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Massive stars in the final phase: unresolved
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Radio overwhelms these difficulties:
ALMA cycles 5-7 (KM+) + ATCA/GMRT




Going closer to the moment of explosion

CSM @ <10'>cm (first 10 days):
Mass loss in the final phase.
If v, ~ 10 km/s, ~ 30 yrs.

If v, ~ 1000 km/s, < 1 yr.

But CSM density X 0.01: For 103 Mglyr,
Kin. power ~ 1043 erg/s (v,, = 10 km/s) but 104! erg/s (1000 km/s).
T (100 keV) ~1 (v, = 10 km/s) but 0.01 (v,,=1000 km/s) at 104 cm.
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Evolution toward SESN progenitors?
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Core evolution
should be similar.
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SN Ic = Compact C+O star, v,, ~ 1000 km/s:
CSM @ < 10>°cm = mass loss @ <1 yr before SN.



ALMA ToO obs. at 100 GHz (band 3)
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Optically thin & cooling effect well understood
= reconstruction of the CSM density distribution.
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Derived CSM distribution
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The sub-year timescale variability toward the SN.
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The final activity driven by the increasing nuclear
energy generation (+dynamical response)?



Summary

ALMA (+ VLA etc) observations of SN Ic 202001 +
theoretical interpretation and modeling:

The first case to trace the mass-loss property down
to the final sub-year scale.

Nuclear burning as an origin of the final activity?

The slides on unpublished works are omitted here.
Contact KM for further discussion on these works.



