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Introduction Ultraviolet Light Curve Comparison Spectroscopic Observations Summary
Core—qulapse Supemoyae. (CCSNe) exhibiﬁng. c?ircu.ms.tellar. matter (CSM) = Optical LCs took typical of Type IIP/L, whereas the UV LC stands out = SN 2022ffg shows strong "flash” features lasting up to 8 d, indicating Light Curves
interactions and dynamic signatures provide critical insights into the mass- due to its 2-week plateau. sresence of nearby dense CSM - Early Interaction

o | | . = SN 2022ffg shows a Ultraviolet LC peaking at 4 d followed by a drop
= Type lIn SNe do show flat-evolution in UV, but the UV LC shape is = Photospheric phase shows a broad boxy Ha P-Cygni profile up to 45 d, to a unique 2-week long plateau, in contrast to its smooth optical LC.

typically mirrored in optical bands unlike in SN 2022ffg. indicating an extended shell-like CSM - Late Interaction = Light curve comparisons with archival SWIFT observed SNe,

l0ss histories of massive stars. The presence of CSM is not uncommon in
massive stars; however, early spectral observations of hydrogen-rich (Type
1) SNe often reveal highly-ionized narrow feature (flash lines) indicative

of an extended dense wind-like environment (Yaron et al. 2017/). These nighlights the unusual UV plateau.

= Hydrodynamic LC modelling : The long rising Optical LC and the first
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observations are suggestive of a CSM that is highly dense and indicates a
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typical of a Type Il with a rise time of 25 d, however, the UV LC peaked
within 4 d, subsequently settling into a rare 2-week long plateau, which is i,
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Spectroscopy

much higher mass-loss rate than steady winds (Dessart et al. 2022). We T RN R | UV-peak could be modelled by an energetic explosion 5e51 erg, and
iInvestigate one such event described below. - | 5_ a prototypical RSG stellar wind.
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SN 2022ffg, a Type Il SN discovered in its infancy and classified with a ? s -7 : i LTJQ/G giii%ﬁ?ﬁgéﬁz@rﬁ Stwelllacro\/\rgn;jc(t)fa?g—lﬂrl\de?fcn.n
spectrum displaying flash-ionized features. The optical light curve (LC) is o ", iz f- | M P |
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Flux [erg em™2 s78 A=1] + Const.

= Spectroscopically, SN 2022ffg showed flash features for roughly 8 d,
iIndicating dense CSM.

= The photospheric phase spectra depicted boxy Ha until 40 d,
iIndicating an extended shell-shaped CSM.

8.7 d (Seimei)

peaked bolometric LC curve, which peaked at 4 and 25 d. Spectroscopic X3 : X \ e MM\MH
observations show a flash-phase which lasted for over a week, indicating ~ | E

Log Fy + Const.
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interaction with an inner dense circumstellar matter (CSM) and ongoing g g s 0L 0100 OOV Y| OO | GOS0 FOUDUUUTU SUUOUUUOUt OUUUTON: B SR Y0 A

interaction evident in the boxy Ha profile visible until 45 d. Polarimetric o | = v w het Voo [ w T Vo oty ,

observations indicate two components with different Polarization Angle D <. D ‘2‘16 Polarimetry

(PA). Hydrodynamical LC modeling across UV-Optical-Near Infrared (NIR) | > 1., Figure 5. spectroscopic sequence of SN 20221fg = Polarimetric observations revealed the presence of 2 components in
wavelengths suggelsts a complicatgd CSM structure yvith mass-1oss rate of 020T540E160D80 ....... 1] OQOTS4OE16OD8O ....... 1] the temporal evolution

up to 0.01 Mg yr™ and an explosion energy exceeding 1 foe. ploson [P ploson [P Polarimetric (and Bolometric Flux) Evolution = |nteraction with an aspherical CSM, followed by signs of an

aspherical ejecta during the recombination dominant phase.

Figure 2. SWIFT LCs of SN 2022ffg compared with observed Type |IP/L/b/n.

Multi-wavelength Photometric Observations
9 = \We observe two components with different polarization angles (~ 1%

with PA 8 ~ 110 deg, and ~ 0.75% with PA 6 ~ 30 deg).

= Ultraviolet-Optical-Infrared-band light curves from SWIFT, Kanata, Hydrodynamical Light Curve Modelling | | | Forthcoming Work
S . . = [ikely results from an aspherical CSM structure, followed by signature
Seimel, ZTF and ATLAS, spanning up to 400 d from estimated date of | | | ; Herical osion (Needs further i foation)
explosion. " Hydrodynamical LC modelling performed using STELLA OF At aSPREHCAl EXPIOSION TNEEES TUMNETINVESLEALION.  [nvestigate the presence of redder-colors in the UV-peak but bluer

= Modelling the V-band LC: Indicates the need of a weak wind :

. . . colors during the UV-plateau.
10 M, yr~! curve confirmation with a stellar wind from an RSG.

= V-band : Peaks at -18.5 mag, Rise Time of 25 d, typical Type Il LC with
a single peak

= Need for a multi-component CSM structure to explain the complex

= Modelling the UVW2/W1 band LCs: Indicates the need of a strong e g . .
= UVW2: Peaks at -19.2 mag, Rise Time of 4 d, LC peak followed by a wind : 0.01 M., yr—", indicating unsteady modes of mass-loss. o vil o o Wﬁ‘-‘?? ¢ gggggi_iww# PR mutli-wavelength light curve.
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2-week plateau « Extent of the CSM is roughly 2—-4e14 cm. Firt LA R ; : Doesothe Qshmate of ejecta emanahng out of the dense CSM agrees in
* Importance of UV Coverage - Such disparity between Opt/UV LCs not PO 1 —a26r k, _ velocity with the hydrodynamical models?
. . _19§- = i - v ‘ b:o r 7 . . . . .
seen In literature. 5l A EIA = /‘ . - = Did the SN show a plateau drop during solar conjunction and constrain
e < g Z |z 24247 ) : :
s | |2 Y. - ' 56Ni-mass estimate from the > 200d LC.
E 7 200 = - ® - . . : :
o S 3 ] DR £ %%‘ s = |[nferring the kinematic structure of the ejecta based on the spectral
Lic x 33;;;55% : ®°g® .,&*‘ decomposition of the late nebular phase line profiles.
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12¢ E 1o I [® votsismm ® * " Interpretation of why the polarisation angle changed as the SN
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7, ; s | AL sl e R . T dropped from the UV-plateau (and not the UV-peak)? Implication that
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rl: 5 | L X o | UV-peak and plateau are originating from the same emission region?
I= . Time Since Explosion [Days] a¥ 5_ _5 60 | o ) ) ) ) o . )
g6 ; M ] % = Does the asphericity in SNe drive light curve peculiarities, especially in
%g Figure 3. Hydrodynamical light curve model fits using V-Band. The UV peak and 0ok 3 - & : complex ejecta-CSM geometries.
%185 E Optical LC is well predicted by a high-energy explosion with a typical stellar wind. : | =, *% )
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Figure 1. Multi-wavelength light curves of SN 2022ffg. ek 2.04.06.08.0—1gl(vjﬁﬁffgf-°b5-°f4lergl° Circumstellar-material-interacting Type Il Supernovae. ApJ, 970(2):189, August 2024.
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Figure 4. Hydrodynamical light curve fits using UV LCs> 10 d, reproducing the

UV-plateau requires a strong stellar wind.
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