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SUSY Seesaw Mechanism

e MSSM + right-handed neutrino singlet fields v,

e superpotential W Cc W, = —2v¢ Mv§, +vil'Y, L - Hy

e EWSB — Dirac mass mp =Y, (H,) < Majorana mass scale My

. . - O C
e Nneutrino mass matrix — ( 7, vg ) ( . TX’; ) ( 'L )

light neutrinos: M, = mHM 'mp

heavy neutrinos: M ~ Mg

e diagonalization in flavor space

UTMVU — dlag (ml,mg,mg)
U = diag(€i¢1,6i¢2, 1)V (912,913,923,5)

masses and mixing parameters from experiment
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Slepton Mass Matrix
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flavor non-diagonal terms generated by RG-running from Mgy to Mg
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where

Y, = 1 diag (\/Ml, \/MQ, \/Mg) R diag (\/ml, \/mz, \/mg) (]]L and L., = In (MAC}ZT> 5a,b

v sin 3

in general R = R’ undetermined complex matrix, for degenerate M, and real R
g

YVTLYI/ — v2];i4r]1%2ﬁv ' diag(ml, Mo, m3) . VT In Mgur
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Lepton-Flavor Violating Processes

o= €Y, T — Iy
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Lepton-Flavor Violating Processes
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e SM background:
W-production: ete™ — WHW~ — It v, (+non-resonant contributions)

e MSSM background:
Slepton/chargino production: ete™ — [, 4+ 2x) + 2(4)v
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SUSY Parameters and Neutrino Input

Scenario | m;,2/GeV | mo/GeV | tanB | Ao/GeV | signu
B’ 250 60 10 0 +
C 400 85 10 0 +
G’ 375 115 20 0 +
I 350 175 35 0 +
SPSla 250 100 10 -100 +

800

m [GeV]
700 L

MSUGRA benchmark scenarios

600 L g

e B, C', G, I'" M. Battaglia et al., 5001 b
arXiv:hep-ph/0306219 N P ~ .
e SPSla: Study of Sleptons, H.-U. 300}
Martyn, LC-PHSM-2003-071 ool . -
SPSla spectrum 0
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SUSY Parameters and Neutrino Input

neutrino input

Am?2, = 6.97035 . 1075 eV?
Am?2, =2.6112.1073 eV?
tan2 (912 = O43t83;
tan? 923 = 1101_(1)28

tan? f13 = 0.006 9 004

e central values from M. Maltoni at al., Phys. Rev. D68 (2003) 113010
e 90% C.L. errors as anticipated for running/proposed experiments

e degenerate Majorana masses, real R-matrix
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Br(u — evy) and Br(rt — uvy)
SUSY scenario SPS1la
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fem - pten (v ) + 279)

SUSY scenario SPS1a, /s = 500 GeV, unpolarized
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scatter plots: impact of uncertainties in neutrino data
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REN IS

simulation: eu final states
SUSY scenario SPS1a, /s = 500 GeV, unpolarized, 500 fbo~*

400
® e u E,
XX
SRS
300 - 3 | —h §
\ \
e 2 fb signal cross section
200 |- (N (flat lepton energy spectrum)
e SM+MSSM background
oo L e standard selection criteria
(50% efficiency)
e o(érpnr) = 1fb — 50 effect
% e improvements possible

(E. spectrum, polarization)
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correlation of high- and low-energy signals: eu-channel
SUSY scenarios C', , B’, SPS1, I', /s = 800 GeV
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SPSla: o(ep + 2)2(1)) =0.1fb= Br(u — ey) =4 x 1012
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REN IS

simulation: 74 final states
SUSY scenario SPS1a, /s = 500 GeV, unpolarized, 500 fbo~*

800
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Wrw-
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600 - Ty 2
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e 4 fb signal cross section

400 - N& 7 (flat lepton energy spectrum)
i | 1 e SM+MSSM background
(soft E/,, spectrum)

200 L e .
Sk e standard selection criteria
(7 identification via hadronic
0 . decays, 25% efficiency)
0 50 100 150 200 250

muon E, [GeV] o o(T2fir) = 2fb — 50 effect
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correlation of high- and low-energy signals: 7u-channel
SUSY scenarios C', B’, SPS1, G, I, y/s = 800 GeV
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e LFV in slepton-pair production (/s = 500 GeV, SPS1, Mz = 10 — 10 GeV)
olete™ — pute” +2x)) =~ 1072 — 1 b

olete” - 7rpu~ +2xY) ~ 1073 - 3 b

e correlation with searches for radiative decays (1/s = 800 GeV, SPS1)
Br(t — puy) =107 (LHC) — o(ete™ — 77u~ +2x}) ~ 1.5 — 3 fb
Br(p — ey) <1071 (PSI) — o(eTe™ — 77u~ +2xY) < 1072 fb

e strong dependence on SUSY and neutrino parameters
ep-channel strongly affected by uncertainties in neutrino data

e beam polarization important (background supression, probing individual
vertices)

F. Deppisch, H. Pas, A. Redelbach, R.R., Y. Shimizu
hep-ph/0206122 (Eur. Phys. J. C)

hep-ph/0310053 (Phys. Rev. D)

simulation by H.-U. Martyn
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correlation of signals in 7 and ep-channels
SUSY scenario SPS1, /s = 800 GeV
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Results (eTe—, 800 GeV)

R. Ruckl

fem - pten (v ) + 279)

SUSY scenario SPS1, /s = 800 GeV
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Results (e e, 800 GeV)

oleme” — pe (T p) +2%7)
SUSY scenario SPS1, /s = 800 GeV
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Results (e e, 800 GeV)
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Results (e e, 800 GeV)
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Radiative Decays and Non-degenerate Majorana Masses

ratios od branching ratios

T
Br (lz — ljfy) mi]_—‘z, ‘(YV lzl/v,/)z‘7
Br (lz’ — lj”Y) m5 Fz

Example:

e hierarchical light neutrinos, central best-fit values for neutrino parameters
e vanishing Dirac/Majorana phases, R =1
e SUSY scenario C

Majorana masses
Ratios M; = Mgrp | My :Ms:Ms=1:10:100
T — puy/p — ey 4 12
T — wy/T — ey 2500 160
p— ey/T — ey 640 13
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Sensitivity at Future ete~ Colliders to SLFV

mo = 100 GeV, my /2 = 200 GeV, e sneutrino mass difference
Ao = 0GeV, tan 3 = 3, sghu = +, Amaz = mp, — My,
Vs = 500 GeV e sneutrino mixing angle 63
Amas/GeV e 30 significance contours of
10 oo . :
:',II | ] — AleTe — ﬁzﬁgc(X;_)ZI) —
l ] + ot o —1
L 107 (B A [ C _ T p>x7 x; for 500 fb
e — B: as above for 1000 fb~*
1 10-%
] — C: separate v contribution for
i 500 fh~*
— dotted lines:
0.1 g Br(T — ,uf)/) — 10_7 ...107°

001 .................................................

Kalinowski et al.:
hep-ph/0103161, hep-ph/0207051
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Neutrino Oscillations

(H. Murayama, http://hitoshi.berkeley.edu/)
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global 3-neutrino analysis (3 o)
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3,56 Wiadng

o tan®fy3 = 1.081 %)
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unless atherwise nored

12 . | :
10 = 102 100 102 (M. Maltoni, T. Schwetz, M.A. Tortola, J.W.F.

tan*0 Valle, PRD68 (2003) 113010)
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