ToO (KM+): Seimei

<1 min time-resolving (KM+): Subaru, Seimei

Einstein Probe low-luminosity local GRBs: 
Gemini (Tanaka), Seimei (Taguchi)

High-z GRBs (KM, Matsumoto+): Seimei 

⇒ New: Fully Automatic ToO being tested.

#26A proposals under review.

SNe

GRBs/LFBOTs

TDEs



Summary (of JP24H01810 activities)
• Intensive follow-up activities of local transients. 

– Including potential ν counterparts.

– Observing systems continuously updated. 

• Under JP24H01810, we aim at

– Characterizing the nature of SN-CSM interaction, GRBs/LFBOTs, 
and TDEs. 

• A few highlights reported here, including

– SNe from highly-stripped stars. New classes (Ien, Ic-CSM).

– Ien: first “Si-rich” spectra (+ CSM interaction)
• Confirmation and challenge of stellar evolution.

– Ic-CSM: clear periodicity (+ CSM interaction)
• WR-WR or WR-BH binaries (toward BH-BH binaries).
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