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Long-rising and luminous Type Il SNe

Light Curve Comparison, r/R-band

* Type lI-L SNe  1987a-like SNe Many long-rising SNe Il are 1987A-like L 1 T T
Rise-time ~ 13 days Rise-time > 40 days and have peak luminosities similar to : | f
Peak magnitude ~ — 18 Peak magnitude ~ — 16 that of normal Type |I. "
: —18+ _
 Type II-P SNe « SN 2023nly & SN 2023vbw Only a few of events like OGLE-2014- _
Rise-time ~ 7 days Rise-time > 100 days SN-073, SN 2020faa and iPTF14hls fall o
L . 2
Peak maanitude ~ — 16 Peak maanitude < — 19 in similar magnitude ranges as SN E :
Nt LSS 2023nly and SN 2023vbw. 2 _16] -
< i
o
- : g |
The prolonged and bright light curves of SN 2023nly and SN Suggested powering mechanlsm§ ;i _14k _
2023vbw suggest additional powering compared to typical The prolonged and luminous behaviour &}
Type Il Supernovae, making these two events good can be explained by mechanisms like 2} sN20230y (L10)
candidates for exploring powering mechanisms beyond the (pulsational) pair instability, CSM 2 [ — SN 2023vbw (lo)
traditional core-collapse mechanism. At the same time, both interaction or magnetar spin-down. ~12[ - .. iPTF14hls (Arcavi+2017) i
SN 2023nly and SN 2023vbw exhibit normal P-cygni profiles | —— OGLE-2014-SN-073 (Terreran+2017)
in their spectra, in contrast to the narrow lines seen in The light curves in the figure to the right have | s o tlange 2 127, e maso+2023)
interacting SNe. been interpolated using Automated Loess _10k 7 “like sample (51t+2023) _
Regression (ALR; Rodriguez et al. 2019) — SN 1987A (Hamuy & Suntzelt 1990)
Here, we present data from the Zwicky Transient Facility (ZTF; Bellm et 9 ’ 9 ' - L T R Ty Trr
al 2019) ot both Sie. Rest-frame days after peak
Data and observed properties
Discovery and classification Light curve properties Spectra
SN 2023nly (redshift z = 0.0732) was discovered by Estimated from the r-band interpolated light curves The spectra of SN 2023nly and SN 2023vbw show prominent
the Asteroid Terrestrial-impact Last Alert System using ALR: P-cygni profiles at all epochs. This is in contrast to
(ATLAS; Tonry et al. 2018) on June 7th, 2023 (Tonry et . SN 2023nlv has a rise-time > 160 davs and a interacting SNe (lIn), that, instead, exhibit narrow lines
al. 2023) and later classified by ZTF as Type Il SN on Y : y (electron scattering profiles).
peak absolute magnitude of
November 2nd, 2023 (Sollerman et al. 2023). M.=—-18.94+0.02. Below is two spectra for each of our SNe, as well as a typical
SN2023vbw (redshift z = 0. 0880) was discovered by Type II-P and lIn spectra for comparison.

« SN 2023vbw has a rise-time > 120 days and a

ZTF on October 12th, 2023 (Forster et al. 2023) and peak absolute magnitude of Comparison of spectra

classified as a Type II-P SN by the Supernova and M —=—19 28 +0 01 35 . —
Gravitational Lenses Follow up (SGLF) project on r— nEE = T ' Hy Hg - Ca Tl T
February 29th, 2024 (Pérez-Fournon et al. 2024). [ 0 HelNalb:
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Analysis and future directions
Bolometric light curves Pseudo-bolometric light curves
. . . . . . ' | ' I ' I ' | ' I ' I
We constructed pseudo-bolometric light curves in the gri-bands using SuperBol (Nichall, 43 5L i
2018). The g and i bands were interpolated to match the time of the observations in the r- '
band. Using SuperBol, we also applied ultraviolet and near-infrared corrections by fitting
a modified blackbody (BB) to the SEDs.
SN 2023nly: From the bolometric light curve, we estimate a total radiated energy of 43.01 |
6.39 + 0.29 x 10* erg in the gri-bands and 1.96 + 0.54 x 10°Y erg with the BB B s
correction. T O‘d@%
C : . _ i _
SN 2023vbw: From the bolometric light curve, we estimate a total radiated energy of gj 42.5
1.04 +0.059 x 10°° erg in the gri-bands and 2.95 + 1.16 x 10° erg with the BB —
correction. 5 Fp_ ® i
o b _ I q T —
Our estimated total radiated energies lie above the expected ~ 10" erg for normal Type 5 2:0f . 3§ 20
Il SNe, thereby approaching typical values for interacting or superluminous SNe. — _ L Rl 5
m
Future directions s : e m
41.5F ¢ SN 2023vbw: Observed lum gri-bands .
» Light curve modeling with existing powering mechanisms, such as pair instability and SN 2023vbw: BB correction
magnetar spin-down. & SN 2023nly: Observed lum gri-bands o
] = | ] = ] . 1 -
- Spectral analysis of pseudo-equivalent widths and line velocities. a1.0F ® SN2023nly: BB correction ° -
1 | 1 | N | N | 1 | N |
» Spectral comparison to other long-rising Type Il SNe. —-100 0 100 200 300 400
- Modeling of nebular spectra to further constrain the powering mechanisms. Rest frame days since peak
--'-'."-"-;-.1".' Acknowledaements Alfr‘c?\’i:el.rﬁo?vglzleDSA. Kasen, D., et al. 2017, Nature Astronomy, 551, 210 Rodriguez, O., Pignata, G., Hamuy, M., et al. 2019, MNRAS, 483, 5459
iaavesed R L 99 4 by th Bellm, E. C., Kulkarni, S. R., Graham, M. J., Dekany, R., Smith, R. M., Riddle, R., ... & Zolkower, J. (2019). The Zwicky Transient Sit, 1., Kasliwal, M. M., Tzanidakis, A, etal. 2023, ApJ, 959, 142 .
.-...::-:.: rc . Lunnan Is supporte y_t e Facility: system overview, performance, and first results. PASP, 131(995), 018002. SoIIe.rman, J.,.M.eynardle, W., Chu, M., & Frem.lnlﬁg, C. 2023, Transient Name Server Classification Report, 2023-2814 |
.o.o.e‘ European Research Council Dall'Ora, M., Botticella, M. T., Pumo, M. L., Zampieri, L., Tomasella, L., Pignata, G., ... & Wright, D. (2014). The type IIP supernova Taddia, F., Stritzinger, M. D., Sollerman, J., Phillips, M. M., Anderson, J. P., Boldt, L., ... & Suntzeff, N. B. (2013). Carnegie Supernova
* 4 * o3 :.::":;:.. (ERC) under the European 2012aw in M95: hydrodynamical modeling of the photospheric phase from accurate spectrophotometric monitoring. ApJ, 787(2), 139. 'I?erojee(;[: ogselgvatizn?\ﬂofl_ty%ahlén S‘?p\?\;n%\;aa?';oﬁé’ ;5\I5a5t 212-st onomy, 1, 713
RETIAN S ian’ i Forster, F.,, Bauer, F. E., Pignata, G., et al. 2023, Transient Name Server Discovery Report, 2023-2596 rréran, ., FUmo, M. L., n, 1.=Vv., ' » Natur ronomy, 1,
e Eeglé);rshH;rrldz ci)r?nE\Lj;ct)ti))i Hamuy, M., Suntzeff, N. Bg., Bravo, J., & Phillips, M. M. 1990, PASP, 102, 888 T Tonry, J. L, Denneau, L., Heinze, A. N., et al. 2018, PASP, 130, 064505
Funded by . European Research Council programme (gran i agreemen i Nicholl, M. (2018). SuperBol: A user-friendly Python routine for bolometric light curves. Research Notes of the AAS, 2(4), 230. Tonry, J., Denneau, L., Weiland, H., et al. 2023, Transient Name Server Discovery Report, 2023-1708
the European Union Established by the European Commission No. 10104229 - TransPlre) Salmaso, I., Cappellaro, E., Tartaglia, L., et al. 2023, A&A, 673, A127 Yang, S., Sollerman, J., Chen, T.-W., et al. 2021, A&A, 646, A22

Pérez-Fournon, I., Poidevin, F., Delgado-Gonz'alez, Z., et al. 2024, Transient Name Server Classification Report, 2024-569


mailto:claudia.skoglund@astro.su.se

