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Anomalous U(1) A SUSY GUT models are attractive because they can solve many difficulties in SUSY GUT models. One of the most important predictions
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mplitudes via dim 6 effective int. are enhanced and rough estimation gives $¥tau(p¥rightarrow ¥pi 0+e +)¥sim

ut the present experimental lower bound, while nucleon decay amplitudes via dim 5 effective int. are suppressed.Then we calculate
dim 6 effective int. and nucleon lifetimes for each decay mode in SU(5),SO(10) or E_ 6 GUT models with various unitary matrices which diagonalize Yukawa
matrices.In this calculation we use more than 50000 model points.

What is the nucleon decay?
Nucleon is stable in SM. —> bSM, especially GUT process

p — w4+ et (1.3 x 10°*years)

—— current limit of life time[1,2]

Nucleon decay happen by mainly 2 effective interaction.

| Result of each model

I We use anomalous U(1) models to calculate nucleon lifetimes.

anomalous U(1) charges decide vev=dim 6 are enhanxed
« D-T splittingis realized by D-W mechanism=dim 5 are suppressed
realistic Yukawa couplings(lepton large mixing) are realized
We can realize these features by using all terms they are allowed by symmetries
and restricting all coefficients of terms to order 1.

Dim 6 Dr oton main deca Y Mo de n — 7_‘_0 e—l— To satisfy MNS matrix, Maekawa(2001) model[4] introduces new 10 rep and all
SU(5) 5 rep are mixed. In this model all 5 rep matters’ diagonalize matrix have
X (3»2) type gauge boson exchange MNS hierarchy, and all 10 rep matters’ one have MNS hierarchy. And all
Dim 5 proton main decay mod.e n — KT 4+ p°© uncertainties of diagonalize matrices are order 1.
| | | | This time we consider these uncertainties of predicted diagonalize matrices(CKM
triplet Higgsino or Higgs h1(3,1) exchange type or MNS type).
dim 6 dim 5 0.97 023  0.0035 0.83 054 0.15
A ~104GeV Uockv = | —0.23 097  0.041  Uuns = | =048 053 0.70
GUT 0.0086 —0.040 1.0 0.30 —0.65 0.70
GUT — 1, ~103%years none
p 1 A )\ 1 )0-5 A\
superpartner make GUT scale|  suppression from mediate Uckmigpe = | A 1 A2 . UmnSwpe = | A05 1 203
SUSY GUT Asysy cur~1 016 GeV | particle mass is smaller than AN ] N N05 1
R 1038 dim 6 effective interaction N o= 0.92
tp years dim 5 interaction is strong g mote o o4y mode K" 4? mode
anomalous U(1),4 theory’s SUB) GUT typel |
anomalous U(1) 4 make GUT scale natural doublet-triplet splitting :
SUSY GUT Ay~A"%Nerrey cur < 1016 GeV realization suppress dim 5
. . o interaction B =R, = 1i. s |
dim 6 interaction is strong | | )
- LU,7Ld7L67Re — UCKMt €9 :% : l'l' I{.' .
Decay width of nucleon decay P L
v ypes | :
E 27 rep particle: Y (27); E¢ adjoint 78 rep gauge particle weor = 0.04 ": tx
Es  SO(0)  SU(5) SUB)exSUR),xU)y  Eq SO(10) SU(5) LumL =R, =Ry — 1lgug T X N P
dLa (3:2)1 78 —r adjoint 45 —r adjOint 24 Lo, Re = Uckm, [ Red j i i’-u
—_ 10 o g 16 = X (3 2) > ’ _ U]thS pOlnt L1 i 1 = fl}.ro 01:0(1( e & 0 11
—> uR+( ) )_% 16 3 X”a(3;2)%; 10 Xla(g 2)1’ 2% 10% i mod = ke Bod Ryt mod = T b mod
] | eg(L1) 16,1 10,1 SU(5) GUT type2 ,g
16 9 . di* (3, D My = giyre® |
5 — 3 " ce R,=Ry = lsys, {
{ lL(l;Z)_l M)sz — gg}UTCCQ + g?}UTvg ; M)2<~ = igGUTx T QGUT?J(% ’ o . : *
2 a, Ve, vy are vev of Higgs. Ly, La, Le; Be = Uckm types szwss_
27 _ 1 —> V}C? (1 1)0 FE¢ 27 rep. Higgs C has vev v, in SU(5) singlet part. L, = UMNStype é l 3%
0 g a(3 1)1 ; 7£;6 27 r;p Hiigs ® has ;ev7v¢ in SO(10) singlet part. worr = 0.04 1x10%| ‘i ¢
—_> ¢ 78 rep. Higgs has vev x,FEgs 78 rep contain SO(10) adjoint. |
= LL (1 2) 1 SO(10) adjoint Higgs A has DW-form vev 5% 109 | 1\ g% 3@»/,
1 (A) = y Tlgxs r~ A" Asusy gur .| % ”i e
- 10-2 02X2 (i — — 1 ) 1. 1 1. 1 L1 T 1. 1

Dim 6 effective Lagrangian in Eg GUT
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“eigenstate of each field is gauge eigenstate
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. . . QCD effect : calculated by
* mass diagonalize matrix ,
Lattice QCD|3]
Effect of mass diagonalize matrix example non diagonalized
Eigenstate of each field is gauge eigenstate,  10; X 5; X by — uz@ﬁ% matrix
so we have to operate mass diagonalize matrix — x ;C
(Ry, Ly represent flavor) to gain diagonalizd matrix UCKM = LiL4
- _
mass eigenstate. Vi = (L;rb)ijwll,jawRi — (R;fb)ingzj Uuns = Ll L.

These mass diagonalize matrices cause mixing of generations.
Mass diagonalize matrices have two conditons.

unitarity
CKM, MNS matrix

But, we can’t fix mass diagonalize matirices exactly,. =2 uncertainty

SO(10) GUT with 10 rep.
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| Conclusion and Future work

| In this calculation, we cannot establish model distinction method.
We will calculate nucleon lifetime by restricting the generation.
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