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What are supernova remnants? e S
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Wolf-Rayet star

Red supergiant
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* Bright and broad oxygen emission
* O-rich ejecta interaction

« X-rays — 1037 - 1038 erg/s
e Mid-IR emissions
e Radio (?)
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Discovery of young, oxygen-rich supernova remnants in
PHANGS-MUSE galaxies

T. Kravtsov!:%3®, J. P. Anderson!-4®, H. Kuncarayalktiz’3 . K. Maeda’. and S. Mattila>°
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Dust production in SN(R)s

* SN(R)s produce dust
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Dust production in SN(R)s

* SN(R)s produce dust
* SN(R)s destroy dust!

Forward Shock

Nozawa+ 2006
Bocchio+ 2014
Slavin+ 2015
Hu+ 2019

Martinez-Gonzalez+ 2019
Kirchschlager+ 2022
Vasiliev+ 2024

Studies above
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O-rich SNRs go here!

Dust production in SN(R)s

10°

* SN(R)s produce dust Lo-1
* SN(R)s destroy dust!

« O-rich SNRs as probes [l
of dust 2

* Reverse shock a
problem as well

o)

>
!
.
|
®
L

Dust Mass
= =
o o
I3 w

=
o
&

> & A % ® X 4 @ & A *

104
Niculescu-Duvaz+22 Epoch (Days)




JWST observations

e Indication of massive
dust formation and
retention

* Cool dust dominates
* Possibly Si-rich

* ~0.5 M, still exists
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Onwards to new observations!
What powers an O-rich SNR?

« X-Shooter observations in 2025

e Clear detections of Ne emissions
» Looking at it a bit closer...
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Onwards to new observations!
What powers an O-rich SNR?
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New O-rich SNR in NGC253

» Kravtsov+26 (in prep.) out very soon!
* Non-detection in JWST

— WB92-26 (archive)
—— SNR 253-A (2022)
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Powering the remnants

O-rich ejecta
Shocked N-rich CSM

Unshocked ejecta Unshocked N-rich CSM

Central compact

* Challenging to identify object

* Old school model based
around shocks

Ne-rich piston?
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. CCO injects energy into the system
alternative .
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Future prospects

 JWST/MIRI spectra
« ELT/HARMONI
 Radio observations? 2
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* Pistons, clumps, filaments, CSM and more!

» Mid-IR shows a lot of dust
« What happens to that dust?

» We still need to figure out things (more observations...)
* How are they powered?
« What are their actual ages?



