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We show that a supersymmetric standard model exhibitingnaho mediated supersymmetry
breaking and bilineaR—parity violation interactions can generate the obsenaarino mass
spectrum and mixings. In this model, one of the neutrinos getmass due to the tree level
mixing with the neutralinos induced by th-parity violating interactions while the other two
neutrinos acquire their masses through radiative comesti
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1. The AMSB-BRpV model

There have been many experimental results in neutrino hy&j which have established the
pattern of neutrino oscillation and masses, clearly réagiiphysics beyond the standard model
(SM) to explain it. It has been suggested a long time ago thpgrsymmetry and neutrino masses
and mixings may be deeply tied together [2]. One way of givirags to the neutrinos in supersym-
metric models is via BilineaR—Parity Violation (BRpV): in such model, bilinear terms thilate
lepton number as well &—Parity are introduced in the superpotential [3]. As a cqueace, one
neutrino acquires mass at tree level due to a low energy a@emechanism in which neutrinos
mix with neutralinos. The other two neutrinos become massgia one—loop corrections to the
neutralino—neutrino mass matrix [4].

It has been shown in [5] that BRpV can be successfully emhkolde models with anomaly—
mediated SUSY breaking scenario (AMSB) [6] giving rise akttevel to a neutrino mass com-
patible with the atmospheric neutrino mass scale. Here,emerglize this model including lepton
number violating interaction in the three generations aedstow that the inclusion of one—loop
corrections to the neutralino—neutrino mass matrix leadsrteutrino spectrum and mixings com-
patible with the available data [7]. This is non—trivial ginthe radiative corrections depend on the
SUSY spectrum and it is not clearpriori that the corrections will have the required properties
after we impose the existing limits on the SUSY mass spectrum

The superpotential of our BRpV model includes thegé = 1, 2,3) parameters with units of
mass not present in the MSSM [3]

W =Wy — uHgHy + &LiH, (1.1)

whereW includes the Yukawa interactions. Thderms violate lepton number af-Parity and
satisfy |&| < p. In addition to theg; terms in the superpotential, we must add the soft lagrangian
bilinear terms proportional tB;&;. For our purposes the relevant terms are

Veoft 3 —BoptHgHy + BigiLiHu + mé HiHg + m L L (1.2)

whereBy is the usual Higgs mixing term already present in the MSSM, Brare the analogous
bilinear terms that mix sleptons with Higgs bosons. Theasgabtential of BRpV models is such
that the sneutrino fields acquire a non zero vacuum expectatiluey; (i = 1,2,3) that leads to
the generation of neutrino mass and mixing angles [4].

The parameters defining our BRpV-AMSB model are the usuad onAMSB models

Mo , rn3/2 ) tanB ) and S'Q"Qll)a (13)

where the scalar mass, and the gravitino massg , are given at the unification scale. This set of
parameters is supplemented by the six BRpV parametensdB;. It is advantageous to tradg
by a parameter more directly connected to the neutrino phyaiservables, therefore, we choose
the parameterd,; defined as

N = Vi + &Vy , (1.4)

instead ofB; as input parameters. One of the virtues of AMSB models istti@8J (2) @ U (1)
symmetry is broken radiatively by the running of the pararsefrom the GUT scale to the weak
scale. This feature is preserved in our extension of AMSBetsobly adding BRpV.
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Inthe AMSB-BRpV framework, the lightest neutralino pretsdaptonic decay;”gf — vt
semi-leptonic one§? — vqgor £qqg, and the invisible mod&? — vvv. If its decay occurs inside
the detector we have to take into account new topologieseisdiarch for SUSY since the missing
transverse energy is reduced as well as there is a largaungiirod of leptons and jets [8]. Therefore,
this model is falsifiable at colliders.

2. Reference Scenario

Here we present a point in the parameter space which satidfitdse collider and neutrino
physics constraints and then explore the parameter spaoedit. First, we choose an AMSB
scenario in which all superpartner masses satisfy the pres@erimental bounds and where we
obtain a correct electroweak symmetry breaking; for furtletails see [5]. For the AMSB param-
eters, we chose

mg, =35TeV, my=250GeV, tanB =15 and sigriu)>0. (2.1)

Second, we randomly varied the parametgr@nd/A; looking for solutions in which the neutrino
physics restrictions given in [9] are satisfied withior.JAn example of these solutions is

£1=0.016 GeV, & = —0.050 GeV, g5 = 0.0028 GeV, (2.2)
A1 = —0.033 Ge\/, A, = —0.081 Ge\?, A3 = —0.090 Ge\F. (2.3)

The neutrino parameters obtained in this point of the patenspace are

AMZ,=2.0x 10 3eV?, Am, =82x 10%eV?, (2.4)
tarf Oam = 1.23, tar? Bso = 0.40, tarf 6,3 = 0.041, (2.5)

which agree with the present experimental results.

In order to understand the dependence of the neutrino massestjdifferences and mixing
upon the model parameters we must study the effective neutniass matrix which receives tree
level and one—loop contributions in our model [5]. In gehdtee effective neutrino mass matrix at
one—loop has the approximate foMﬁff = AAA| +B(&A| +£j\i) +Ceg; , where the coefficient
Areceives tree—level as well as one-loop contributions,BaandC are one—loop generated.

As a general rule, the solar mass squared difference is neodtige to parameters changes
than the atmospheric one since it is generated by radiatirrections; for further details see [5].
As an illustration, we present in Fig. 1 tmﬁma,(atm) dependence upomy and ;. As we can
see from this figure, the atmospheric mass squared differisngithin the experimentally allowed
region in a larger range af (&5) than the solaAn?.
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IThis solution is different from the one presented in [5].
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Figure 1: Amgolal(atm) dependence upomy (left panel) ande; (right panel). We present thegllimits on

these quantities as bands. The star represents our refgyeimt.
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