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Lepton Flavor Violation (LFYV) inT-decays

for each generation
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* But neutrino oscillation implies:

V. => Lepton Flavor is violated
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« The LFV in neutral sector induces LFV in charged lepton sector
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- New physics phenomena in T-decays -
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Two asymmetric energy B-factories
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_ Integrated Luminosity
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T-decay topology

 Two hemispheres 1 thrust (separated in space) electron/muon
Y

 Signal side: neutrino-less 1-prong decay Signal side

—> electron / muon B
(all the particles are fully reconstructed) t .
e e

» Tag side: 1-prong or 3-prong :
N
_evv, v, v, p1 '/ Tag side
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Sometimes, variables used are AE and
AM=M__—-M
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- +30 blinded region

+20 signal region

We look for the
expected and
observed background
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GSB: AE[-lO, 05] and MEC[15’20] in the neighboring
™ regions to validate
For =—>IP%: -0.8 the fit
1.5
-1.0 AE (Gev) 0.0 0.5

For 1—>ly, the expected background in the signal box is obtained by

fitting the sidebands of M distribution from the +2¢ band in AE
where as

for =—>IP9, the background is obtained by 2D un-binned maximum likelihood
fit to un-blinded region in Mg and AE.
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. Results from T—y and impact on new physics -
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IBELLE used 281 fb-ldata @Z:

GELLE

B(tT- > WU Ky) < 49x108
B(t-—>e K,) <56x108

@90% CL

1. In R-parity violating SUSY scenaria-> A, A’, A (with 45 couplings)

— t decays IK, via tree level scalar neutrino exchange by AL’ coupling
scalar neutrino mass |

Mo ol = 1020, [ A Mo [ = 2.8 < 4.5 = 107 %A/ 100CeV /e for 77 — e  KS
td g A 350y [l gag | LRl | E L e 5

| Miaad o1 = 1,2), [ Xas Moy (i = 1,3), < 4.1 = 1073 M/ 100GV ) for T — H_':j

2. This result can be used to constrain new physics scale in dimension-six
fermionic effective operator involving t—u flavor violation motivated by

neutrino oscillations

—lower bounds on axial-vector and pseudo-scalar operators:
36.2TeV and 37.2 TeV
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Using 339 fb-! data, the upper limitis (1-6)x 107 Signal box

Total expected events = 3.1 (20 in AE and M)

Total observed events =2 Shaded region
covers 68% of

signal MC
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These improved upper limit can be used to constrain the parameters
of Heavy Dirac neutrino model.

Branching fractions of different modes are evaluated in terms
of Model Parameters:
Yee @nd y,, —[0,1]

Using t—>In%,y,<0.17and y,, < 047 @ 90% C.L



- Constraining new physics using T—UY| result -
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T — Chh’ and T — (1P

h(h) -—>Korm V°—>K*892),p% ¢ Belle used 158 fb-1data

Vector
Decay modes used:

[e, 1]
X

[, nr, oK K Kt K-K*, KK,

p?, k*0, K0, ®] —22decay modes

(including modes violating total
lepton number)

The upper limit varies (1.6 - 8.0) X 10/

1. These improved upper limit can be used to
constrain the parameters of Heavy Dirac
neutrino model.

Using T—>1p°, y,2<0.24 and y, 2 <0.38 @ 90% C.L
2 Constraint the energy scale of dimension-six fermionic effective operator

Ayuga > 29.4TeV, A >24.8TeV and Ay >26.8 TeV




- Lepton and baryon number violating T-decay -

 The baryon asymmetry of the universe —> Baryon number violation
(Sakharov condition)

* For lepton -> baryon + meson decays, the angular momentum conservation
requires, A(B-L) =0 or 2
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* None of the lepton flavor violating processes has been observed yet.

* For T —¢y, the best upper limitis ~4.5 X 108
e For T —€PO0, the best upper limits are ~ (1-9) X 108
* For 1 »>lKg, the upper limits are ~ 5 X 108

e For 1 =t (hh'), the upper limits are ~ (1 - 8) X 108

* Further probe into the LFV using more data can put constraint
on different theoretical models.

« If LFV is discovered in near future, it is possible that LFV-inducing
particles will be produced directly at high energy. The LFV effects from
real particles production may then also be seen at colliders

ST TOMED |




