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The SN1987A
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The SN1987A

SN1987A Progenitor :
Sanduleak -69°202
Blue Giant in the Large Magellanic Cloud
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Standard Core Collapse SN

1. Collapse
2. Bounce
3. Shock Propagation

4. Shock Stagnation

<E, >=10-20MeV
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The Neutrino Events

DATA

KIl + IMB + BAKSAN
Detector Efficiency Functions

N, =29 ‘ n(e)
Background Spectrum Rate
B(e)

ASSUMPTIONS

Non-rotating star
“ |sotropic neutrino emission

Standard Collapse {

Spherically symmetric
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Emission Model: Cooling

(I)Ove (Ev ’tem) oc Rc2 fFD (Ev 1T(tem))
™~

/ Thermal Phase Emission
Neutrinosphere Radius

D, (E, t™) = R (E, 1) + (1~ P,)®° (E, ™)
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Pe = cos® (1%2)

Model Parameters
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Emission Model: Accretion

Shock Stagnation and v Heating,

/ / Explosion (t~0.25) n+e — p+v, Non thermal spectrum
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Cooling Results

COOLING + OSCILLATIONS mmp EQUIPARTITION + TCV — 1_2.TCVe

T.(MeV) R. (km) |7 (sec)| t2 | tof | 3%

42675 317 13697 grom| 0.%%] (21w

<E, >=12.1MeV
<E, >=10.1MeV

E =3.87-10"erg
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Cooling + Accretion Results
COOLING + OSCILLATIONS + ACCRETION® EQUIPARTITION +TCVX =1.2-che
TC RC Ta t off t off t off
(MeV)| (km) (MeV) Kl IMB BAK
5.29' 5| 12.6"2° 14.18" 7313|9017 | +069 | +059

<E, >*=10.3MeV
<E, >™=12.6MeV

<E, >=15.1MeV

E " =6.310%erg + E =1.76-10%erg = E, =2.4-10%erg
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Neutrino Luminosity Neutrino spectrum
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LIKELIHOOD RATIO TEST

cool
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Discussion

ANALYSIS UPGRADES:
e New cross section for IBD

e Modified Likelihood
 Neutrino oscillations

. B

»AGREEMENT WITH LAMB & LOREDO

»ACCRETION PHASE EVIDENCE

»ACCRETION ENERGY E * = 26%E,
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