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ABSTRACT

We present spectroscopic and photometric observations and analysis of SN 2024abvb, a peculiar transitional Type Ibn/Icn
supernova located at an unusually large projected distance from its host galaxy (21.5 kpc). SN 2024abvb displays an extended rise
time in the 𝑔- and 𝑜-bands (10.1 and 10.6 days respectively), followed by a linear decline in all photometric bands. Comparisons
with other supernova subclasses show that the photometric and spectroscopic evolution of SN 2024abvb are distinct from
Type Ibn and Type Icn events, with a higher peak 𝑟-band luminosity and lower blackbody temperatures. Spectra reveal an initial
blue continuum and narrow P-Cygni profiles, with C ii 𝜆5890 dominating in emission, persisting at late phases, and showing a
rapid decline in the expansion velocity. Weak He i 𝜆5876 features are tentatively detected at early times. Analysis of progenitor
scenarios rules out thermonuclear origins based on incompatible light curve shapes and spectral signatures. A rare massive star
progenitor appears unlikely given the low local star formation rate. The most plausible origin is an ultra-stripped supernova
scenario involving a binary system; this best explains the observed separation from the host, the low circumstellar material mass,
the fast photometric evolution and the low nickel production, although a discrepancy in model versus observed ejecta mass
remains. These results reinforce the classification of SN 2024abvb as a distinctive Type Ibn/Icn event and highlight the diversity
of progenitor channels for interacting supernovae.
Key words: transients: supernovae – supernovae: individual: SN 2024abvb
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2 C. Aster et al.

1 INTRODUCTION

Massive stars, those with an initial mass at the Zero Age Main Se-
quence exceeding roughly 8 𝑀⊙ , end their lives as core-collapse
supernovae (CCSNe). Observationally, CCSNe divide into hydrogen-
rich (Type II) and hydrogen-poor (Type I) classes based on the pres-
ence or absence of Balmer lines in their spectra (Minkowski 1941;
Filippenko 1997). This spectroscopic dichotomy reflects fundamen-
tally different pre-explosion evolutionary pathways, driven by mass-
loss processes.

Hydrogen-poor SNe (Type I) can arise when strong stellar winds
or eruptive episodes remove the progenitor’s hydrogen envelope.
In isolated massive stars, radiatively driven winds become increas-
ingly efficient at higher metallicity and luminosity, eventually peel-
ing away the outer layers to reveal helium- and heavier-element cores
(Kudritzki & Puls 2000). Such progenitors give rise to “stripped-
envelope” supernovae (SE SNe), subdivided into Type Ib (helium
lines present), Type IIb (hydrogen mostly stripped) and Type Ic (he-
lium lines weak or absent) events (Woosley et al. 1995). Binary inter-
actions, through Roche-lobe overflow or common-envelope ejection,
can produce analogous stripping even for stars whose winds alone
would not suffice (e.g. Smith et al. 2011).

Wolf–Rayet (WR) stars, characterised by their broad emission-line
spectra, constitute one of the possible SE SN progenitors (Sukhbold
et al. 2016). Within the WR family, nitrogen-rich (WN) stars are
generally linked to Type Ib explosions, whereas carbon-rich (WC and
WO) stars correspond to Type Ic events (Wheeler & Levreault 1985;
Hunter et al. 2009). However, lower-mass helium stars, produced
via binary mass transfer, may also explode as SE SNe (e.g. Drout
et al. 2014; Lyman et al. 2016; Prentice et al. 2018), complicating
the mapping between spectral subtype and progenitor mass (Eldridge
et al. 2013).

When significant amounts of circumstellar material (CSM) remain
close to the progenitor at collapse, either retained from previous
eruptions or not fully dispersed by winds, the SN ejecta can collide
with this CSM. The interaction converts kinetic energy into radia-
tion, and the observed SN show multi-component emission profiles
generated by the ejecta and the CSM. These interacting SNe are spec-
troscopically classified as Type IIn (hydrogen-rich CSM), Type Ibn
(helium-rich CSM; Pastorello et al. 2007; Foley et al. 2007), Type Icn
(carbon-rich CSM; Gal-Yam et al. 2022) or Type Ien (silicon- and
sulfur-rich CSM; Schulze et al. 2025). Type Ibn SNe exhibit strong,
narrow He i lines and generally lack the oxygen and carbon signa-
tures that characterize Type Icn events, whereas Type Icn SNe show
prominent O ii-iii and C ii-iii lines alongside P-Cygni profiles at
early times (Pellegrino et al. 2022). The recently identified class of
Type Ien shows a lack of CNO but strong Si and S narrow emission
lines (Schulze et al. 2025). SN 2019hgp was the first firm Type Icn
classification (Gal-Yam et al. 2022) and has been followed by an
additional four confirmed events: one reclassification (SN 2019jc;
Pellegrino et al. 2022) and three new discoveries (SNe 2021ckj,
2021csp, 2022ann; Nagao et al. 2023; Davis et al. 2023; Perley et al.
2022). These events share uniform characteristics: spectral line ve-
locities of ∼ 103–104 km s−1, consistent with WR progenitor winds;
rise times to peak light of ∼ 7 days; peak absolute magnitudes clus-
tered around 𝑀𝑟 ≈ −19 mag; spectra dominated by narrow C and
O emission/absorption, indicative of recently ejected carbon-rich
CSM. The features shared among Type Icn events, fast rise time and
the presence of carbon, might indicate similar progenitor scenarios.
However, other photometric and spectroscopic properties suggest a
wider diversity in progenitor scenarios. These scenarios range from
carbon-rich, hydrogen- and helium-depleted stars that underwent a

Figure 1. Left Panel:𝑔𝑟𝑖 image stack from Las Cumbres Observatory (LCO)
data (taken on 2024/11/28) with SN and host labelled. A 1 arcmin scale bar
has been plotted at the top left of the image, with north oriented up and east
to the left. Right Panel:𝑔𝑟𝑖 image stack from Dark Energy Spectroscopic
Instrument (DESI) Legacy Imaging Surveys (LIS, Dey et al. 2019) data (taken
on 2019/08/08), all markers are the same across both images. Although we
see clear spiral arms in the LIS image, the SN position is offset from the host.

major mass-loss episode shortly before core collapse to compact
objects in binary systems.

Here, we present the evolution of SN 2024abvb (see also Hu
et al. 2026; INTEL Collaboration 2026; Shi et al. 2026), a new
member of the SN Ibn/Icn family. SN 2024abvb was discovered by
the Asteroid Terrestrial-impact Last Alert System (ATLAS; Tonry
et al. 2018) on 22 November 2024 (MJD 60636.36, Tonry et al.
2024), and subsequently classified as a Type Icn at 𝑧 = 0.039 by the
NUTS collaboration (MJD 60641.90, Stritzinger et al. 2024). Due
to the tentative detection of helium, we reconsider this classifica-
tion. Type Icn SN are classified based on the absence of helium in
their spectra. Thus, the tentative detection of helium in the medium-
resolution spectra differs from a pure Type Icn event classification,
suggesting that a transitional classification is more appropriate. Here
we present ultraviolet (UV) through near-infrared (NIR) photome-
try alongside optical spectroscopy, with systematic comparisons to
previously reported Type Icn, Type Ibn and transitional objects of
Type Ibn/Icn. Throughout the paper we assume a standard ΛCDM
cosmology (Komatsu et al. 2011) with Ω𝑀 = 0.27, ΩΛ = 0.73 and
𝐻0 = 70km s−1Mpc−1 which gives 𝐷𝐿 =172.2 Mpc.

SN 2024abvb is spatially offset from its probable host galaxy
(host 𝑧 = 0.039), therefore host extinction is likely negligible. We
adopt the line-of-sight extinction measurement at the SN position,
𝐴𝑉 = 0.507 mag, corresponding to 𝐸 (𝐵 − 𝑉)MW = 0.164 mag
(Schlafly & Finkbeiner 2011), as our total extinction. Figure 1 shows
a composite Las Cumbres Observatory (LCO) 𝑔𝑟𝑖 image of the SN
field∼6 days post explosion together with that of the Legacy Imaging
Survey (DR10) showing the host. Relevant SN and host information
can be found in Table 1.

The structure of this paper is as follows. Section 2 describes the
discovery, follow-up strategy and data reduction procedures for both
photometry and spectroscopy. In Section 3 we present the detailed
analysis of the light curves and spectral series. In Section 4 we
discuss the host of SN 2024abvb and provide an analysis of its en-
vironment. Section 5 we combine our findings and discuss the im-
plications for the progenitor system and circumstellar environment
of SN 2024abvb. Finally, in Section 6 we summarise the paper and
make conclusions.
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The Type Ibn/Icn SN 2024abvb 3

2 DATA

2.1 Photometry

Our photometric monitoring of SN 2024abvb utilises a heteroge-
neous suite of facilities and filter systems to achieve broad wavelength
coverage (see Table A2). Optical imaging in the Johnson–Cousins 𝐵-
and 𝑉-bands and an Sloan Digital Sky Survey (SDSS)-like 𝑟-band
was obtained with the Andalucia Faint Object Spectrograph and
Camera (ALFOSC) on the Nordic Optical Telescope (NOT; Djupvik
& Andersen 2010). Complementary 𝑉-band frames were secured
using the ESO Faint Object Spectrograph and Camera (EFOSC2)
mounted on the New Technology Telescope (NTT; Buzzoni et al.
1984). Additional optical data in the SDSS-like 𝑔, 𝑟, 𝑖 and 𝑧 filters
were acquired with the 1m network of telescopes of the Las Cumbres
Observatory (LCO; Brown et al. 2013), utilising the Sinistro cam-
eras. Since instruments with very different passbands were used for
the follow-up of SN 2024abvb we checked the uncertainties of pass-
band corrections (e.g., Stritzinger et al. 2002; Pignata et al. 2004)
to standardise photometry to a common system. We used the S3
package (Inserra et al. 2018) and found that such correction is an
order of magnitude lower than the telescope photometric uncertain-
ties. Imaging was taken with the Rapid Eye Mount (REM) telescope
(Covino et al. 2002). The Near–infrared (NIR) imaging in the 𝐽-, 𝐻-
and 𝐾-bands were taken with the REMIR instrument. Optical 𝑉-,
𝑅- and 𝐼- frames were taken with the ROS2 instrument. Data from
the Gravitational-wave Optical Transient Observer (GOTO; Steeghs
et al. 2022a) were obtained as part of regular all-sky surveying. Im-
age reduction and calibration was performed in real-time using the
GOTO transient pipeline. Forced aperture photometry at the posi-
tion of SN 2024abvb was performed to recover the final GOTO light
curve.

All CCD data were processed within the IRAF1 environment. Stan-
dard reduction steps including overscan correction, bias subtraction,
flat-fielding and trimming were applied, and SN photometry was ex-
tracted via point-spread function fitting on the final reduced frames.

Ultraviolet observations were obtained with the Neil Gehrels Swift
Observatory’s Ultraviolet/Optical Telescope (UVOT; PI: Farias)
through the 𝑢𝑣𝑤2, 𝑢𝑣𝑚2, 𝑢𝑣𝑤1, 𝑢, 𝑏 and 𝑣 filters. These data were
calibrated to the Vega system and reprocessed independently using a
custom pipeline based on the HEASARC software suite.

To further supplement our proprietary measurements, we incorpo-
rated archival photometry from several time-domain surveys. These
include the Zwicky Transient Facility (ZTF; 𝑔, 𝑟 filters; Bellm et al.
2019), Pan-STARRS1 (𝑤 filter; Chambers et al. 2019), the Black-
GEM array (𝑞 filter; Groot et al. 2024), the Gravitational-wave Op-
tical Transient Observer (GOTO; 𝐿 filter; Steeghs et al. 2022b; Dyer
et al. 2024) and the ATLAS survey (cyan and orange filters; Jedicke
et al. 2012). Non-public Pan-STARRS1 measurements were obtained
under prior collaboration agreements. Final magnitude measure-
ments from these surveys were retrieved using their data pipelines
(Magnier 2006; Magnier et al. 2020).

2.2 Spectroscopy

Nine epochs of spectroscopic data were acquired with the EFOSC2
instrument mounted on the ESO New Technology Telescope (NTT)
as part of the ePESSTO+ collaboration. We obtained low-resolution

1 The Image Reduction and Analysis Facility (IRAF) is distributed by the Na-
tional Optical Astronomy Observatory, operated by AURA under cooperative
agreement with the National Science Foundation.
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Figure 2. The SciPy and emcee optimised fit for the 𝑐-band data

Table 1. Key information for the SN and host. Time of last non-detection is
60634.5 MJD in the 𝑜-band. We adopt the line-of-sight extinction measure-
ment 𝐸 (𝐵 − 𝑉 ) = 0.164, at the SN position (Schlafly & Finkbeiner 2011).
No evident reddening is observed in the host (e.g. no narrow absorption lines).
Hence, the MW reddening is the total.

Time of First Detection (MJD) 60636.62
Estimated Time of Explosion (MJD) 60635.45 ± 1.1
Estimated Time of Maximum (MJD) 60645.13 ± 0.4
RA (J2000) 01:10:57.53
Dec (J2000) -05:44:07.91
Redshift 0.039
𝐸 (𝐵 − 𝑉 )MW [mag] 0.164
𝑚

peak
𝑉

(mag) 16.70
𝑀

peak
𝑉

(mag) −19.43
𝑡rise,g/C (days) 10.1
𝑡1/2,decline,g/C (days) 7.6
Separation from host (arcmin) 0.464
Separation from host (kpc) 21.5

spectra using grisms 11 and 16, while medium-resolution observa-
tions were secured with grism 18 (see Table A1 for the full observa-
tion log, including wavelength coverage and resolving powers). The
raw frames were processed and calibrated using the Public ESO Spec-
troscopic Survey of Transient Objects (PESSTO) pipeline2 (Smartt
et al. 2015), which performs bias subtraction, flat-field correction,
wavelength calibration and flux calibration in a uniform and repro-
ducible manner. All ePESSTO+ spectra will be available through the
ESO Science Archive Facility as standard phase 3 ESO products. All
spectra are available on WISeREP3 (Yaron & Gal-Yam 2012).

3 CHARACTERISING SN 2024ABVB IN THE CONTEXT
OF INTERACTING SUPERNOVAE

In this section, we compare photometry and spectra of SN 2024abvb
to other SNe, chosen based on the fact that are well sampled and

2 https://github.com/svalenti/pessto
3 https://www.wiserep.org
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4 C. Aster et al.

studied SNe. The chosen comparison Type Icn are reported above
in Section 1 while the others are: SN 2010al (Type Ibn, Pastorello
et al. 2015); SN 2023emq (Type Ibn/Icn, Pursiainen et al. 2023) and
iPTF14aki (Type Ibn, Hosseinzadeh et al. 2017).

3.1 Light curve

To determine the epoch of maximum light, we first fitted the ATLAS
𝑐-band light curve, chosen for its dense temporal sampling from
first detection through peak, using a 1D Gaussian process (GP) re-
gression implemented in the George package (Ambikasaran et al.
2015) with an exponential-squared kernel. Initial kernel hyperpa-
rameters were optimised via SciPy minimisation, after which we
employed the emcee Markov Chain Monte Carlo (MCMC) sampler
(Foreman-Mackey et al. 2013) to sample from the posterior distribu-
tion of the GP model parameters. The MCMC-refined GP fit closely
matches the initial optimisation. For completeness, we also applied
an analogous GP fit to the bolometric light curve, retrieving a similar
result. From these analyses, we adopt MJD 60645.13 ± 0.4 as the
time of maximum light (defined as epoch 0). The explosion epoch
was estimated as the midpoint between the first 𝑤-band detection
and the preceding 𝑜-band non-detection at 0.3 mag deeper, yielding
MJD 60635.45 ± 1.1.

Using the MCMC-optimised GP model, we computed rise times
from explosion to maximum light and 20-day decline rates in each
filter. The rise time, 𝑡rise, is defined as the interval between the
explosion epoch and the GP-determined peak MJD. Decline rates
(Δ𝑚20) were measured as the difference in magnitude between peak
and 20 days post-peak. In the𝑉-band we find Δ𝑚20 = 2.6± 0.3 mag,
whereas in the 𝑖-band Δ𝑚20 = 1.1 ± 0.3 mag. The slower decline in
redder bands is not unusual in CCSNe and even more so in interacting
SNe, as it suggests reprocessing of high-energy (X-ray/UV) photons
into optical wavelengths (e.g. Chevalier & Fransson 1994).

Figure 3 displays the UV–NIR light curves of SN 2024abvb. The
𝑔-band rise time of 10.1 ± 0.3 days is notably longer than the ≲ 5.2
day values typical of other Type Icn events (Table 2, Pellegrino et al.
2022; Perley et al. 2022; Nagao et al. 2023). Similarly, the ATLAS
𝑜-band rise time of 10.5 ± 0.4 days slightly exceeds the ∼ 8 days
measured for SN 2022ann (Davis et al. 2023). Across all bands, we
observe approximately linear declines in magnitude, with the steepest
fades in the UV and blue optical filters and the gentlest in the NIR.

In Figure 4 we compare the 𝑟-band light curve of SN 2024abvb
with those of well-sampled interacting SNe in the same time frame
of SN 2024abvb: SNe 2019hgp (Type Icn), 2022ann (Type Icn) and
2010al (Type Ibn). SN 2024abvb reaches peak 𝑟-band light (𝑀𝑟 ≈
−19.4) at 12.1± 0.3 days and shows a Δ𝑚20 (𝑟) = 1.6± 0.3 mag. For
reference, SN 2019hgp exhibits a similar Δ𝑚20 (𝑟) = 1.6 ± 0.2 mag
but peaks at a lower luminosity (𝑀𝑟 ≈ −18.6), whereas the prototyp-
ical Type Ibn SN 2010al fades more slowly, withΔ𝑚20 (𝑟) = 1.4±0.2
mag. SN 2022ann displays a two-stage decline: an initial slow phase
(∼ 0.2 mag per 20 days) followed by a rapid drop (∼ 2.0 mag per 20
days), indicative of interaction with a denser CSM. SN 2019hgp has a
low-mass CSM environment (0.2 𝑀⊙ , Gal-Yam et al. 2022). Assum-
ing SN 2024abvb light curve is dominated by the CSM interaction,
the similarity of its decline to that of SN 2019hgp could suggest
a comparable low-mass CSM environment for SN 2024abvb and
progenitor scenario. However, SN 2024abvb also has a higher peak
luminosity compared to SN 2019hgp (𝑀𝑟 ≈ −19.2 mag), consistent
with a somewhat more efficient radiative conversion (Chevalier &
Fransson 2017).

Table 2. Comparison of rise-times and half decline rates in the 𝑔-band for
SN 2024abvb and all Type Icn SNe where they were measurable. We see that
the 𝑔-band rise time for SN 2024abvb is much higher than for other Type Icn
SNe, while the half decline rate is comparable.

SN Rise Time Half decline rate
(days) (days)

2024abvb 10.1 ± 0.3 7.6 ± 0.3
2019jc 3.2 ± 0.1 a 3.1 ± 0.1 a

2019hgp 5.2 ± 0.2 a 8.0 ± 0.2 a

2021csp 1.8−4.0 b 9.1 ± 0.8 b

2021ckj 3.3 ± 0.2 c 4.7 ± 0.2 c

a Pellegrino et al. (2022)
b Perley et al. (2022)
c Nagao et al. (2023)

3.2 Bolometric light curve

Bolometric luminosities were derived by first converting the
extinction-corrected broadband magnitudes (Section 3.1) into
monochromatic fluxes at each filter’s effective wavelength. A spec-
tral energy distribution (SED) was then assembled over the observed
wavelength range, and the integrated flux, 𝐹bol, was computed un-
der the assumption of negligible contribution beyond the integration
limits. Luminosities were obtained via

𝐿bol = 4𝜋𝐷2 𝐹bol,

where 𝐷 is the previously determined distance to SN 2024abvb
(Section 1).

Pseudo-bolometric points were initially calculated for epochs with
concurrent coverage in at least four optical bands; for epochs with
fewer than four filters, missing fluxes were estimated by low-order
(𝑛 ≤ 3) polynomial interpolation of adjacent light-curve data. When
interpolation was not possible, magnitudes were extrapolated by as-
suming constant colours between the nearest epochs.

The resulting bolometric light curve (Figure 5) reaches a peak
luminosity of log(𝐿bol/erg s−1) = 43.7 in approximately 10 days,
followed by a nearly linear decline over the subsequent ∼ 30 days.
In the second panel of Figure 5, we show the black-body tempera-
ture, 𝑇BB, inferred from SED fits. 𝑇BB attains a maximum of roughly
14000 K, remains on a quasi-plateau, then decreases rapidly before
settling at around 6400 K around 20 days post-peak. These temper-
atures are substantially lower than those reported for SNe 2022ann
and 2019hgp, which peaked near 25000 K and 30000 K, respectively.

The third panel of Figure 5 presents the photospheric radius

𝑅ph =

√︄
𝐿bol

4𝜋𝜎𝑇4
eff
,

where 𝜎 is the Stefan–Boltzmann constant. 𝑅ph increases to a maxi-
mum of ∼ 2.1× 1015 cm at ∼ 6 days after peak, then declines slowly
and plateaus at ∼ 0.65 × 1015 cm by ∼ 25 days post-peak. Overall,
the estimated radius of SN 2024abvb is larger than that showcased
by SN 2019hgp, but at a size not unusual for SNe (e.g. Kasen &
Woosley 2009; Dessart et al. 2022; Chiba & Moriya 2024).

The bottom panel of Figure 5 shows the fractional flux contri-
butions from the ultraviolet (UV), optical and near-infrared (NIR)
regimes. Initially, the UV accounts for ∼ 53% of 𝐹bol and the op-
tical for ∼ 29%, with the NIR contributing ∼ 17%. Over the first
two days post-maximum, the optical fraction rises to match the UV
at ∼ 43%, consistent with high-energy photon reprocessing by cir-
cumstellar material (CSM). The NIR fraction decreases to ∼ 12%
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Figure 3. Light curves of SN 2024abvb from AFOSC, ATLAS, Pan-STARRS, LCO, NTT, Swift, NOT, ZTF, REM, TTT, Moravian, BlackGem and GOTO
for all available bands from the UV-NIR. The phase is given relative to the 𝑉-band maximum. The legend indicates which shape and colour is associated with
specific bands. Non-detections are shown with downward arrows. The rise times and decline rates for each band can be seen in Table 2. The vertical black lines
indicate the epochs when spectra were taken. The 𝐿- and 𝑞-bands refer to GOTO and BlackGem bands, respectively. The figure is not extinction corrected. 𝑔𝑟𝑖𝑧
are AB magnitudes, as are those of the surveys ATLAS, PS1 and GOTO.𝑈𝐵𝑉𝐽𝐻𝐾 are Vega magnitudes.

in the early decline, then increases slightly as the optical component
plateaus, ultimately stabilising just above its initial level. Within our
measurement uncertainties, the NIR contribution remains effectively
constant, implying that any dust formation either is minimal or occurs
at epochs later than our final NIR observations (Mattila et al. 2008).

3.3 Spectral evolution and line measurements

Figure 6 displays the spectral evolution of SN 2024abvb, spanning
from three days before maximum light to approximately one month
thereafter. Prominent transitions of C ii and O ii are marked along-
side the tentative detections of H i , He i and He ii. The continua
are consistent with the photospheric temperatures derived from our
black-body fits.

To quantify the kinematic and flux properties of individual lines,

we fitted Gaussian profiles using the Lmfit package4 (Newville et al.
2014). For the C ii 𝜆5890 feature, a composite model comprising a
central Lorentzian (narrow emission) plus a broader Gaussian com-
ponent was employed to capture both the line core and extended
wings.

In the four low-resolution spectra obtained near peak brightness,
the continuum is blue and several narrow P-Cygni profiles are evident,
with C ii 𝜆5890 dominating in emission. At early epochs (0–4 days
relative to peak), this line exhibits a full width at half maximum
(FWHM) of ∼ 41 Å, corresponding to a velocity of ∼ 2100 km s−1,
and an integrated flux of 1.0 × 10−16 erg s−1 cm−2. By 6 days post-
peak, the FWHM decreases to ∼ 32 Å (velocity ∼ 1600 km s−1) with

4 Lmfit is a non-linear least-squares minimisation and curve-fitting library
for Python.
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Figure 4. Comparison photometry in the 𝑟-band (absolute magnitude) for
SN 2024abvb, the Type Ibn (SN 2010al; Pastorello et al. 2015) and two other
Type Icn (SNe 2022ann and 2019hgp; Davis et al. 2023).

a flux of 8.8 × 10−17 erg s−1 cm−2. Beyond 20 days, the continuum
flattens, likely due to metal-line blanketing below 4700 Å, and C ii
𝜆5890 evolves into a P-Cygni profile with FWHM ∼ 28 Å (velocity
∼ 1400 km s−1) and flux 2.5 × 10−17 erg s−1 cm−2.

Medium-resolution spectra (grism #18 at the NTT+EFOSC2; Ta-
ble A1) enable a detailed view of the 4600–6500 Å region (Figure 7).
Here, C ii 𝜆5890 has FWHM 32.7 Å (velocity ∼ 1600 km s−1) and
flux 1.5 × 10−16 erg s−1 cm−2 at peak, evolving to FWHM 29.1 Å
(velocity ∼ 1400 km s−1) and flux 7.6 × 10−17 erg s−1 cm−2 by
+6 days. And at ∼ 30 days FWHM 16.8 Å (velocity ∼ 800 km s−1)
and flux 2.88 × 10−17 erg s−1 cm−2. All FWHM measurements
are above our spectra resolution (see Table A1). A weaker feature
at ∼ 5876 Å, present until +4 days, is consistent with being He i
𝜆5876. The red wing of C ii 𝜆5890 exhibits a broad shoulder which,
as mentioned above, can be due to metal-line blanketing in the blue
part or suggestive of asymmetric CSM.

O ii 𝜆4651 is detected in low-resolution spectra prior to +20 days,
with an early FWHM of 9.3 Å (flux 1.2×10−16 erg s−1 cm−2) broad-
ening to 26.0 Å (flux 9.4 × 10−17 erg s−1 cm−2) by +6 days; it is
absent at later epochs. In contrast, C ii 𝜆5890 persists, switching to a
P-Cygni morphology in both low- and medium-resolution spectra af-
ter +20 days (FWHM 19.4–27.8 Å, flux∼ 4.0×10−17 erg s−1 cm−2).

Additional features, including H i 𝜆4861, O ii 𝜆4651 and
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Figure 5. The top panel shows the bolometric light curve. The second panel
shows the estimated temperature derived from the black-body fits. The third
panel shows the photospheric radius. The bottom panel shows the contribution
of each part of the electromagnetic spectrum over time (UV: 𝑢𝑣𝑤2, 𝑢𝑣𝑚2,
𝑢𝑣𝑤1. Optical: 𝑢, 𝐵, 𝑔, 𝑉 , 𝑐, 𝑟 , 𝑜, 𝑖, 𝑧. NIR: 𝐽 , 𝐻, 𝐾). Each panel, besides
the last, shows a comparison between SNe 2024abvb and 2019hgp (Gal-Yam
et al. 2022). SN 2019hgp is the closest photometric analogue, therefore we
use this for comparison.

Fe ii 𝜆5363, are discernible in medium-resolution data, with clear
P-Cygni profiles persisting at late times.

3.4 Spectral comparison with other Type Ibn, Type Icn and
transitional events

Figure 8 displays the EFOSC2 spectra of SN 2024abvb at epochs
near maximum light and approximately one month later, compared
with those of SNe 2018fmt, 2019jc, 2021csp, 2023emq (Pursiainen
et al. 2023), iPTF14aki and 2022ann. Comparison SNe were chosen
based on having spectra covering from peak epoch to roughly a month
later in their evolution. The sample includes well studied Type Ibn
events (SNe 2018fmt and iPTF14aki), canonical Type Icn events
(SNe 2019jc and 2021csp) and recognised transitional Type Ibn/Icn
objects (SN 2023emq), chosen to assess whether SN 2024abvb ex-
hibits intermediate characteristics.

At early times, SN 2024abvb exhibits a notably blue continuum,
closely matching the continua of SNe 2021csp and 2023emq, remain-
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Figure 6. Left panel: All low-resolution spectra (see Table A1), corrected for redshift and reddening, for SN 2024abvb taken between −3.23 days and 27.90 days
relative to 𝑉-band maximum brightness. The C ii, H i, He i, He ii, O ii, N ii and Fe ii lines are marked. We see some telluric contamination; however, it leaves
the spectral lines mostly unaffected. The cross in this figure shows the telluric lines. Right panel: All medium resolution spectra (see Table A1), corrected for
redshift and reddening, for SN 2024abvb taken between −2.05 days and 28.90 days relative to 𝑉-band maximum brightness. In all instances, multi-component
decomposition was fully resolved, as were the subsequent P-Cygni profiles.

ing bluer than those of the other Type Ibn and Type Icn comparisons.
The persistence of this blue slope, also evident in the minimal 𝐵-band
decline ofΔ𝑚(𝐵) ≈ 0.16 mag between the first and third spectra, sug-
gests more efficient conversion of high-energy (X-ray/UV) photons
into optical wavelengths than in typical Type Icn events. We note that
this is at odds with what is observed in the temperature evolution. In
contrast, SNe 2019jc and 2021csp display a pseudo-continuum dom-
inated by blended emission lines (e.g. Gal-Yam et al. 2022), which
is not apparent in SN 2024abvb. Although Figure 8 hints at a weak
pseudo-continuum between 4600 and 6000 Å in SN 2024abvb, this
feature remains ambiguous.

In the bottom panels of Figure 8, SN 2019hgp, the closest pho-
tometric analogue to SN 2024abvb, exhibits broader and faster line
profiles and displays intermediate-mass element features such as
Mg i, which are absent in SN 2024abvb. Moreover, oxygen emission
lines in SN 2019hgp are considerably stronger, and its late-time spec-
trum develops the characteristic iron pseudo-continuum common to
many Type Icn (and interacting) events. SN 2021csp, similarly to

SN 2019hgp, shows an Fe pseudo-continuum but otherwise shows
very few emission or absorption features. SN 2022ann shows a much
flatter continuum than the other three Type Icn presented, but similar
to SN 2021csp it shows very few prominent absorption and emission
features. This is in stark contrast to SNe 2024abvb and 2019hgp,
which both display prominent features in pure emission. The one
transitional SN Type Ibn/Icn we present shows an interesting blue-
ward feature, similar to that of SN 2024abvb; however, on further
inspection, this is more likely due to an Fe pseudo-continuum as
seen in other Type Icn SNe. Such a continuum seems lacking in
SN 2024abvb where we see a sharp decrease at ∼4500 Å, imply-
ing this feature is formed through an alternative mechanism. We
observe that iPTF14aki shows a flatter continuum with characteristi-
cally broad Helium lines typically seen in late-time Type Ibn spectra
(Hosseinzadeh et al. 2017). This, along with the other features noted
in SN 2024abvb, gives strong evidence that SN 2024abvb is incon-
sistent with a Type Ibn SN classification.

The close temporal comparison reveals that SN 2019hgp has el-
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Figure 7. The same spectra are shown here as in Figure 6; however, this is a
zoom-in on the most prominent spectral feature, C ii 𝜆5890 Å, with medium
resolution spectra (see Table A1).

evated flux compared to SN 2024abvb, both blueward of 4600 Å
and redward of 6200 Å, whereas between these wavelengths
(4600–6200 Å) the fluxes of the two SNe are broadly comparable,
with both displaying a flux enhancement near 6000 Å. These differ-
ences reinforce the classification of SN 2024abvb as a transitional
Type Icn/Ibn object with a relatively low-mass, carbon-rich CSM.

3.5 Expansion velocities of the CSM

We derived the expansion velocity of the carbon-rich CSM from
C ii 𝜆5890. For epochs up to ∼10 days after maximum light, we
measured the full width at half maximum (FWHM) of the Gaussian
fits, while at later times we determined velocities from the minima of
the P-Cygni absorption troughs. The resulting velocity evolution is
plotted in Figure 9. Differences between low- and medium-resolution
measurements are attributable to instrumental resolving power.

As mentioned above, He i 𝜆5876 is also present and alters the
overall profile of the C ii line, as such we use our medium resolution
spectra measurements as a more accurate diagnostic. At early epochs,
the C ii line exhibits velocities of ∼ 1500 km s−1, declining smoothly
to ∼ 800 km s−1 by the final measurement. This smooth decline
is observed in both the low- and medium-resolution spectra, with
Δ𝑉20−low ∼ 660 ± 150 km s−1 and Δ𝑉20−med ∼ 490 ± 100 km s−1,
respectively. In both cases, the minimum measured values re-
main above the instrumental resolution (460 km s−1 for gr18 and
870 km s−1 for gr11), although the final velocity point in the
medium-resolution data lies close to this threshold. The final mea-
surement conflicts with early WC and canonical WO wind speeds of
> 1000 km s−1 (Sander et al. 2019; Smith & Aller 1971). However,
canonical wind speeds for WN and late type WC9 stars are lower
at 𝑣wind > 650 km s−1 and ∼ 450 km s−1, respectively (Hamann
et al. 2019; Smith & Aller 1971). This suggests that the CSM may
have been produced by a discrete eruption, by binary interaction, by
a WN star in a binary system or by a WC9 star with emission tran-
sitioning from lower density CSM (higher velocity lines) to higher
density inner regions (lower velocity lines). In the eruptive scenario,
the required mass-loss rate would be sufficiently high to dominate the
circumstellar density, whereas a sustained WR wind alone would be
less likely to generate the observed density profile; this interpretation
is in line with Smith (2017).

Comparable velocities have been reported for other interacting
SNe. For example, SN 2019hgp displayed C iii 𝜆4650 velocities in
excess of 1500 km s−1, consistent with WR progenitors but quoted
as a lower limit due to spectral resolution (Gal-Yam et al. 2022). Con-
versely, SN 2022ann exhibited expansion speeds of ∼ 800 km s−1.
Davis et al. (2023) favour a binary scenario given the line driven
wind speeds are below early WC and WO wind speeds (Sander et al.
2019). The close agreement between the velocity of SN 2022ann
and our late-time measurement for SN 2024abvb supports a binary
progenitor system and is therefore inconsistent with a single early
WC or WO star progenitor. This suggests that the progenitor scenario
is either a WN star, a late type WC9 star or more complex than a
single WR star.

4 HOST ANALYSIS

From optical images, SN 2024abvb appeared to be far from any
potential host and possibly hostless, with the nearest galaxy located
0.464 arcmin (21.5 kpc) S/W of the SN (Figure 1). To determine
whether the S/W galaxy is the host, we obtained a combination of
Gr11 and Gr16 spectra. The slit was centered on the nucleus and
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2024abvb +29.6d
iPTF14aki +28d (Ibn)
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2021csp +22.8d (Icn)
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Figure 8. SN 2024abvb spectra compared to other Type Ibn, Type Icn and transitional Type Ibn/Icn SNe. Both panel have dashed lines to depict different elements:
C ii ; C iii ; C iv ; He i ; Top panel: Early time (∼ 8 days) spectra comparison for SN 2024abvb, SN 2018fmt, SN 2019jc,
SN 2021csp and SN 2023emq. The specific colours and phase times for each SN are shown in the legend. The phase is with respect to the explosion time as
we did not have access to photometric data for the comparison SNe. Bottom panel: Late time (∼ 29 days) spectra comparison for SN 2024abvb, SN 2021csp,
iPTF14aki, SN 2022ann, SN 2023emq and SN 2019hgp.

covered the majority of the host. This translates to a mostly global
spectra but was only used for determining the redshift.

Unfortunately, due to environmental conditions, the Gr11 spec-
trum had S/N ≤ 3 and was therefore unusable. The Gr16 spectrum
(upper panel of Figure 10) also has low S/N, however, features were
visible. A redshift of 𝑧 = 0.039, the same value as identified for
SN 2024abvb through spectral comparison, appears to confirm this
galaxy as the likely host, as H𝛼 is detected at the corresponding
wavelength.

To retrieve the host galaxy properties, 𝑔𝑟𝑖𝑧 and mid-infrared Wide-
field Infrared Survey Explorer (WISE) 𝑊1, 𝑊2 & 𝑊3 magnitudes
were taken from the Dark Energy Spectroscopic Instrument (DESI)
Legacy Imaging Surveys (LIS, Dey et al. 2019), Data Release 10. The
𝑊4 was also available but was excluded as that is sensitive to AGN
dust emission and we do not implement for such a correction in our
simple models, meaning 𝑊4 would have a poor fit. We also include
𝐽𝐻𝐾𝑠 data from the Vista Hemisphere Survey Data Release 7 (VHS
DR7), this survey uses the Visible and Infrared Survey Telescope

for Astronomy (VISTA) telescope (Emerson et al. 2006) using the
VISTA infrared camera (Dalton et al. 2006). The LIS data were then
input into Prospector5 (Johnson et al. 2021) to estimate the host
parameters such as stellar mass and star formation rate (SFR). We
used the following Prospector parameters: Star formation history is a
delayed Tau model; Inital mass function (IMF) is the Chaubrier IMF
model (Chabrier 2003); dust type is a MW extinction model (Cardelli
et al. 1989); log(𝑍/𝑍⊙) and age are uniform functions; log(𝜏) and
log(𝑀/𝑀⊙) are log uniform functions.

The bottom panel of Figure 10 presents a best-fit model for 𝑔𝑟𝑖𝑧𝑦,
𝐽𝐻𝐾𝑠, and𝑊1-𝑊3 bands given by Prospector. The model provides
useful insight into the galaxy’s parameters, and has a 𝜒2 = 0.025
whcih is mainly driven by the optical bands that have lower un-
certainties than the near and mid infrared ones. We note that NIR

5 Prospector is a package to conduct principled inference of stellar popu-
lation properties from photometric and/or spectroscopic data using flexible
models.
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Figure 9. C ii 5890 Å comparison velocities for low and medium resolution
spectra. The first four epochs were measured using the emission component
FWHM, while the remaining two were measured from P-Cygni minima. The
dashed line depicts the best-fit while the shaded regions display the 1𝜎
confidence intervals.

flux is sensitive to intermediate-age stars (0.5–2 Gyr), also known as
Thermally-Pulsing AGB (TP-AGB) stars, and differences of 0.5 dex
in JHK from stellar population synthesis models have been widely re-
ported (Conroy et al. 2009). This difference is enhanced by the choice
of a parametric star formation history (SFH). The Prospector model
outputs are log(𝑀/𝑀⊙) = 10.33+0.11

−0.10, log(𝑍/𝑍⊙) = −1.68+0.16
−0.19,

log(𝜏) = −0.36+0.43
−1.07, Age (Gyr) = 6.73+4.41

−2.39, log(SFR)𝑀⊙yr−1 =

−5.87+23.5
−13.9 and presented in the bottom panel of Figure 10. The

results imply a host galaxy of low mass, slightly above the dwarf
galaxy range (Geha et al. 2012), and well below larger galaxies such
as the Milky Way (∼ 1012𝑀⊙ , Watkins et al. 2019). These galaxies
tend to have a lower metallicity and age Gallazzi et al. (2005). This is
consistent with our results and suggests that the host is likely a young,
low-mass, and low-metallicity galaxy. However, because a paramet-
ric SFH was adopted, these results should be interpreted as indicative
rather than definitive, since a non-parametric SFH would provide a
more robust constraint. The peak SFR occurs a 𝑡peak = 𝜏 ∼ 0.28 Gyr,
suggesting that SFR was very high at early time and then decreased,
which is consistent with old stellar population. However, such a result
mathematically forces the instantaneous SFR at the present epoch to
be close to zero (∼ 10−6). Because delayed-𝜏models enforce a mono-
tonic decline in star formation, we caution from over-interpreting the
instantaneous SFR derived from this parameterisation.

The separation of SN 2024abvb from its presumed host also ap-
pears atypical compared to other Type Icn SNe, which are all located
within their host galaxies (Gal-Yam et al. 2022; Pellegrino et al. 2022;
Davis et al. 2023; Perley et al. 2022; Nagao et al. 2023). However,
there are known Type Ibn SNe such as, PS1-12sk (Hosseinzadeh
et al. 2019), with a large host separation (28.1 kpc). Due to the large
separation, we investigate the possibility that SN 2024abvb is hosted
by a dwarf satellite galaxy that is gravitationally bound to the host,
similarly to the Small Magellanic Cloud (SMC). LIS deep imag-
ing reports depths of 𝑚𝑔 = 25.08, 𝑚𝑟 = 25.41, 𝑚𝑖 = 26.86 and
𝑚𝑧 = 23.33. Doliva-Dolinsky et al. (2025) find that NGC3109, an
SMC-like dwarf galaxy has 𝑀𝑉 ∼ 14.9. This can be roughly con-
verted to 𝑔 via 𝑔 = 𝑉 + 0.60(𝐵 − 𝑉) − 0.12 where (𝐵 − 𝑉) ∼ 0.5
(Sharina 2019). This gives 𝑀𝑔 ∼ −15.1 which when converted to
𝑟𝑖𝑧 gives: 𝑀𝑟 ∼ −15.0, 𝑀𝑖 ∼ −14.9 and 𝑀𝑧 ∼ −14.8 which cor-

Figure 10. Top panel: Host spectrum with galaxy lines (H𝛼 indicated in red,
Na i, N ii and S ii are indicated in black) at the assumed redshift of 𝑧 = 0.039.
Bottom panel: Best fit SED obtained from Prospector. The black points
are the LIS 𝑔𝑟𝑖𝑧, 𝑊1,𝑊2 and 𝑊3 and VHS 𝐽𝐻𝐾𝑠 data points with error
bars. The blue boxes and line are the fitted SED and data points. This fit has
a reduced 𝜒2 = 0.025.

respond to 𝑚𝑔 ∼ 21.08, 𝑚𝑟 ∼ 21.18, 𝑚𝑖 ∼ 21.28 and 𝑚𝑧 ∼ 21.38
at 𝐷𝐿 =172.2 Mpc (the SN and host distance). Thus, if a SMC like
satellite was the host of SN 2024abvb, we would have detected it
within the deep LIS imaging, effectively ruling out this possibility.

5 DISCUSSION

SN 2024abvb appears to be a peculiar event for several reasons: its
offset from the host galaxy is atypical for its class (21.5 kpc); it shows
C ii 𝜆5890 and He i 𝜆5876 in the spectra, with a velocity decrease
from ∼1500 km s−1 to ∼800 km s−1; the unusually low ionization
state of carbon or any other CNO element; a blackbody temperature
up to a factor of two lower than that of other interacting Type Ibn/Icn
SNe during the first month of evolution.

The spectroscopic and photometric evolution of SN 2024abvb
clearly indicates the presence of a dense CSM surrounding the pro-
genitor. From the blackbody fit to the SED (see Section 3.2) and the
bolometric luminosity, the peak radius is 2.1 × 1015 cm, approxi-
mately 103 times larger than that of a WR star (Hainich et al. 2014),
suggesting that the CSM is not gravitationally bound to the star.
Following the formalism of Smith & McCray (2007), the peak lu-
minosity (𝐿max) produced by the ejecta–CSM shock scales with the
CSM shell mass, the pseudo-photospheric velocity (𝑣ph), and the rise
time (𝑡max). Using 𝑣ph = 1500 km s−1 (Section 3.5), 𝑡max = 10.1 d
(Section 3.1), and 𝐿max = 2.9 × 1043 erg s−1 (Section 3.2), we in-
fer a CSM mass of roughly 1.7 𝑀⊙ . Assuming a single-progenitor
scenario, the aforementioned radius and a constant CSM velocity of
1500 km s−1, consistent with carbon-rich WR winds, the mass loss
would have begun approximately 0.5 yr before the explosion. How-
ever, this would imply an enormous mass-loss rate (∼ 3.4M⊙ yr−1),
which has never been observed/derived for a WR. As a consequence,
it is unlikely that the progenitor scenario involves a single WR star
losing mass via wind.

To reproduce the bolometric light curve of SN 2024abvb under
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Figure 11. Bolometric light curves with CSM modelling. Top Panel: Bolo-
metric light curves with a bolometric CSM model. We see a good fit
(𝜒2 = 4.16) of this model with our bolometric data. Bottom Panel: Black-
body derived temperature and the CSM model.

these assumptions, we employed a semi-analytical model based on
Chatzopoulos & Wheeler (2012). We investigated both shell and
wind CSM configurations, finding that the shell model provides a
better overall fit (lower 𝜒2). We allowed for a contribution from 56Ni
to the luminosity. The inner and outer power-law slopes of the SN
ejecta density profile were fixed to 𝛿 = 2 and 𝑛 = 9, respectively.
We adopted Thomson scattering as the dominant opacity source and
assumed a helium-poor composition, giving 𝜅 = 0.10 cm2 g−1. We
allowed for Ni56 to contribute to the bolometric light curve fitting,
but found that the best fit models required no Ni56 contribution.
Our best-fitting model, shown in the top panel of Figure 11, yields
the following parameters: 𝑀ej = 3.9 M⊙ , 𝑀csm = 0.49 M⊙ and
KE = 0.3 × 1051 erg. The model reproduces the bolometric light
curve relatively well (𝜒2 = 4.16). The retrieved system properties
point to a relatively low CSM mass, consistent with the photomet-
ric comparison in Figure 4. The absence of Ni56 suggests that the
luminosity is dominated by ejecta–CSM interaction rather than ra-
dioactive heating. Additionally, we used the MOSFiT6 (The Modular

6 MOSFiT is a Python package for fitting and estimating the parameters of
transients via user-contributed transient models.
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Figure 12. Comparison photometry in the 𝑟-band for SN 2024abvb, a Type Iax
SN (2020kyg, Srivastav et al. 2022) and a Type Ic SN (2007gr, Hunter et al.
2009).

Open Source Fitter for Transients) Python package to fit the bolomet-
ric light curve and its uncertainties. The model assumed a Type Ic SN
with a CSM contribution and 𝜅 = 0.10 cm2 g−1. The best fit (Figure
A1 and A2) returned a 𝑀𝑐𝑠𝑚 = 0.21 M⊙ and a 𝑀𝑒 𝑗 = 0.43 M⊙
albeit with a much higher 𝜒2

𝑟𝑒𝑑𝑢𝑐𝑒𝑑
= 175.2 than the above semi-

analytical model despite using the same formalism of Chatzopoulos
& Wheeler (2012).

Figure 11 (bottom panel) shows a significant discrepancy between
the temperature derived from blackbody fits and that predicted by the
best-fitting CSM model. The temperature evolution for SN 2024abvb
is also low when compared to SN 2019hgp (Figure 5), indicating that
SN 2024abvb exhibits intrinsically lower temperatures than other
interacting Type Ibn/Icn SNe.

The large projected distance of SN 2024abvb from its presumed
host suggests two possible explanations. It could have been a long-
lived star that was dynamically ejected (Perets 2008; Irrgang et al.
2018; Jordan et al. 2012). Alternatively, it is possible for local high-
SFR to be present within a low-SFR galaxy (Vázquez-Semadeni
et al. 2009), thus a short-lived progenitor that formed in situ is also
possible. Because the spectra are dominated by CSM-interaction
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signatures, the underlying SN cannot be directly constrained spec-
troscopically.

For Completeness, before discussing the most compelling scenar-
ios, we briefly address the possibility of a Type Ia SN being the un-
derlying cause of SN 2024abvb. Type Iax events are substantially less
luminous than Type Ia SNe (McCully et al. 2014), and are the only
thermonuclear event with a lower luminosity than SN 2024abvb at
all epochs. In Type Iax events, carbon typically appears in absorption
(Foley et al. 2013) rather than emission, implying relatively cool ma-
terial far from the progenitor system. Type Iax SNe can exhibit carbon
in their spectra, as their progenitors are C/O white dwarfs and some
carbon may remain unburned during the explosion (Jha et al. 2006).
This is inconsistent with the dense, carbon-rich CSM located in close
proximity to the progenitor inferred for SN 2024abvb. Finally, merger
events between two white dwarfs, particularly ONe+CO mergers as
discussed by Wu et al. (2024), remain a plausible channel. Such merg-
ers can produce bolometric light curves resembling those of Type Icn
SNe such as SN 2019jc and SN 2021csp, and therefore could poten-
tially explain SN 2024abvb. However, such a scenario should lead to
an event somehow similar to SN 2005E (Perets et al. 2010) exhibiting
calcium-rich spectral features. If SN 2024abvb arose from a similar
channel we would likewise expect calcium lines to be present. The
absence of calcium features in the spectra of SN 2024abvb does not
obviously support this progenitor scenario.

5.1 SN 2024abvb as a rare massive star in a region with a very
low star formation rate

Figure 12 demonstrates that it is, in principle, possible to obscure
a Type Ic SN beneath the light curve of SN 2024abvb. The initial
velocity of the C ii 𝜆5890 line, ∼1500 km s−1, is compatible with
typical WR wind speeds. However, the subsequent decrease in veloc-
ity is difficult to explain in a scenario where the CSM is created by
a constant wind, as unshocked wind material should not decelerate
on the observed timescale (e.g. Sander et al. 2019; Hamann et al.
2019). It is worth mentioning that a decrease in WR wind speed has
been observed in WC9 stars, and explained via a line emission re-
gion transitioning from outer, lower density regions, to higher density
regions, resulting in lower line velocities (Smith & Aller 1971). How-
ever, such interpretation would not explain the weak He i, as WC9
stars typically show strong He i in their spectra, roughly equivalent
to C ii in intensity (Torres & Conti 1984). This behaviour instead
suggests that the CSM may have been intrinsically slower and that
we never observed the unshocked component. Under this interpre-
tation, a single-star progenitor pathway becomes unlikely given the
inferred velocities. A binary scenario (Crowther 2007b, e.g.) where
one of the stars is a WR, by contrast, remains plausible as it natu-
rally accommodates substantial mass stripping, as well as significant
mass loss shortly before explosion. This is broadly consistent with
the order-of-magnitude estimates discussed above (see Section 5).

The isolated position of the progenitor could be explained through
several channels. One possibility is that the star was a hypervelocity
object (>800 km s−1, Perets 2008) ejected from the host galaxy fol-
lowing an interaction with either the central supermassive black hole
(SMBH) or an intermediate-mass black hole (IMBH) (Perets 2008;
Irrgang et al. 2018). Alternatively, the star may have experienced an
asymmetric eruptive event that imparted a substantial kick (a few
hundred km s−1), displacing it from its natal environment (Jordan
et al. 2012). Although such eruptions are commonly associated with
Type Ia progenitors, an asymmetric outburst remains a viable mech-
anism for a massive star. Assuming that the massive star was ejected
through the hypervelocity channel (Perets 2008, ∼ 800 km s−1),

and given a projected offset of 21.5 kpc, the travel time required to
reach the explosion site is ∼ 26.3 Myr. This is much longer than
the expected lifetimes of massive stars, which are ∼ 5 Myr (Meynet
& Maeder 2005; Crowther 2007a), rendering this scenario highly
unlikely. The minimum projected separation between the SN posi-
tion and the outermost spiral arm of the host galaxy is ∼ 10.72 kpc
(0.231 arcmin), corresponding to a travel time of ∼ 13.1 Myr which
is still more than twice the typical lifetime of stars in this mass range.
Furthermore, Eldridge et al. (2011) argue that core-collapse SNe are
unlikely to originate from progenitors located more than ∼ 100 pc
from their birth sites.

Finally, it is possible, albeit rare, that the progenitor simply formed
at its current location.

5.2 SN 2024abvb as an ultra-stripped supernova

Ultra-stripped SNe (USSNe, Tauris et al. 2013) arise in binary sys-
tems composed of a compact object and a helium star. Such a con-
figuration allows the system to be dynamically ejected from its host
while still providing sufficient time for the helium star to evolve
and explode as the observed SN. USSNe proceed through two main
channels: iron core-collapse SNe (Fe CCSNe, Tauris et al. 2017) and
electron-capture SNe (EC SNe, Nomoto 1987). While Fe CCSNe are
essentially conventional core-collapse explosions of compact helium
stars, EC SNe occur when the helium core collapses directly to a neu-
tron star due to the loss of electron degeneracy pressure, triggered by
electron captures in an ONeMg core. This collapse then produces a
thermonuclear-like explosion (Tauris et al. 2017).

The USSNe scenario naturally explains the presence of CSM.
Binary stripping can deposit material in the immediate vicinity of
the system with velocities lower than those expected for single WR-
star winds. In such cases, stripping of the helium star exposes a
nearly bare metal core, potentially accounting for the higher-order
elements present in the spectra, which may trace the progenitor’s
internal composition. USSNe are also predicted to synthesize little
to no 56Ni, consistent with our bolometric light-curve modelling.
In the EC SN channel, the ejecta mass is expected to be very low,
which is compatible with the overall fast evolution of SN 2024abvb.
However, the predicted ejecta masses for EC SNe (≤ 0.2, 𝑀⊙ ; Tauris
et al. 2015) are significantly smaller than the value inferred from our
modelling.

Moriya et al. (2025) presented light-curve models for USSNe inter-
acting with CSM, predicting a rapid rise to peak (∼ 8 days) followed
by a relatively slow decline over ∼ 20 days. These behaviours closely
resemble the bolometric light curve of SN 2024abvb (Figure 11).
Their models further suggest ejecta energies of 1050 erg, which align
well with our best-fitting parameters and CSM masses of ∼ 0.2 𝑀⊙ ,
again comparable to our results. The primary caveat for adopting this
interpretation is the ejecta mass, which in their models (∼0.06 𝑀⊙)
is substantially smaller than the value we infer (3.9 𝑀⊙) and only
one order of magnitude smaller than the MCMC best fit, albeit re-
trieved with a high 𝜒2 although we infer a much closer value from
our MCMC driven light curves of 𝑀𝑒 𝑗 = 0.43 M⊙ while this is
still larger, it is significantly closer in agreement than our previous
estimate. We note that Hu et al. (2026) report 𝑀𝑒 𝑗 = 0.12 M⊙ from
their MOSFiT fit. This discrepancy could arise from differences in
the theoretical prescriptions implemented in MOSFiT, from differ-
ent opacity assumptions, or from differences in the datasets as we
have additional broadband imaging points during the rise and beyond
15 days after maximum light. Their MOSFiT posterior distribution
shows a lower 𝜒2 than ours, implying a better fit to the dataset. How-
ever, such codes assume spherical symmetry for both the ejecta and
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the CSM, whereas for SN 2024abvb INTEL Collaboration (2026)
reported CSM asymmetries of up to 4%. This indicates an additional
source of uncertainty in outputs from simple semi-analytical models.

The remaining unresolved aspect across all progenitor scenarios
considered is the unusually low observed temperature. This, however,
can be explained through alternative processes, such as the formation
of a cool/cold dense shell (CDS) (Chugai et al. 2004) with tempera-
tures of ∼ 104K at the interface between the ejecta and the CSM. A
denser CSM could lead to an optically thick environment in which
radiation remains trapped, undergoing adiabatic losses that reduce
the effective temperature despite strong instantaneous shock heating
(Chugai et al. 2004; Nymark et al. 2006). Aspherical CSM distribu-
tions can produce lower effective temperatures due to an increased
radiating area (Dessart et al. 2015; Suzuki et al. 2019). Moreover,
simulations of supernova explosions interacting with aspherical CSM
distributions show that shock heating, density enhancement, and ra-
diative diffusion depend strongly on the CSM geometry (Kurfürst
et al. 2020). INTEL Collaboration (2026) proposed that concen-
tric toroidal shells could account for the relatively high asphericity
(𝑃 ∼ 4%) of SN 2024abvb, as well as for the structure observed in
their higher-resolution spectra. Clumpy CSM structures can create
similar outcomes, as the shock propagates through regions of varying
density, generating temperature behaviour consistent with CDS-like
cooling (Chugai & Danziger 1994; Chandra 2018). A decrease in the
optical depth of the CSM (INTEL Collaboration 2026), driven by ex-
pansion, can expose cooler and deeper layers or modify the effective
photosphere, leading to a lower inferred temperature (Nicholl 2021).
Such effects are more likely in binary scenarios, where aspheric-
ity is expected to be more pronounced, and can therefore result in
systematically lower observed temperatures compared to symmetric
configurations.

6 SUMMARY AND CONCLUSIONS

We have presented spectroscopic and photometric observations of
SN 2024abvb, a Type Ibn/Icn event that exhibits several properties
distinct from the broader Type Ibn/Icn SN population, including an
unusually large projected separation from its presumed host galaxy
(21.5 kpc). The combined spectroscopic and photometric dataset
highlights how atypical SN 2024abvb is relative to other hydrogen-
and helium-deficient interacting supernovae.

SN 2024abvb displays a 𝑔-band rise time notably longer than
that of typical Type Icn, and Ibn, events. The ATLAS 𝑜-band rise
time is also marginally extended relative to other Type Icns. All
photometric bands exhibit linear post-peak declines, with the steepest
fading observed in the UV and blue optical filters, and the shallowest
in the NIR. This behaviour is consistent with sustained high-energy
photon reprocessing.

In the 𝑟-band, SN 2024abvb declines at a rate comparable to other
Type Icn events but peaks at a higher luminosity. This suggests a
similar low-mass CSM environment and progenitor pathway as for
SN 2019hgp, albeit with a slightly higher peak magnitude (𝑀𝑟 ≈
−19.2 mag), indicative of a more efficient conversion of shock energy
into radiation.

The bolometric light curve of SN 2024abvb declines approxi-
mately linearly after peak, but the peak black-body temperature is
substantially lower than that found in other interacting Type Ibn/Icn
SNe. The fractional flux evolution confirms that UV emission dom-
inates at early times, with optical flux rising to match the UV con-
tribution as the ejecta–CSM interaction proceeds. The NIR fraction
initially decreases and then stabilises slightly above its early value,

suggesting minimal dust formation or dust formation occurring after
the epochs probed by our last NIR observations. The overall bolo-
metric evolution resembles the CSM-interaction USSN models of
Moriya et al. (2025), with the exception of the larger ejecta mass
inferred for SN 2024abvb.

Spectroscopically, SN 2024abvb exhibits an initially blue contin-
uum with multiple narrow P-Cygni features, dominated by C ii 𝜆5890
in emission. The continuum temperature decreases with time, reach-
ing a plateau after∼20 days, likely due to metal-line blanketing. Weak
He i 𝜆5876 absorption is detected in the earliest medium-resolution
spectra, and the same spectra reveal a broad red-wing shoulder associ-
ated with C ii 𝜆5890, further suggesting heavy metal-line blanketing
or possibly an asymmetric CSM configuration.

O ii 𝜆4651 is present in the early-time spectra, broadens at inter-
mediate epochs, and disappears at later times. In contrast, C ii 𝜆5890
persists throughout the observed period, transitioning to a P-Cygni
profile in both low- and medium-resolution spectra after ∼20 days.
The medium-resolution data also show H i 𝜆4861, O ii 𝜆4651, and
Fe ii 𝜆5363 with discernible P-Cygni features even at late times.

Comparisons with other Type Icn and Type Ibn SNe reinforce the
uniqueness of SN 2024abvb. While some similarities exist, the spec-
tra and photometric evolution strongly disfavour a Type Ibn classifica-
tion and instead support a carbon-rich, low-mass CSM environment
consistent with an Type Ibn/Icn SN.

The expansion velocities of SN 2024abvb peak at values compati-
ble with canonical WR wind speeds. However, the subsequent decline
is inconsistent with expectations for an unshocked WR-like wind or
shell. This suggests that the CSM may have been produced either by
a discrete eruptive episode or by binary interaction. In an eruptive
scenario, the implied mass-loss rate would be high enough to domi-
nate the local density structure, while a steady WR wind alone would
struggle to reproduce the observed CSM properties. The velocities
are comparable to those of other interacting SNe but point toward a
progenitor pathway more complex than that of a single WR star.

It is unlikely that SN 2024abvb originated from a thermonuclear
(Type Ia) explosion; the corresponding light curves are incompat-
ible with those observed. A scenario involving a rare massive star
formed in a low-star-formation region also appears improbable given
the extremely low local SFR. The most plausible explanation is
that SN 2024abvb was an USSNe, a scenario capable of account-
ing for most of its observed properties and naturally explaining the
extreme separation from the host. However, this interpretation does
not reconcile the discrepancy between the ejecta mass inferred for
SN 2024abvb and the significantly lower ejecta masses predicted by
current USSNe models (e.g. Tauris et al. 2017; Moriya et al. 2025).

Ultimately, advancing our understanding of interacting SNe will
require a larger sample of well-observed events, with dense pho-
tometric coverage and, crucially, higher-resolution spectroscopy and
spectropolarimetry to probe potential asymmetries in their ejecta and
circumstellar environments. Such datasets are essential for disentan-
gling the diverse progenitor channels that give rise to interacting
explosions and for clarifying the roles of single and binary evolution
in shaping their observable properties. With improved observational
constraints, we can move toward a more complete and physically
grounded picture of the late-stage evolution of massive stars and the
mechanisms that produce these rare and intriguing transients.
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Figure A1.

Table A1. Table of all spectral observations. This table is also available as supplementary material.

Date of obs MJD Rest frame phase Instrument Grism Slit Resolution
(w.r.t maximum in days) (Å)

2024-11-27 60641.90 -3.2 NOT/ALFOSC Gr4 1.0" 16.2
2024-11-29 60643.08 -2.1 NTT/EFOSC2 Gr11,Gr16,Gr18 1.0" 17.16, 17.29, 8.19
2024-11-30 60644.06 -1.1 NTT/EFOSC2 Gr11,Gr16,Gr18 1.0" 17.16, 17.29, 8.19
2024-12-02 60646.22 1.1 FLOYDS 2.0" 17.0
2024-12-05 60649.05 3.9 NTT/EFOSC2 Gr11,Gr16,Gr18 1.0" 17.16, 17.29, 8.19
2024-12-07 60651.05 5.9 NTT/EFOSC2 Gr11,Gr16,Gr18 1.0" 17.16, 17.29, 8.19
2024-12-08 60652.21 7.1 FLOYDS 2.0" 17.0
2024-12-19 60663.27 18.1 FLOYDS 2.0" 17.0
2024-12-21 60665.06 19.9 NTT/EFOSC2 Gr11,Gr16 1.0" 17.16, 17.29
2024-12-22 60666.10 21.0 NTT/EFOSC2 Gr18 1.0" 8.19
2024-12-25 60669.04 23.9 NTT/EFOSC2 Gr11,Gr16 1.0" 17.16, 17.29
2024-12-29 60673.03 27.9 NTT/EFOSC2 Gr16 1.0" 17.29
2024-12-30 60674.04 28.9 NTT/EFOSC2 Gr18 1.0" 8.19
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18 C. Aster et al.
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D
ow

nloaded from
 https://academ

ic.oup.com
/m

nras/advance-article/doi/10.1093/m
nras/stag404/8499601 by guest on 13 M

arch 2026



O
R
IG

IN
A

L
 U

N
E
D

IT
E
D

 M
A

N
U

S
C

R
IP

T

The Type Ibn/Icn SN 2024abvb 19

Table A2: A table displaying all photometric data used. This table is also available
as supplementary material.

MJD Band mag err marker
60641.84 B 16.970 0.080 UVOT
60642.97 B 16.971 0.100 NOT
60643.67 B 16.860 0.060 UVOT
60643.77 B 16.876 0.027 67/91,Moravian
60644.72 B 16.916 0.025 67/91,Moravian
60644.84 B 16.835 0.013 LCO
60644.84 B 16.827 0.014 LCO
60645.70 B 16.810 0.060 UVOT
60645.73 B 16.977 0.032 67/91,Moravian
60646.72 B 16.022 0.036 67/91,Moravian
60646.83 B 16.937 0.015 LCO
60646.83 B 16.949 0.014 LCO
60647.75 B 17.065 0.058 67/91,Moravian
60648.10 B 17.054 0.024 LCO
60648.11 B 17.043 0.024 LCO
60650.04 B 17.258 0.017 LCO
60650.04 B 17.266 0.018 LCO
60650.99 B 17.380 0.080 UVOT
60651.85 B 17.348 0.017 LCO
60651.85 B 17.351 0.017 LCO
60655.71 B 17.871 0.068 67/91,Moravian
60655.94 B 17.811 0.032 LCO
60655.94 B 17.855 0.029 LCO
60656.42 B 17.860 0.090 UVOT
60658.82 B 18.426 0.035 LCO
60658.83 B 18.442 0.036 LCO
60659.23 B 18.560 0.140 UVOT
60664.10 B 19.770 0.029 LCO
60664.11 B 19.771 0.031 LCO
60667.11 B 20.662 0.120 LCO
60667.11 B 20.466 0.092 LCO
60669.71 B >20.120 - 67/91,Moravian
60675.04 B 21.518 0.154 LCO
60675.04 B 22.408 0.282 LCO
60678.05 B 22.076 0.248 LCO
60690.05 B 20.967 0.222 LCO
60693.04 B 22.054 0.429 LCO
60693.04 B 22.311 0.416 LCO
60683.81 B >21.711 - Liverpool
60641.84 V 16.98 0.15 UVOT
60642.97 V 16.906 0.1 NOT
60643.08 V 16.75 0.054 NTT
60643.08 V 16.746 0.023 NTT
60643.15 V 16.741 0.042 NTT
60643.67 V 16.9 0.12 UVOT
60643.77 V 16.705 0.027 67/91,Moravian
60644.05 V 16.712 0.042 NTT
60644.06 V 16.714 0.036 NTT
60644.14 V 16.705 0.04 NTT
60644.72 V 16.685 0.024 67/91,Moravian
60644.84 V 16.718 0.016 LCO
60644.85 V 16.723 0.018 LCO
60645.7 V 16.84 0.1 UVOT
60645.72 V 16.704 0.023 67/91,Moravian
60646.71 V 16.745 0.035 67/91,Moravian
60646.83 V 16.794 0.018 LCO
60646.83 V 16.797 0.018 LCO
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20 C. Aster et al.

Table A2 continued from previous page
MJD Band mag err marker

60647.74 V 16.796 0.037 67/91,Moravian
60648.11 V 16.88 0.065 LCO
60648.11 V 16.879 0.046 LCO
60649.05 V 16.856 0.024 NTT
60649.14 V 16.857 0.044 NTT
60650.04 V 17.008 0.015 LCO
60650.05 V 16.982 0.015 LCO
60650.99 V 17.17 0.13 UVOT
60651.05 V 16.957 0.02 NTT
60651.08 V 16.971 0.026 NTT
60651.12 V 16.96 0.038 NTT
60651.85 V 17.093 0.019 LCO
60651.85 V 17.108 0.021 LCO
60655.7 V 17.361 0.109 67/91,Moravian
60655.95 V 17.121 0.206 LCO
60655.95 V 16.787 0.201 LCO
60656.42 V 17.67 0.15 UVOT
60658.83 V 17.837 0.027 LCO
60658.83 V 17.925 0.029 LCO
60659.23 V 18.02 0.19 UVOT
60664.11 V 18.821 0.028 LCO
60664.11 V 18.789 0.028 LCO
60665.06 V 18.926 0.034 NTT
60665.11 V 18.919 0.025 NTT
60666.09 V 19.162 0.04 NTT
60667.12 V 19.508 0.064 LCO
60667.12 V 19.77 0.07 LCO
60669.04 V 20.111 0.064 NTT
60669.09 V 20.108 0.078 NTT
60669.7 V >19.947 - 67/91,Moravian
60672.07 V 20.672 0.071 NTT
60672.11 V 20.673 0.066 NTT
60673.03 V 20.932 0.082 NTT
60673.08 V 20.933 0.076 NTT
60674.04 V 20.981 0.18 NTT
60674.09 V 20.972 0.094 NTT
60675.05 V 21.159 0.152 LCO
60675.05 V 21.422 0.185 LCO
60678.06 V 21.496 0.321 LCO
60678.06 V 21.391 0.281 LCO
60683.82 V >20.399 - Liverpool
60687.06 V 21.037 0.321 LCO
60690.06 V 21.049 0.38 LCO
60641.84 U 17.17 0.07 UVOT
60643.67 U 17 0.06 UVOT
60643.75 U 17.121 0.05 67/91,Moravian
60644.73 U 17.124 0.05 67/91,Moravian
60645.7 U 16.98 0.05 UVOT
60650.99 U 17.56 0.07 UVOT
60656.42 U 18.68 0.1 UVOT
60659.23 U 19.45 0.17 UVOT
60614.36 g >21.124 - ZTF
60622.19 g >20.420 - ZTF
60632.13 g >20.180 - ZTF
60634.25 g >20.764 - ZTF
60635.3 g 20.238 0.174 ZTF
60637.23 g >20.239 - ZTF
60639.31 g >16.841 - ZTF
60642.82 g 16.910 0.016 TTT
60642.98 g 16.699 0.013 LCO
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The Type Ibn/Icn SN 2024abvb 21

Table A2 continued from previous page
MJD Band mag err marker

60642.99 g 16.892 0.016 TTT
60643.09 g 16.781 0.182 REM
60643.15 g 16.767 0.041 ZTF
60643.73 g 16.757 0.022 67/91,Moravian-DIF
60643.97 g 16.830 0.022 TTT
60644.11 g 16.718 0.027 REM
60644.81 g 16.665 0.011 LCO
60644.82 g 16.870 0.016 TTT
60645.01 g 16.855 0.019 TTT
60645.22 g 16.7 0.041 REM
60646.23 g 16.76 0.056 REM
60646.79 g 16.787 0.012 LCO
60646.82 g 16.946 0.026 TTT
60647.82 g 17.036 0.016 TTT
60647.99 g 17.024 0.018 TTT
60648.03 g 16.855 0.057 REM
60649.08 g 16.94 0.013 LCO
60650.21 g 16.992 0.05 REM
60650.85 g 17.124 0.014 LCO
60652.23 g 17.137 0.065 REM
60654.13 g 17.306 0.253 REM
60656.07 g 17.514 0.344 REM
60656.46 g 17.683 0.032 LCO
60658.46 g 18.108 0.039 LCO
60660.46 g 18.526 0.058 LCO
60661.04 g 18.497 0.05 REM
60662.92 g 18.991 0.063 LCO
60663.12 g 19.343 0.172 REM
60664.46 g 19.42 0.056 LCO
60665.14 g 19.748 0.127 REM
60666.81 g 20.193 0.115 LCO
60667.16 g 20.242 0.144 REM
60668.47 g 20.51 0.15 LCO
60670.75 g 20.866 0.141 AFOSC
60671.03 g 21.092 0.14 REM
60672.13 g 21.385 0.194 REM
60672.46 g 21.597 0.324 LCO
60673.15 g 21.649 0.267 REM
60675.06 g 21.308 0.272 LCO
60676.06 g >21.623 - REM
60680.09 g >21.646 - REM
60683.82 g >20.642 - Liverpool
57406.24 r >22.773 - PS1
60614.2 r >20.779 - ZTF
60616.33 r >21.216 - ZTF
60616.33 r 21.72 0.462 ZTF
60619.17 r >20.953 - ZTF
60620.14 r >20.294 - ZTF
60622.17 r >20.880 - ZTF
60625.33 r >19.996 - ZTF
60632.23 r >20.951 - ZTF
60634.23 r >20.410 - ZTF
60635.17 r >20.817 - ZTF
60637.2 r 18.023 0.021 ZTF
60642.97 r 16.91 0.121 NOT
60642.98 r 16.851 0.017 LCO
60643.09 r 16.885 0.029 REM
60643.74 r 16.867 0.024 67/91,Moravian-DIF
60644.11 r 16.836 0.063 REM
60644.81 r 16.822 0.012 LCO
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22 C. Aster et al.

Table A2 continued from previous page
MJD Band mag err marker

60645.22 r 16.824 0.067 REM
60646.23 r 16.837 0.034 REM
60646.79 r 16.846 0.011 LCO
60648.03 r 16.914 0.022 REM
60649.08 r 17.024 0.015 LCO
60650.21 r 17.03 0.029 REM
60650.85 r 17.051 0.014 LCO
60652.23 r 17.137 0.036 REM
60654.13 r 17.329 0.121 REM
60656.07 r 17.594 0.058 REM
60656.46 r 17.514 0.03 LCO
60658.14 r 17.785 0.112 REM
60658.46 r 17.682 0.028 LCO
60660.46 r 18.109 0.039 LCO
60661.04 r 18.106 0.062 REM
60662.92 r 18.461 0.042 LCO
60663.12 r 18.57 0.08 REM
60664.46 r 18.818 0.042 LCO
60665.14 r 18.922 0.067 REM
60666.81 r 19.232 0.063 LCO
60667.16 r 19.397 0.061 REM
60668.47 r 19.745 0.113 LCO
60670.75 r 20.434 0.071 AFOSC
60671.04 r 20.269 0.079 REM
60672.13 r 20.604 0.136 REM
60672.46 r 20.716 0.187 LCO
60673.15 r 20.823 0.244 REM
60674.13 r 21.016 0.253 REM
60675.06 r 20.867 0.204 LCO
60676.06 r 21.331 0.227 REM
60677.04 r 20.87 0.271 LCO
60680.09 r 21.785 0.311 REM
60684.12 r 20.129 0.14 REM
57710.38 i >21.008 - PS1
57971.58 i >22.599 - PS1
58063.39 i >22.614 - PS1
58719.55 i >22.659 - PS1
59101.6 i >22.458 - PS1
59511.41 i >21.654 - PS1
59838.48 i >22.060 - PS1
60220.55 i >21.469 - PS1
60630.34 i >19.873 - PS1
60642.98 i 16.936 0.017 LCO
60643.09 i 16.912 0.035 REM
60643.74 i 16.891 0.027 67/91,Moravian-DIF
60644.11 i 16.869 0.083 REM
60644.81 i 16.873 0.014 LCO
60645.22 i 16.873 0.036 REM
60646.23 i 16.905 0.113 REM
60646.79 i 16.88 0.015 LCO
60648.03 i 16.977 0.029 REM
60649.08 i 17.049 0.014 LCO
60650.21 i 17.078 0.089 REM
60650.85 i 17.12 0.015 LCO
60652.23 i 17.188 0.103 REM
60654.13 i 17.287 0.064 REM
60656.07 i 17.447 0.115 REM
60656.46 i 17.514 0.028 LCO
60658.14 i 17.638 0.09 REM
60658.46 i 17.68 0.034 LCO
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The Type Ibn/Icn SN 2024abvb 23

Table A2 continued from previous page
MJD Band mag err marker

60660.46 i 17.855 0.033 LCO
60661.04 i 17.951 0.04 REM
60662.92 i 18.267 0.053 LCO
60663.12 i 18.362 0.133 REM
60664.46 i 18.461 0.038 LCO
60665.14 i 18.603 0.141 REM
60666.81 i 18.966 0.075 LCO
60667.16 i 18.985 0.088 REM
60668.47 i 19.583 0.099 LCO
60670.74 i 20.206 0.053 AFOSC
60671.04 i 19.92 0.133 REM
60672.13 i 20.086 0.18 REM
60672.47 i 20.391 0.161 LCO
60673.15 i 20.227 0.205 REM
60674.13 i >20.282 - REM
60675.06 i 20.345 0.155 LCO
60676.06 i 20.55 0.181 REM
60677.04 i 20.536 0.241 LCO
60680.09 i 20.918 0.281 REM
60684.12 i >19.880 - REM
60642.82 z 17.083 0.038 TTT
60642.98 z 17.103 0.023 LCO
60642.99 z 16.993 0.033 TTT
60643.09 z 17.013 0.145 REM
60643.96 z 17.055 0.033 TTT
60644.11 z 16.98 0.276 REM
60644.81 z 16.964 0.024 LCO
60644.82 z 17.002 0.030 TTT
60645.01 z 16.932 0.040 TTT
60645.22 z 16.988 0.28 REM
60646.23 z 17.024 0.094 REM
60646.79 z 16.992 0.021 LCO
60646.82 z 17.005 0.195 TTT
60646.99 z 17.058 0.038 TTT
60647.82 z 17.040 0.036 TTT
60647.99 z 16.978 0.035 TTT
60648.03 z 17.086 0.17 REM
60649.08 z 17.091 0.021 LCO
60650.21 z 17.153 0.369 REM
60650.85 z 17.178 0.018 LCO
60652.23 z 17.23 0.31 REM
60654.13 z 17.356 0.171 REM
60656.07 z 17.505 0.16 REM
60656.46 z 17.508 0.033 LCO
60658.14 z 17.713 0.282 REM
60658.46 z 17.615 0.054 LCO
60660.46 z 17.87 0.052 LCO
60661.04 z 18.022 0.259 REM
60662.92 z 18.205 0.056 LCO
60663.12 z 18.261 0.158 REM
60664.46 z 18.357 0.049 LCO
60665.14 z 18.51 0.298 REM
60666.81 z 18.808 0.133 LCO
60667.16 z 18.806 0.48 REM
60668.48 z 19.224 0.117 LCO
60670.74 z 19.788 0.089 AFOSC
60671.04 z >19.383 - REM
60672.13 z >19.273 - REM
60672.47 z 19.957 0.209 LCO
60673.15 z >19.127 - REM
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24 C. Aster et al.

Table A2 continued from previous page
MJD Band mag err marker

60674.13 z >19.122 - REM
60675.06 z 19.842 0.18 LCO
60676.06 z >19.333 - REM
60677.04 z 19.987 0.262 LCO
60680.09 z >19.488 - REM
60684.12 z >18.748 - REM
58345.6 w >22.788 - PS1
58351.59 w >22.488 - PS1
58489.24 w >22.189 - PS1
58733.54 w >22.372 - PS1
58751.49 w >23.444 - PS1
58752.5 w >23.212 - PS1
58813.3 w >23.675 - PS1
59105.52 w >23.576 - PS1
59140.45 w >23.527 - PS1
59195.28 w >22.591 - PS1
59218.24 w >23.225 - PS1
59222.29 w >22.081 - PS1
59465.56 w >23.300 - PS1
59486.55 w >22.440 - PS1
59490.4 w >23.236 - PS1
59500.38 w >22.242 - PS1
59516.32 w >23.048 - PS1
59527.28 w >22.359 - PS1
59543.29 w >23.391 - PS1
59810.61 w >23.168 - PS1
59822.54 w >23.647 - PS1
59827.53 w >23.037 - PS1
59850.49 w >23.315 - PS1
59870.38 w >23.046 - PS1
59907.37 w >22.642 - PS1
60175.59 w >22.886 - PS2
60208.51 w >22.024 - PS1
60223.46 w >22.438 - PS1
60227.44 w >22.674 - PS2
60232.39 w >22.321 - PS2
60235.39 w >22.977 - PS1
60238.4 w >22.771 - PS2
60256.34 w >22.888 - PS1
60259.38 w >22.408 - PS1
60264.33 w >22.434 - PS1
60283.31 w >23.031 - PS2
60290.23 w >22.820 - PS1
60559.55 w >22.170 - PS2
60563.51 w >23.368 - PS1
60564.55 w >23.306 - PS1
60581.5 w >22.857 - PS2
60588.42 w >22.261 - PS1
60592.45 w >22.380 - PS2
60605.39 w >22.555 - PS2
60635.33 w 19.876 0.028 PS1
60641.32 w 17.096 0.004 PS1
60642.98 w 16.877 0.1 NOT
60647.29 w 16.768 0.002 PS2
60616.07 L >18.000 - GOTO-L
60636.92 L 18.340 0.110 GOTO-L
60636.92 L 18.335 0.108 GOTO-L
60640.48 L 17.160 0.019 GOTO-L
60640.48 L 17.277 0.043 GOTO-L
60656.54 L 17.605 0.087 GOTO-L
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The Type Ibn/Icn SN 2024abvb 25

Table A2 continued from previous page
MJD Band mag err marker

60656.54 L 17.684 0.069 GOTO-L
60664.86 L 18.721 0.191 GOTO-L
60633.04 q >21.030 - BlackGem
60640.04 q 17.270 0.020 BlackGem
60608.99 cyan >20.856 - ATLAS
60614.40 cyan >20.695 - ATLAS
60616.99 cyan >18.787 - ATLAS
60635.12 cyan >20.717 - ATLAS
60636.34 cyan 18.669 0.050 ATLAS
60639.11 cyan 17.430 0.016 ATLAS
60640.35 cyan 17.178 0.015 ATLAS
60642.98 cyan 16.897 0.100 NOT (spectrum)
60643.12 cyan 16.778 0.011 ATLAS
60644.32 cyan 16.813 0.054 ATLAS
60647.09 cyan 16.836 0.012 ATLAS
60672.80 cyan 20.465 0.251 ATLAS
60696.26 cyan >20.740 - ATLAS
60704.28 cyan >19.673 - ATLAS
60602.47 orange >20.366 - ATLAS
60603.24 orange >19.912 - ATLAS
60604.41 orange >20.466 - ATLAS
60607.17 orange >20.613 - ATLAS
60611.19 orange >20.307 - ATLAS
60612.51 orange >19.998 - ATLAS
60615.18 orange >20.695 - ATLAS
60616.40 orange >20.655 - ATLAS
60618.27 orange >20.835 - ATLAS
60619.14 orange >20.634 - ATLAS
60620.90 orange >20.556 - ATLAS
60623.14 orange >20.520 - ATLAS
60624.53 orange >20.307 - ATLAS
60630.46 orange >19.749 - ATLAS
60631.15 orange >20.020 - ATLAS
60632.89 orange >20.384 - ATLAS
60634.35 orange >20.537 - ATLAS
60636.85 orange 18.265 0.044 ATLAS
60638.34 orange 17.740 0.016 ATLAS
60642.98 orange 16.923 0.100 NOT (spectrum)
60644.83 orange 16.847 0.015 ATLAS
60648.81 orange 16.983 0.022 ATLAS
60650.29 orange 17.083 0.015 ATLAS
60651.09 orange 16.829 0.018 ATLAS
60652.57 orange 17.205 0.017 ATLAS
60656.42 orange 17.680 0.161 ATLAS
60658.32 orange 17.823 0.045 ATLAS
60659.13 orange 17.791 0.083 ATLAS
60660.58 orange 17.964 0.036 ATLAS
60663.08 orange 18.381 0.051 ATLAS
60664.58 orange 18.621 0.063 ATLAS
60666.30 orange 18.982 0.071 ATLAS
60667.05 orange 19.099 0.120 ATLAS
60668.29 orange 19.686 0.154 ATLAS
60671.05 orange >20.257 - ATLAS
60672.30 orange 20.391 0.269 ATLAS
60674.27 orange 20.544 0.354 ATLAS
60678.26 orange 20.496 0.307 ATLAS
60679.04 orange >19.861 - ATLAS
60680.26 orange 20.675 0.358 ATLAS
60682.24 orange >20.126 - ATLAS
60684.26 orange >20.433 - ATLAS
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Table A2 continued from previous page
MJD Band mag err marker

60687.11 orange >19.309 - ATLAS
60688.80 orange >19.684 - ATLAS
60690.29 orange >19.915 - ATLAS
60692.82 orange >20.235 - ATLAS
60694.27 orange >20.433 - ATLAS
60643.09 J 16.668 0.155 REMIR
60644.22 J 16.609 0.367 REMIR
60646.23 J 16.579 0.168 REMIR
60648.05 J 16.603 0.095 REMIR
60650.24 J 16.681 0.139 REMIR
60654.14 J 16.809 0.100 REMIR
60656.15 J 16.882 0.158 REMIR
60658.15 J 16.945 0.139 REMIR
60661.06 J 17.339 0.365 REMIR
60643.10 H 16.327 0.212 REMIR
60644.23 H 16.180 0.192 REMIR
60646.24 H 16.120 0.118 REMIR
60648.05 H 16.128 0.105 REMIR
60650.25 H 16.163 0.258 REMIR
60654.15 H 16.250 0.142 REMIR
60656.15 H 16.312 0.146 REMIR
60658.16 H 16.353 0.179 REMIR
60661.06 H 16.548 0.177 REMIR
60643.11 K 16.057 0.428 REMIR
60644.12 K 15.917 0.273 REMIR
60645.23 K 15.849 0.371 REMIR
60646.26 K 15.778 0.307 REMIR
60648.03 K 15.813 0.466 REMIR
60650.23 K 15.851 0.374 REMIR
60652.24 K 15.891 0.477 REMIR
60656.08 K 15.951 0.458 REMIR
60658.22 K 15.979 0.441 REMIR
60661.05 K 16.108 0.348 REMIR
60641.84 UVM2 16.650 0.080 UVOT
60643.67 UVM2 16.530 0.050 UVOT
60645.70 UVM2 16.640 0.050 UVOT
60650.99 UVM2 18.060 0.090 UVOT
60656.42 UVM2 >18.970 - UVOT
60659.23 UVM2 >19.010 - UVOT
60641.84 UVW2 17.010 0.080 UVOT
60643.67 UVW2 16.860 0.060 UVOT
60645.70 UVW2 17.060 0.060 UVOT
60650.99 UVW2 18.250 0.110 UVOT
60656.42 UVW2 >19.540 - UVOT
60659.23 UVW2 >19.570 - UVOT
60641.84 UVW1 16.430 0.100 UVOT
60643.67 UVW1 16.120 0.090 UVOT
60645.70 UVW1 16.350 0.090 UVOT
60650.99 UVW1 17.360 0.120 UVOT
60656.42 UVW1 18.670 0.210 UVOT
60659.23 UVW1 >18.730 - UVOT
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