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SUSY seesaw

Neutrinos

Superpotential: W o —%u,gwug +og’ YL -H,

— Effective mass matrix: m, =mM'm, =Y MY <H2 >2
for MO m,

— Masses and mixings: U"m U = diag(m,,m,,m.)

Problem: Reconstruction of superpotential by
observables not possible

Independent parameters: 9(U,m,) vs. 18(Y,, M,)
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SUSY seesaw

The R matrix

Parametrization of ¥ (Casas, Ibarra 2001):

Y =diag(M,)- R -diag(m,)-UT, R"TR=1

(GG —GSy =556, 55 -GS¢
R=165; GG =555 —56—GS,S,
5> 56 G6 )

0, =x, +/'yj, Jj=12,3
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SUSY seesaw

Sleptons
Radiative slepton mass corrections:
1 T MGUT
(omF), = - (3 + ) (1Y), L,J.:.,{ o J%‘

— LFV decays and collider processes:

3 2 m5
Br(/ _)/j}/)za ‘;g\ pgm;

et(p2)
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Leptogenesis

Observed baryon asymmetry: 7, = (6.3+0.3)-10™ (WMAP)

CP asymmetry in decays of the lightest r.-h. neutrino:

v 3 12| M
7T 8 (y, yj)11 ;Im[(yy )U}/MJ

for M, ] M, , M,

— Fleng Ml:
0\° ~ .=
321 CHEACN
9 ety Y miIm[ R ]
lower bound: M, >5-10°GeV

M, =

- 2
my = ijj ‘@J‘
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Setup

Seesaw < neutrino masses and mixing
+ SUSY < LFV processes

+ Thermal Leptogenesis < baryon asymmetry

+ mSUGRA (SPSla) < gravitino bound

* Hierarchical light and heavy neutrinos:
m m,0 my, MUOMDO M,

* Future neutrino oscillation uncertainties
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Perturbativity
Consistency o
Requirement:

Y[ /(47)<0.3

log,q|Y3]

=y, <0(1)

log,o(3i)

,
11 12 13 14 15
log,((M3/GeV)

16

M, =10°GeV, M, = 10"GeV

x, =0, y, =y, best fit v,
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Constraining x, and X

Overabundance of 2 | I;,..-="3'¢ :
gravitinos for &
T, >10°GeV (m,,, ~1TeV)

= M, <107,
<10"GeV

32

X3
N

= X,, ~0,7,27
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. » e
. .ﬂi
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Contours: y; = 0.1, best fit v,
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Lepton flavor violation

Br(/, — /ﬂ/) 107 | ;
T ' E
o),
4 10710 ¢ .
o« M; |cos(x, +iv,)| |5
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x; €[0,27], y; €[107,10° |
M, (135), My €[10,10° | M,, M, €[ M,,0.1M, ]
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Constraining X,

Strong variation : .
Br(u— ey) 102 | o .
of i "\ .
Br(r — uy) = ! AN FYRNE |
. = . /:." Ze¥, ‘ ..,;;’ i
with X]. 1 [ N e B FHET N A
= 100 i . ..::.:4.. -...::-- R o - A ‘1-3‘:.‘_,.. o ) -I’::;;.:.., . _
S L AN U PR s U b T T
: [ o 3 oo, . Y-8 fs.-'"-‘ L ".',:. L = o >~
LHC: = L AE oo, & o AL e ' '....i"k.i
T $ BN '_-.:“;. SN
~ -8 3 £ 'h‘. : --':. 3 . N\
Br(r —» uy) =10 = 02 L A\ :

U 74

Sensitivity:

B/"(/,l —> 27/) < 0(10—3) 1 2
Br(t - uy)

X1
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LFV at a e*e” collider

Strong correlation , E—
10° 3
between rare decays ; 2
. an) | =
and slepton pair = | S
c + -1 | \2)
production. o Ir: ..
+ a
U 3 | Vs
1 | o g
v 1077 i 3 |
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