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Abstract A study of searching magnetic monopole by searching the monopole catalyze direct proton
decay neutrino in Super-Kamiokande IV is present. The sensitivity analysis of this decay mode shows
exploratory value. Current analysis status and prospect will be presented.
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The Symmetry of the electromagnetic field is the diamond of the physics crown. Maxwell
describe electromagnetic field by ultimately beautiful mathematics. However, there is a cloud
just hanging on the top of this diamond. We already find the single charged particles such as
electron and position, electric charge. But we still haven’t found the existence of magnetic
monopole.

The Grand Unified Theory (GUT), that was born when people were looking for the ultimate
symmetry, predicts the existence of magnetic monopoles. The Rybakov effect also predicts that
the magnetic monopole will catalyze the proton decay, the most important prediction of the
GUT [1]. Therefore, this effect will become a powerful tool to find magnetic monopoles and
verify the grand unified theory.

The early universe magnetic monopole could easily captured by the sun, and it catalyzes the
proton decay of hydrogen in the sun. The decay is mainly divided into direct decay and indirect
decay. Both of these decay modes could produce neutrinos with different energies.

The Super Kamioka experiment is the water Cherenkov experiment and is mainly used to
explore various neutrino physics. The SK collaboration has completed the analysis for
searching the indirect proton decay mode [2]. The result is :
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However, there also have great potential for exploring
magnetic monopoles through direct proton decay. We do the
sensitivity analysis of the neutrinos, which is produced by the

Delata Chi square value

magnetic monopole catalyze direct proton decay, based on © e e
Super Kamioka experiment. The result of Asimov's sensitivity T e
analysis is: Fig. 1. the Asimov sensitivity fit
o0 BR,_.; e results the black lines correspond
Fu (m) < = > <4.01x107% em=2 57151790 % C.L.). to 90% confidence level (C.L.) .

This result is two orders of magnitude smaller than the indirect proton decay mode, so it
proves that the magnetic monopole catalyze direct proton decay have strong exploratory value.
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Abstract An increasing collective beam instability has been a serious issue for the beam power upgrade
of the J-PARC Main Ring (MR) for the T2K experiment. It is important to diagnose the beam for the
analysis of beam instability. Two 16-electrode beam monitors were installed for measuring injection
mismatches about Twiss parameters. We developed a new algorithm based on a genetic algorithm for the
16-electrode beam monitor for measuring the beam profile.

© 2021 Department of Physics, Kyoto University

T2K ZEBRTlX CP X FRIEDRALDERR D 7=, KIRIRFWEATIZ 8> 2 KIREERSF N ER J-PARC TAR ST
Ra—Fr=a—r) JE—2ZHW, =a— ) JIREINT A =X ORFEREEZIT>TWD, FFIZ, CPxf
TrEONE 30 THEATAZLAZHIELTEY., Z0OFEDIZIZE—LAZ KEE/LTHZ LICLBEEED
RN ME L 72 %, BIE J-PARC @ Main Ring (MR) (ZE— L DHEE 1. 3MW ~HEIRT 572 DICEFEZEDO T »
TTL— R Thil T3,

BIFE J-PARC TIIMR D B — LD KIRFEEAGIZFE S B — L DR D ZIRRIT
BRI LD RZEENHER L, B — b0 A BN D RED R &
HEGREIZ > TV D, E—Ahn ZAZEHT 5 HEDO—>E LT, MR @ LR
AR ER DO E— LB NIE DL EPEIZRNT E— 2D A XORE T 58154 %
MZAZLENEBEZLNTND, ZOE—AY A XOEBZEBIT 57-DIC, FEE
BROSLEMOE—LE=F—THD 16 EBHRE—LET=HF—0NA A P—/L X
ﬂf’ [11[2][3]

AW ClE. 16EBME — AT =X — N HELNAE—ADLEME— AL M Fig. 1. 3D model of the

DIEREF>T . E—7Fa 77 A NERET AT NITY LD EIT>7-,  16-electrode beam monitor
IR ORELRZE T 7 07 7 A VORE i H I DIE WD & AT ONE % W5 3 5 Wi [ RE AT 53 ﬁﬁb\
HNDN, ZOWRBERITIIAE LN DBRN B ES R WVEOREN S 5, & 2 TR O
K<@bﬂTW5L@m7WZJXA%%ﬁLI/Tl E— Aﬁ%i@%~%yk’ﬂ¢é%ﬁ%%%$
Té?wﬁ)fb%%%btoTWﬁ)XAwﬁﬁﬁﬁi MR
ICASE# O RNZEIRIRED B — A®%4x®%@%ﬁ@#é
ZLEThDH, TOFE—ERLE LT, EEICEKRLEAAVTOEILR
PR TSI 2L —va T AT R AOMREREE AT
W, EBORE LTREED B — ADOFNT 21T o 1=, fRAT O fE5E.
E—LADIEICEHT DR T A—EN—ETHIELET T, B—24
TEAROFERER N TE D Z P MEGR TE T2, Z OMITORERIE, M
WO = O E—LD/RT A= PN5UE, ¥ — 2 BEORRN
B CE2 2 L2 EHR L, ANBEZDOARZEMEDSHTICIEH T
x5 EWET 5,

eeeeee Best Fit

Fig. 2. Reconstructing simulation result of
genetic algorithm.
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