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®  oscillations also indicate ~10'% GeV
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M v2 (250GeV)? 1 X 10'5GeV
® Beautiful unification models ( GUTs)

® 2 fermion — 2 sfermion interactions (SUSY models)
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Nucle s -
® Water Cherenkov detector

Large size with reasonable cost. — Super—Kamiokande

® [ron calorimeter

Good spacial resolution. Kaon is visible. — Soudan 2
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uper- _Am::orm .mam detector
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| Water Cherenkov
detector

| ® 1000 m underground

| = 50,000 ton

m 11,146 20 inch PMTs

®m 1,885 anti-counter PMTs
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Criteria for p—e* T %(p— u 19

¥ | T0T 25 wmua s @ 2 or 3 Cherenkov rings

® All rings are showering
(1 non—showering and others
are showering)
® 85 <M, , < 185MeV/c? (3-ring)
® No decay electron
(1 decay electron)
® 800 < M, < 1050 MeV/c?
P... <250 MeV/c




29-July-2000 ICHEP2000

p—e*n?® MC data
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T ,/Blp—e* % > 44 xX10% years (90% CL)
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1144 nwﬂm (70.4 _nnﬁ exposure)
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Super-Xamichante Preliminsy .
1144 days data
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invariant proton mass (MeV/c?) Invariant proton mass (MeV/c") Invariant proton mass (MeV/ic?)
=32 % 0.4 exp’d BG 0 candidate
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T ,/Blp—u*m® >33 X10% years (90% CL)
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,w, p— v K K*— u*v @Super-K

w-.a_n,rl U*tv)=63% © _ and 1 decay electron
o M_m <P, <260 MeV/c

® Method II (prompt 7 tag) _

® Method I (spectrum fit) ﬁ
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w..c?l. x*m°)=21%
® Method III | 7 . ot ® 2 showering Cherenkov rings

ﬂwﬁ Py ® | decay electron
e S - ®85<M,,< 185 MeV/c?
14 K+ /r/.V._ 70
g ®175<P,,<250 MeV/c
i e e " et ® tag 1°(40<Q,,_, <100 p.e.)
ﬂ““ H s i (5 -y B—evEC” KT —anTn" search
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Momentum __ (MeVic) Mormentuom (WMawic)

E XB= 6.8 %,
1.9 exp’d BG, 0 candidate T /B(p— ¥ K*) > 6.9 X 10% years (90% CL)

m _903652_ limit 7 _/B(p— v K*) > 1.9 X 10% years (90% CL)
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Mann@neutrine2000
The Soudan 2 Detector:
Slow-drift time projection chamber
Y (cathode #) .
Drift Tube o el

1 m long, 1.5 em diam,
E(drm time)

Drifting !
Electrons .9 kv
(Ar/CO2, 0.8crm/ t sec)

Honeycomb lattice
geometry

Veto Shield

4.3 ton Module
X 224
Total mass: 963 tons

Fiducial mass:_??O tons
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A= p— v K*, K* = 41 *v @Soudan2

" FRONT VIEW

® 2 charged tracks (no proton)
® K range < 50 cm

® 28 < ptrange < 58 cm

® decay electron (& ~60 %)

E XBK—u*v)=9.0%

3.96 kt*yr exposure
_ observed candidate = 1 event
exp’d BG
= 0.21 (atm ¥ )+0.19(rock)
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g P— v K*, K* — 1+ 1° @Soudan2
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® 2 tracks and 2 showers
TOP VIEW ® K range < 50 cm
r— = o ® 100 < ZR < 660 MeV/c?
- T e 80< P, <400 MeV/c
| ® 40<P, < 390 MeV/c
X" ® 10 <M, < 290 MeV/c?
i € XB(K*— m* %) = 5.5%
e Z I —— 3.56 kt*yr exposure
SIDEVIEW “FRONTVIBW 07 observed candidate = 0 event
| s mmmm,w%mwu.. 08 exp’d BG
s m.mwmﬁ _, ~{  =1.05 (atm v )}+0.09(rock)
- S . 'MM.W_\M : lh .
S Ww.mmwfﬂmg . combined limit
3 %ﬁ% | T/Bl—=VKD>
ST = 4.3 X 1031 years (90% CL)
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Summary of
nucleon decay searches

Super-K p—e'n? —m>
Super-K p— vy K* ———>

lifetime limit (years)
No evidence for nucleon decay so far

.

Need to keep watching nucleons




