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EGADS

as a R&D detector for Super-K Gd

Existing R&D Facility For example; | |
Water transparency with Gd loading
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EGADS

as a Supernova burst neutrino detector

Existing R&D Facility Converting into the world’s
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EGADS (200 tons) most advanced SN v detector

Neutron tagging with delayed coincidence
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EGADS

as a Supernova burst neutrino detector

Existing R&D Facility Converting into the world’s

>

EGADS (200 tons) most advanced SN v detector

Neutron tagging with delayed coincidence

Neutron capture time

- 2178+44ppm 1055+21ppm 225+5ppm

Data 29.89+0.33 51.4840.52 130.1+1.7
MC 30.03+0.77 53.45+1.19 126.212.0
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Multi-messanger astronomy
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Neutrino interaction for SN v

Inverse beta decay
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Neutrino interaction for SN v

Inverse beta decay
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events/100 ton

SN v detection in EGADS

o Nakazato et al, (ApJ Supp. 205, 2 (2013)) For Nakazato model :

% I?(.DiJvermore simulation (ApJ§96, 216 (1998)) 20 Mo, Z=0.02, t_revival=200msec

?3) e iﬁ g Q Betelgeus (~200 pc)  ye + p (IBD)
8 < q 8 | EREEEY 25,000 ~ 32,000

56,000 ~ 78,000

NN 1 + e (elastic)
g rsepsrs ST 700 1,400 ~ 1,500
2,500 ~ 2,900
Galactic center (~10 kpc)
/ Ve + p (IBD)
10~13
22 ~ 31

v + e (elastic)
~ 0.6
~ 1

distance(kpc)



SN v detection in EGADS

Nakazato et al, (ApJd Supp. 205, 2 (2013))
Full Data from Core Collapse to Neutron Star Cooling Phase

« download all (5.27MB) except for BH models (30Mggjar & Z = 0.004)

M, 2 Supernova models BH
trevive= 100ms trevive= 200ms trevive= 300ms models
13Msolar 258kB 257kB 256kB
20Mso)ar 0.02 258kB 257kB 257kB
30Msojar 257kB 257kB 255kB
S0Msolar 257kB 256kB 256kB -
13Msolar 258kB 257kB 257kB
20Msojar 258kB 257kB 256kB
30Myorar 0.004 _ 4.97MB (Shen)
2.69MB (LS220)
50Msolar 259kB 258kB 257kB ===

Note: trevive IS the shock revival time, which is an uncertain parameter reflecting the still unknown explosion mechanism. A black hole is
formed for the 30Mggjar & Z = 0.004 model, and hence treyive is NOt applicable.

http://asphwww.ph.noda.tus.ac.jp/snn/index.html



events/100 ton

SN v detection in EGADS

o Nakazato et al, (ApJ Supp. 205, 2 (2013)) For Nakazato model :

% I?(.DiJvermore simulation (ApJ§96, 216 (1998)) 20 Mo, Z=0.02, t_revival=200msec
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EGADS DAQ system
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EGADS DAQ system with GPS
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Event sequence
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Next to do

 Complete the DAQ program

e Determine the SN criteria and
making alert system

» Estimate the detection efficiency
for SN in our galaxy in EGADS



Summary

* Develop the EGADS supernova neutrino
detection system.

* O(10,000) neutrino events are expected for
Betelgeuse SN in EGADS.

« Similar GPS system as SK was installed in
EGADS.

* Final goal in EGADS is an announcement
one second after SN is happened.



