©

T

S

N

GUTs and Baryon number violating phenomena
Grand Unified Theories (GUTs) of elementary

particle are motivated to unify gauge forces of u\m§< ¢"
the Standard model (SU(3)xSU(2)xU(1)). plu d? 0
* One of the attractive features of GUTs is that it -d d
can naturally explain quantization of electric i
charges, and lepton/quark charge ratio. B W V:
 Another important prediction is that nucleon p ¢ ¢ 181 ] K+

decays via Baryon number violating processes.
Some class of GUTs predicts neutron can
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ntroduction:

oontaneously convert to anti-neutron.

ucleon decay, nn oscillation are direct evidence of GUTSs. /

Ki

(m/m/w/K) are taken into account.

/ MC simulation of signals

Detailed Monte Carlo simulation of nucleon decays/nn oscillation events
are developed to understand the expected signals.

nucleon-nucleon correlation, etc.) are considered.

<
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Full MC simulation \
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e \Water Cherenkov detector

eDeep underground (1000m, 2700
m.w.e), Kamioka-mine, Japan.

e Cylindrical shape,50kton water

eOptically separated Inner Detector/

e|D :20inch PMTs, OD: 8inch PMTs
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Background: Atmospheric neutrino events \

Hadron production by atmospheric neutrino interactions can be mimic
events for nucleon decays/nn oscillation.

Vv interaction
(NEUT)

Atm.v MC events are C
calculated atm.n flux (
interaction model (NE
MC is normalized with sideband events, and
v, 2V, oscillation is taken into account.

UT).

eveloped based on
HONDAO7) and neutrino
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/Results

SK-1+11+111+1V, 219.7kton yr
* EM showers of electron & y’s from mt°

p—~2>et+md

D> v+K*

K*=>v, +u* (+ nuclear y)

SK-1+11+111+1V, 219.7 kton yr

* Monochromatic u* (236MeV/c) from K* decay
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* Anti-neutron oscillated from neutron immediately
pair-annihilates with a surrounding nucleon.

* Pions (<n_>4) of several 100MeV/c’s are emitted
isotropic inside the nuclei.

Other nucleon decay
mode (N—2>1+m) results

N—2>1+m modes are widely searched for.
No positive signature was found so far.
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4 Summary

We have searched for Baryon number
violating phenomena in Super-Kamokande
with up to 220 kt=yr data. No indications
have been found yet, and most stringent
limits are given. Many of GUTs are now at a

range of Super-K searches.
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Combined lifetime limit: t/B > 4.0 x10% yrs (90% C.L)
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