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SEESAW : My tiny because suppressed by large M >> v

e Standard suppression :

b2

my ~ a1

M <1015 Gev

e AL=2 effective operator with d=5 (lowest dim.): %(HQL)Q _ W (SUSY)

e Realized, e.g., by tree-level echange of massive singlets (l) or triplets (11 — I1)

Could ™My Dbe suppressed by higher powers of 1/M ?

e Simplest possibility:
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If ™m ~

(m<« M)

M <10° GeV

Effective operators? Explicit realizations?
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my ~ D5 from AL=2, d=6 SUSY effective operators

M2
From W : fdzﬁﬁgS(HzL)z with  (S) ~ v m ~ v
Gogoladze,Okada,Shafi 08
From K : fddﬁﬁlg [(HIL)(HQL) + (HIL)Q} m o~ U
Casas,Espinosa,Navarro 02 <F}-jl) — _N<H2}

General analysis BJR 10
« Symmetry properties
- Operator mixing, involving also LLLE®H, C W, LLQD H, C W, LLU“ID® C K
* Inclusion of SUSY breaking

- Tree+loop contributions to ™My ; RGEs

 Explicit realizations of Kahler operators (heavy states)

« Common source for neutrino and sparticle masses ; LFV
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« From #.B : tree contrib. to my
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Either of these can dominate...

« From Bs,Ck :tree contrib. to 7 massterms (¥ osc.?) + loop contrib. to 1.
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Suppressed, unless Bx > m ,C, > m2 (cfr. d=5 case Grossman,Haber 97; Hirsch et al. 97)



RGEs

d=5 (W ): 87295 = —[3¢% 4 g2 = 3Tr(YLYu)| ks+3 [ks YIYe + (YIYe) ks

Chankowski,Pluciennik 93; Babu,Leung,Pantaleone 93

d=6 (K ): 829 = (g2 + g2 + Tr(YIYe 4+ 3Y)Y )| i3 [kYIYe + (YIYe) Tk

Casas,Espinosa,Navarro 02

Including SUSY :

dB s 1
8r2= " = [97+ 9%+ Tr(Y[Ye +3Y)Yy)| Bi -  [BiY[Ye + (YY) By

dt
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Explicit SEESAW realizations
Type |l mediators: heavy SU(2) triplets 7'~ (3,1), T'~ (3,-1)
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B.,B,,Cx? dep. on SUSY mechanism and mediation scale Mg

e | Mg > Mp|: B.,Bx,C. function of SUSY parameters of the triplets

B, =M (YrBr—Ar), Be=(\{B5— A))Yr, C,. = (NiBy — A (Y7Br — Ap) — A} YTW

o Mg < My |: B,,B,,C, can arise radiatively ( messenger loops + RGEs )

o |Mg = My |: very interesting scenario...




Mp = Mg : SEESAW mediators = SUSY mediators

Originally proposed in type 1l scheme with 7w generated by Weff (d=5) Joaquim,Rossi 06

Now extended to present case, with my generated by Keff B,JR 10
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SUSY parameter B : corresponds to effective SUSY scale /A 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 T+ 7 C 154+ 15 N=7
Ex. 2: non-unified multiplets 7+ 7T + (3,1,-1/3) 4+ (3,1,41/3) + (8,1,0) N=4



MSSM soft parameters at My B.J.R 10
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A flavoured variant of GMSB. Departure from flavour blindness ?

Determined by quark and lepton Yukawa matrices (MFV)...
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Scenario testable at colliders + LFV searches

LHC : production of ¢, § + cascade decays

NLSP: /71 ~ 7p , as in GMSB with N>1
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1 — 7G : prompt, displaced, outside (dep. on F)

Difference with pure GMSB ? LFV signals...
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BT = 60 TeV
N=4

900 1.8
I AH H*
800} — F
I M X H 1.7
@ H
700k
' 2 4 16
600} = L W —_—
- L i
s00k Lasse P23 15
400} -
i B 1.4
300F -
£123
= -
t
anok LS B
I NLSP h
100F )

m (TeV}



i % T 0
LFV signals : Coliders X2 — & £; X1
MEG + Flavour factories €; — £;7v

LFV structure : predicted, thanks to Y+ < m, correspondence (virtue of type Il rossio2)
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Ex. (tan3<20): BR({; — £7) l(l_??%)ﬂ tanﬁ] x (%)B(tan 3)12 [V(mE)QWLj
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Mr—=8x 107 GeV . B — 60 TeV model parameters  neutrino parameters
= oV Pr=ouie (unflavoured) (flavour)
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tangi =13 tang =28 B,J,R
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Daya Bay
Doubla Chooz

Searches for LFV decays
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Measurement of 613




Summary

Neutrino masses from Keff instead of standard Wefr

Important role of SUSY breaking
Explicit type-I11 realizations

Seesaw mediators = SUSY breaking mediators
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