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Are there critical aspects in the time, energy

and angular distributions of SN1987A? -

CRIS-MAC 2026



. PHYSICS MOTIVATION & THE
‘ NEW MODEL

SN1987A continues to be a key object of study, as it is the only such
phenomenon observed to date.

In this analysis, we analyze SN1987A data with the help of a new and more
accurate modelling of the neutrino flux [Symmetry 2021, 13(10), 1851] , which
includes parameters describing the physics of the event,

SN1987A viewed by the James
Webb Space Telescope NIRCam.

Two main components: accretion and cooling.

G(Ey,t) = pg(Ey,t) + Pc(Ey, L)

The associated neutrino emission was observed by three experiments: Kamiokande-Ill, IMB and

Baksan. We calculated the differential interaction rate for all the experiments, also taking the
background into account.



OUR ANALYSIS

The first two steps are:

1) Verification of the goodness of fit of the model:
Cramer test

2) Best-fit analysis: Likelihood maximization




NEXT STEPS

¢ Estimating confidence interval and
correlations.

¢ [nvestigate the delay times of experiments.

e Use the model to derive predictions with
uncertainty intervals based on SN1987A.
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SEE YOU AT POSTER SESSION!
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Study of SN1987A reveals secrets of the cosmos The new analysis

Arecently proposed madel [Syrrmelry 2021. 13(10). 1851] describes the fime- ond energy-dependent flow of
anti-neutron electrons by including ifs twoe main components: accretion and cooling, The farmer is an inlfial
volume and very bright phase dus ta pasitton-neutron Interactions around the nascent neutron star: the latter s
@ surface emission.

Supemova 1987A (SN1987A) is o fyps || event fhat occuned in 1987 in fhe Large
Wagelianic Cloud, Gt 148,000 light years from Eartt

The associated neuline embsion wos cbserved: thiee experments, Kamiokande-l,
IMB and Baksan, detected a total of 29 events in a fime span of about 30 seconds,
This provided general support for thearefical expectations, which pradict neutrinas
s the main source of energy relense in & core-collapse supemova event

We calculated the diferential inferaction rate for Kamiokande-ll. Baksan and I8, also faking the Background
info account,

SN1987A canfinues fo be @ key object of study. as it is the only such phenomenan Inhis poster, we presant he first two steps of our analysis:

observed fo date.

1} Verification of fhe goodness of fi of fhe model: reference vaiues for fhe paramelers were chosen in
In his onolysis, we onolyse SNIZ67A dafo with the help of @ new ond mare accerdance with the literature and Cramer's g.a.f. fest was performed on fhe data
accurate modsling of the neutrine fux, which inchudes parameters descriing he
physics of the event

SH19874 viewed by

Space Teiescope 2| Best-fit analysis: 10 assass the most likely parameters of our modal and heir ranges, we masimised the
likelihaod funciion. both for the single andby wpetimants.

The Data and the New Model
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Likelihood Maximization results
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