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2, Probe models beyond MSSM by tau lepton-flavor violation
SUSY seesaw model
SUSY GUTs

3, Summary of my talk



|, Introduction
Lepton-flavor conservation is not exact in nature.

LFV In neutrino sector: Global fit to three neutrinos
« Am;, = 2,4(1'55)x107°eV?, sin’6 = 0.44(1"5,
* Am? = 7.92(1+0.09)x10°eV?, sin’6 ,,=0.314(L'3%

*sin’fH _,=0.977 x107° (Fogli et al)
LFV in charged-lepton sector is not yet observed.
2000PDG current(Belle/Babar) future

T —ule)y <1.1(2.7)x10° <05/0.7(1.2/1.1)x107" ~10"®?
T—u(e)n <9.6(8.2)x10° <1.5/1.3(2.3/1.9)x10" 107

t — |l <~107° <~107' <~10"¢-10
u— ey <1.2x107™ ~10-3-14)
u—3e <1.0x107* ~1074 (?)
u-e:Ti <4.3x107" ~1078 (?)

MEG (mu->e gamma) will start this year.



o Supersymmetric standard model (MSSM) and extensions
* Bulk fermions in flat or warped extra-dimensions

e Multi-Higgs models

« Seesaw models at weak scale

o Left-right symmetric model, etc, etc, ....




Slepton and squark masses are independent of the flavors at
a high energy (messenger) scale (m;; «<lat A>>m,.,) .

LFV slepton masses might be radiatively generated by the LFV
Interaction. (Ex, SUSY seesaw, SUSY GUTS).

(> second part in my talk)

g/l
,s"< « tan B

g/l

Br(;- — u(e) +ue+e‘)1z 107 x Br(zr — u(e) +v),

Br(t = u(e)+u"u)=2.2x10"°xBr(tr — u(e)+y),

Br(z — u(e) + p) = 2.5x10° x Br(t — u(e) + y)(Brignole and Rossi)
Strong correlation in the processes.
Competitor to them is mu->e gamma.

C.f. PRISM sensitivity is comparable to Br(u — ey) ~10"">1%
R(u—e;Ti)=5x10"°xBr(u — ey)



Tau LFV, T — u/e+y, is a window to probe flavor structure.
Br(z = u(e)y) ~10° (m i /1ooeev)‘2 tan2 f

Anomalous LFV Higgs coupling

Y
Q

TSy

e
o

& N

-
a

appears (Babu&Kolda)
’ch‘ u’c‘ u Tt\’c,.}’l o

—
o
=)

..............................

Br(t — uX)/(A%*7107%)? (1gp/50)°

. M o S “h
( 1 : s B
Y

.........................

150 200 250 300 350 400 450 500

Change subject. (Paradisi)



Lepton-flavor symmetry is not exact in nature, and LFV
Interaction is present beyond the MSSM. The radiative
correction generates slepton mixing even in universal scalar
mass scenario. (Hall, Kostelecky & Raby)

Motivated from neutrino mass, SO(10) GUTs, and leptogenesis
v Yukawa induces left-handed slepton mixing (Borzumati&éMasiero)

Colored Higgs is SU(5) partner of doublet Higgs in MSSM.
CKM mixing induces right-handed slepton mixing. (garbierigHall)
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Br(r — uy) comes from H,,, and Br(tr —ey) fromH,,.
Question: How large they can be?

u — ey is generated if H;,and/or H ;H,, = 0.
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Working hypothe3|s (f ) o«m,. I\/IU (U : MNS matrix)
A(m ) u3 U m, M, (T%M’)
A(m? )., ue3u "M M, +ULUSm M, (u—ey)
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Right-handed slepton mixings are induced by CKM mixing in
the minimal model (without right-handed neutrinos), however,

the bran

Br(tau->mu gamma)
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Minimal SUSY SU(5) GUT
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V modes are smaller.

tan beta=3,10, 30
bino mass = 100GeV 1

-

Minimal SUSY SU(5) GUT |

200 300 400 500 600
Right-handed selectron mass (GeV)

It is not end of the story since we have to care some illnesses
(3-2 Higgs splitting, proton decay, fermion mass relation).

EX, orbifold SU(5) GUT in 5 dim. space.
Br(u —ey)=3x10™" xtan’ 8

Br(zr — uy) =5x107° x tan®

(mg,sy ~100GeV) (Hall&Nomura)

(Universality of slepton mass is hardly broken.)



Leptonic and hadonic flavor violations are correlated to each other

iIn SUSY GUTSs.
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b-s quark transition
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- Lepton-flavor conservation is not exact in nature, and then,
charged lepton-flavor violation is a good window to probe models
beyond SM. In this talk, | reviewed tau lepton flavor violation in
the SUSY models. Studies of LFV may give a clue for SUSY
breaking mechanism and models beyond the MSSM.

 In conventional cases, tau->mu(e) gamma is the most sensitive
to the SUSY models. However, other processes are also
Important in the cases of a decoupling scenario and R parity
breaking.

e Current experimental bounds on LFV tau decay modes exclude
a part of the SUSY seesaw models. Search for them gives
iInformation for the model, which is independent of mu->e gamma
and neutrino oscillation.



e From model-building points of view, in SUSY seesaw model
Br(t — u y) <~10%*? xBr(u—ey). In this case, MEG might be
an important test for tau LFV searches.

« SUSY SU(5) GUT also provides other LFV interaction.
Minimal model predicts a small branching ratio of LFV tau
decay, Br(r — u y)<10™. But, non-minimal models may
predict larger branching ratio.

* In SUSY GUTSs, correlation between hadronic and leptonic
flavor violation is a good test. If one of tau->mu gamma and b-
s quark transition is observed, the other is promising in the
model.



