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tiny because suppressed by large

● Standard suppression : 

● ΔL=2 effective operator with d=5 (lowest dim.): (SUSY)

SEESAW :

● Realized, e.g., by tree-level echange of massive singlets (I) or triplets (II – III)

be suppressed by higher powers of 1/M ?

● Simplest possibility:

If

Effective operators?    Explicit realizations?

Could



from ΔL=2,  d=6  SUSY effective operators

withFrom W :

From K :

Gogoladze,Okada,Shafi 08

Casas,Espinosa,Navarro 02

General analysis B,J,R 10

• Symmetry properties

• Operator mixing, involving also

• Inclusion of SUSY breaking

• Tree+loop contributions to ;  RGEs

• Explicit realizations of  Kähler operators (heavy states)

• Common source for neutrino and sparticle masses ; LFV



SUSY

• From + loop contrib. to

Suppressed,  unless (cfr. d=5 case Grossman,Haber 97; Hirsch et al. 97 ),

mass terms ( osc.?): tree contrib. to

Either of these can dominate...

• From : tree contrib. to

B,J,R 10



R G E s
d=5 ( W ) :

Chankowski,Pluciennik 93;  Babu,Leung,Pantaleone 93

d=6 ( K ) : 
Casas,Espinosa,Navarro 02

Including :

( ) B,J,R 10



Explicit SEESAW realizations
Type II mediators:  heavy SU(2) triplets

usually leading… unless ( symmetries )

d=6

? mechanism and mediation scale  

● function of              parameters of the triplets

dep. on

can arise radiatively ( messenger loops + RGEs ) 

d=5

very interesting scenario…

●

●

B,J,R 10



SEESAW mediators =                mediators

Joaquim,Rossi 06

+ .… ,

+

Yukawas

Originally proposed in type II scheme with generated by (d=5)

Now extended to present case, with generated by

parameter : corresponds to effective scale Λ of GMSB models

Messenger sector also includes coloured fields (to generate gluino mass and to
preserve gauge coupling unification). Total messenger index is N ≥ 4               

Ex. 1: unified multiplets
Ex. 2: non-unified multiplets

N=7
N=4

(Flavour alignment)

leading

B,J,R 10



A flavoured variant of GMSB.  Departure from flavour blindness ?

B,J,R 10MSSM soft parameters at

Determined by quark and lepton Yukawa matrices (MFV)…



NLSP

B,J,R 10

Scenario testable at colliders + LFV searches

LHC : production of         + cascade decays

NLSP : , as in GMSB with N>1

: prompt, displaced, outside (dep. on F)

Difference with pure GMSB ?  LFV signals…



Colliders

MEG + Flavour factories
LFV signals : ,  .…

,  .…

LFV structure : predicted, thanks to correspondence (virtue of type II )Rossi 02

Ex. (                ) :

model parameters neutrino parameters

B,J,R 10

Measurement of 

Searches for LFV decays

(unflavoured) (flavour)



● Neutrino masses  from instead of standard

● Important rôle of SUSY breaking

● Explicit type-II realizations

● Seesaw mediators = SUSY breaking mediators

Summary
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