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Lepton-number-violation (LNV)

In SM, neutrinos are Zi)ira,c particles
-> LNV decays are forbidden

Majorana-type neutrino (See-Saw Model)

e Particle and anti-particle is same
-> particle - particle annihilation = LNV

Wesearch BT —=D I' 1"
for the first time.
(11 = ee, eu or uy)




LNV B decays

e CLEO : gl il whéré'h' = KK* porm (2002, 9.2 fb'1 ) [1]
- 90% C.L upper limits of order 10°

e Why we search psis=BoNuM
e CKM matrix elements could enhance BR
e ForexampleB"—=ml']l" &B*"—=D 1"I"
¢ Veo/ Vup~ 10

[1] K. W. Edward et al. (CLEO Collavoration), Phys. Rev. D. 65, 111102 (2002)
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Theoretical ExXpectations

e Recently two theoretical paper appeared

e Branching ratio expectations
related to the mass range of light Majorana neutrino

e 108-107 :J. M. Zhang and G.L.Wang, arXiv:1003.5570 [hep-ph]
e 10'1%: G. Cvetic, C. Dib, S.K. Kang, C.S.Kim, arXiv:1005.4282 [hep-ph]

Data sample

e This analysis use 7.72 x10° BBbar pairs

e Accumulated at Belle detector
with KEKDB accelerator




Analysis - Background discrimination

e The key point of this analysis :
background suppression

e Two background sources
e Misreconstructed b — ¢ decays
e Continuum e*e — qq decays (q=u, d, sand c)

e To separate signal and background :
use the variables that describe event features

e Make likelihood using variables

e Impose likelihood requirement
which maximize Nge/\/ Npke
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Data side band
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You can see the result of this study at the poster







Theoretical EXpectaion
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Belle detector

TOF: Time Of Flight Counters ACC:
Aerogel Cherenkov
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Event Selection

e ¢1d>0.9 & pid>0.9

¢ Rx>0.6 (<0.4) for K ()
¢ |Mgm-1.869|<0.04 GeV/c?
 Mie = /By~ OB T
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Signal/Background separation

e Variables

1) Fisher discriminant of modified Fox- -
Wolfram moments
&) an angle between B candidate and 4 2 0 2 4 6 8 10 12 14 16

ksfw[imm=1] type=ksfw0

axis in the CM frame
3) missing energy of the event

4) displacement of two leptons in z-
direction
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Likelihood & FOM
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Systematics

Source Dee Deuy Dup
Unit %

MC signal efficiency 1.1 1.1 0.9
Tracking Efficiency 5.2 5.2 5.2
K*r* ID 1.3 14 14
Lepton ID 3.0 3.4 3.9

My and AFE shape 1 5 1
D™ mass shape 0.2 0.2
N(BB) 1.4 1.4 1.4
B(DY - K ntnxt) 27 27 27
LR cut 5) 5 5)

Sum
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