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« SUPERKAMIOKANDE ATMOSFHERIC V-DATA
STRONG EVIDENCE FOR D-MASSES
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w UNIFIED THEORIES BASED ON THE
GAUGE GROUP SO(\0) ARE ATTRACTIVE
EXTENSIONS OF STANDARD MODEL
S0010)

o UNIFIES ALL MEMBERS OF A FAMILY

o PREDICTS SMALL P-MASSES VIA
SEESAW  MECHANISM

e PREDICTS GRAUGE COUPLING
(NIFICATION CORRECTLY- WITH SUSY

® NEUTRINO MASSES SIGNIFICANTLY
MODIFY QUR EXPECTATIONS FOR NUCLEON DECAY
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Structure of Matter Multiglets G
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Experimental evidence for supersymmetry: the running of coupling constants for
the Standard Model and its minimal supersymmetric extension

The Standard Model
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These figures are taken from U. Amaldi, W, de Boer, and H. Furstenau, Phys, Lert. B260 (1991)
447-455, For the MSSM, the slope of the running of the coupling constant has a discontinuity at Mgugy-
Here, Mgy gy was adjusted such that all three coupling constants will actually meet at some Mgy .
Because we had one free paramtameter to adjust, the fact that coupling constant converged at a single
point alone is not especially remarkable. What makes MSSM special is the fact that it predicis the proton
decay life time of the order 10732412 yr which does not contradict the experimental limits of 1 > 1032
¥r.
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NUCLEON DECAY [N SUSN GUTs
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IN MWIMAL SUSN SU(s)
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ASSUMPTIONS

=  MINIMAL HIGGS CONTENT
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m CONSTRAINED SYSTEM OF HUARK AND

LEPTON MASSES AND MIXINGS —
INCLUDING LARGE 3)-2), OJICILLAT{oN

® NATURAL DOUBLET-TRIPLET SPLITTING



PREDICTIVE _FERMION SECTOR
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PREDICTIONS
m=m;
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DOUBLET- TRIPLET SPLITTING
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PROTON TDECAY AMPLITUDE
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DOUBLETS ARE NATVRALY LIGHT-
WITHouT FINE-TUNING
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NEW PROTON DECAY OPERATOR LINKED
T0  NEUTRING _MASSES
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A DETAILED ANALYSIS, ALLOWING FoR

REASONABLE UNCERTAINTIES IN Susy
PARAMETERS  YIELDS

T (PP k) ¢ 7x10™ yys

By > 0.006 GV°

Br (P> prk9)
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CONCLUSIONS
x SUSY S0(lo) IS AN ATTRACTIVE FRAMEWORK
T0 ADDRES NEUTRINO IMASSES & MININGS

m  PROTON DECAY LIMITS PUT SIGNIFICANT STRES)
ON THE FRAMEWORK- p-» P Kk* MysT BE
SEEN WITH Tp€ F- 10> yr, oR THE
FRAMEWORK FAILS.

w [T IS HIGHLY DESIRABLE To |MPROVE

CURRENT LIMITS BY A FACroR OF
(20-100) AT A "NEXT GENERATION
NUCLEON DECAY AND NEUTRINO DETECToR'




