
論文内容の要旨 

 

Supersymmetric (SUSY) models are excellent candidates for an extension of the standard mo

del (SM) for several reasons. The quadratic divergent correction to the Higgs mass cancels 

between loop diagrams of SM particles and those of SUSY partners. In SUSY models with 

R-parity conservation, the lightest SUSY particle (LSP) plays a role of dark matter. In additi

on, the grand unification can be achieved unlike the SM. If heavy right-handed neutrinos or

 heavy SU(2) triplets are introduced into the minimal supersymmetric standard model (MSS

M), i.e., type I and type II SUSY seesaw model, the existence and smallness of the neutrin

o masses can be explained naturally. Thus the SUSY seesaw models can explain many unso

lved problem left in the SM and are the most celebrated candidate for physics beyond the S

M. In this thesis, we study the type I and II SUSY seesaw models in terms of electric dipo

le moments and lepton flavor violating charged lepton decays. We also built models which 

are related to physics around seesaw scale: 

 

1. Light Higgs boson scenario in the type I SUSY seesaw model 

It is demonstrated that the light Higgs boson scenario, where the lightest Higgs mas

s is less than the LEP bound, is consistent with the SUSY seesaw model. With assu

mptions of the universal right-handed neutrino mass and the hierarchical mass spectr

um of the ordinary neutrinos, the bounds for the right-handed neutrino mass are inve

stigated in terms of lepton flavor violating charged lepton decays.  

2. Lepton electric dipole moments in the type II SUSY seesaw model 

   The lepton electric dipole moments (EDMs) in the framework of the type II SUSY seesa

w models have also been studied by Chun, Masiero, Rossi and Vempati (CMRV). The a

nalysis of CMRV payed attention to effects of B_T term on the slepton A term, where t

he B_T term is a newly introduced soft SUSY-breaking term associated with heavy SU

(2) triplets. However the B_T term affects not only the slepton A term but also the gaug

ino masses. We show that dominant contribution to EDMs typically comes from phases o

f gaugino masses in the case that only B_T is a source of CP violation. As a result, the

 ratios of EDMs are independent of neutrino parameters and are given by the ratios betw

een lepton masses. We also write down the effective Lagrangian by integrating out the h

eavy SU(2) triplets and show that nothing affects the lepton EDMs at one-loop level, if 

only newly introduced Yukawa coupling Y_T is the source of CP violation.  

3. Radiative B-L symmetry breaking and the Z' mediated SUSY breaking 

We show that a mechanism of radiative B-L symmetry breaking can work in analogous t

o the radiative electroweak symmetry breaking. The breaking scale of the B-L symmetry 



is related to the neutrino masses through the seesaw mechanism. On the other hand, the 

U(1)_{B-L} gaugino can provide all the soft masses through the mechanism of the Z-pri

me mediation. Hence we find a link between the neutrino mass (more precisely the seesa

w or B-L scale of order 10^5 GeV) and the Z-prime mediated SUSY breaking scale. In 

this scheme of Z-prime mediation, all the sfermion masses become very heavy of order 1

0^5 GeV, while the gauginos are of order the weak scale. It is also very interesting that

 the gluino becomes relatively light and compressed mass spectra for the gauginos can b

e realized in this scenario, which is very interesting in scope of the LHC. 

 

4. B-L assisted anomaly mediation and the radiative B-L symmetry breaking 

Anomaly mediated SUSY breaking implemented in the MSSM is known to suffer from t

he so-called tachyonic slepton problem leading to break down of electric charge concerva

tion. We cure the tachyonic slepton problem in AMSB by adding a contribution from the

 Z’ mediated SUSY breaking. In the Z’ mediated SUSY breaking scenario, while the sca

lar masses are generated at the one-loop level, gaugino masses are generated at two-loop

 level, so the gaugino masses are completely determined by the pure anomaly mediation 

itself and the characteristic signature of the present model appear in the scalar partners m

ass spectra. We investigate the scalar partners’ mass spectra for several choices of param

eters in this model. 


