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PreSN neutrinos

A amitted fromSNprogenitors beforeore bounce

Important factorfor stellar evolution
A gan freely escape a stellar core and cool down it

typical average energip a fewMeV detection threshold

Observation of prSNA &as come intoview !
Odrzywolek2004first pointedout



Importance of prg b observation

SN alarm
H pre-SNA areemitted before SN

Proofof stellarevolution theory
H convectionproperty
H nuclear burning process shell burningroshida 2016
H progenitortype

distinction between ECSNRRCCSNrogenitorskato2015

HEOS

Neutrino physics
H mass hierarchy Kato 2017, Guo 2019
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3. detection
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2. propagation
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Resultof stellarevolution calculations
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Time to core bounce [s]
Yoshida 2019Nagakur&014
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Odrzywoleci2004/2007/2009, Kato 2015, Guo 2016, Patton 2017a



Typicalightcurveand spectrum

56 _..-‘\“
10 - total v
D — total v,

150 ¢
~~~~~~~~~~~~~~ Kato 2017

Number luminosity/

10’ 10° 10°

time to core bounce [s]

0.4

PRl

normalized spectra

.
........

'Ex p #Ys, gx p H/s
(Og):x 3MeV,(O,.):x 8 MeV @ core bounce
c.f. SN neutrinos: p 1t /s ¥ afew tens of MeV



Theoretical uncertainties

Stellar models / Neutrino reactions / Nuclear compositi
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Odrzywolec010, Yoshida 2016, Kato 2017, Patton 2017a
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F,(E,,t,d) = pF)(E,,t,d) + (1 — p)F,) (E,,t,d)

IBD events @JUNO
R(t,d) = Np f By (Boy t, o (Ee BB (N, d)) = [T R(t', d)dr

Event rate g
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SN alarm

SNrate: only once/century in our galaxy
we must not miss the next ney SN !
{ b detection will bring many important info.
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How far? How earlyPlow wellthe directionpointing?




810-1070 pc
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JUNO results

Poster #11 bYHuilingLi
Kato2020a(3 detectors
Asakure2016 KamLAND
NO,150 ¢ Simpson 2019 (S&d)
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|’L "

Given by SHoriuchbased on

Candidate stars ~ Nakamura 2016
Candidate stars

M40 (d < 1kp}
Their Initial masses are
highly uncertainty
Suggestion of mass independe

analysis
( AYhd U iPre{ blam.)
Kato 2020b
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