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SuperKamiokande detector
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History of SupeKamiokande
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Neutrinos from Supernova

Expected time profile
Released gravitational energy: ~3x10%3 erg | | |
Neutrinos carry almost all (99%) of the energy.
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Energy for explosion and optical emission is
only ~1%(~10%*erq).
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Livermore simulation

Mass trajectory points versus time
Solid: every fifth mass point Dashed: mass points 108 and 109 ‘ A
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SN burst detection at SK
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Neutrino flux and energy spectrum from Livermore simulation
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SuperK: Timevariationmeasurement by +p

Assuming a supernova at 10kpc.

Ti.p A €'nevents give direct energy information (E, = E, T 1.3MeV).
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events/bin

events/bin

SuperK: simulation of angular distribution
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Direction of supernova can
be determined with an

accuracy of ~5 degree.
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Supernovanonitor
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Real time Otiline
process analysis

Independent system is
running for SN monitor.

SN monitor process

A Reformat Process

A Event Reconstruction

A Combine all data and fit SN
direction

Within | .
15min! SN alarm

A Alert for SK shift

A Call and send email to experts

A Vertex distribution, energy, time profile and direction etc




Supernova Relic Neutrino
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SRN upper limit from Skross 052007 2012

SK combined 90% C.L. (SK4 is not included yet)
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Future plan

ANew electronics for close SN
AGdproject
AHyperKamiokande




New electronics for very close SN

Aln case of very close SN(ex. Betelgeuse : 0.2kpc)
AExpected event rate > 18vents / 10 sec
ACurrent DAQ limitation : 6 10° events/ 10 sec

New electronics only for very close SN is under
development.

-Additional module to
current elec.
-Saveonly number of hits
every 16ns
A Energy Flux
-No dead time
-Will be installedn this year
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