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Water as a proton decay detector

> 2/10 free proton — no nuclear effect, accurate&nign cletec *"]on efficierncy
— no Fermi motion, JOJ cl mornenturn va
> 0.54Megaton(Hyper-K) —~2 % 10% protons

»Good detector performance
> Vertex resolution: 30 cm (1-ring)
:~20 cm(p —e*nY)
> Trigger thresnold: 5 MeV electrons
—~ 'tr]gge r e=100% 'for most of nucleon decay modes

article 1D : 9J% _I~erJ e
~95% p _/'Qrfco P —~utrd

These performance is achieved in Super-K-I, 40% photo-
coverage.

Question: can we reduce photo-coverage? Keeping the
excellent performance?




Large water Cherenko
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-e*7’ @Super-K

Super-Kamiokande
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Tight momentum cut fo

® P._. <250 MeV/c, .|
BG2.2ev/Mtyr, eff=44% 20t bound proton decay
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Main target Is free proton

decays for the tight cut.

® P, . <100 MeV/c,
BGO.15ev/Mtyr, eff=17.4%
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Lifetime sensitivity for p
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IS a significant part of total cost.
» r
10003(1/3%SK) x ZOO ,000(40% coverage) = 200M9

> Important to understand minimum requirement of pnNoio-
coverage from each pnysics topics (p—~e+x0 in my talk)

> S (19% coverage €< SK-1 40%) is a good opportunity

to investigaie pnysics sensitivity with reduced photo-

etecto rsmulgluom
; cle ID,mormentum...) are also
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Efficiency(74% for 2-3rings) doesn'’t
change
Fraction of 3ring slightly decrease




(3)Particle ID and (4)70 mas
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(5)Proton mass and (6)pr
momentum
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Efficiency in each step
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Proton mass vsS momentum
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Conclusion

e \Water Cherenkov detector Is a excellent detector for
p 2e*nl searches.

e detailed comparison btw 40% and 20% coverage
e same p>e*r? efficiency even with 20% coverage
o slightly worse mass resolution
» 10% coverage maybe acceptable
* need further studies on other decay modes, like
pov+K*, et+KO, ...
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AtmvBG MC
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Comparison of data a
p—e*z’ search

A Super-Kamiokande Preliminary
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Backgrounds for p—e* x

Tight momentum cut to reduce BG

1000 TR B ® P._. < 250 MeV/c
; ; l
® P .. <100 MeV/c

L
.
.

S
S

BG events in signal box
~~ 3 events/20 Mton - yr

on mass (MeV/c?) ~0.15 events/Mton - yr




Analysis for discovery of p
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Lifetime prediction

= Dimension=6 (2 fermion — 2 fermion)
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energy reconstruction

Full Super-K-I period
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