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LFV in SUSY
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KEKB/Belle
B-factory: E at CM = Υ(4S) 

e+(3.5 GeV) e-(8 GeV)

tt
s tt ,s

t

Belle completed data taking
on Jun.30,2010.
total:>1ab-1

U(4S):711fb-1

U(5S):121fb-1

U(3S):3.0fb-1

U(2S):24fb-1

U(1S):5.7fb-1

Off-resonance:

87fb-1

U(4S)

off-resonance
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mID eID

Efficiency ~85% ~90%

Fake rate ~3% ~0.1%
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Analysis method
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h(h’)

h(h’)

tgmh

t→ℓP0(=p0,h,h’)

•

h(h’) (r0) ppp0(pph).

commonly required Pℓ
CM<4.5GeV/cPm

CM/√ <0.38 for tgmh

not required for tgeh

0.15<Pm
CM/√ <0.38 for tgmp0

Pe
CM/√ <0.38 for tgep0

s

s
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ex.) previous new

B
•New search with 901fb-1 data sample 
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t→ℓP0(=p0,h,h’)



tg Eff. NBG
exp UL tg Eff. NBG

exp x10-8

mh(g) 8.2% 0.63±0.37 3.6 mh’(gpph) 8.1% 0.00+0.16-0.00 10.0

mh(gppp0) 6.9% 0.23±0.23 8.6 mh’ (gr0) 6.2% 0.59±0.41 6.6

mh(comb.) 2.3 mh’ (comb.) 3.8

eh(g) 7.0% 0.66±0.38 8.2 eh’ (gpph) 7.3% 0.63±0.45 9.4

eh(gppp0) 6.3% 0.69±0.40 8.1 eh’ (gr0) 7.5% 0.29±0.29 6.8

eh(comb.) 4.4 eh’ (comb.) 3.6

mp0(g) 4.2% 0.64±0.32 2.7 ep0(g) 4.7% 0.89±0.40 2.2

UL(x10-8) UL(x10-8)



•Detailed background study:
It turns out that not only 2photon process but
also ee+X process become large background
andτ-→p-p0n with  -conversion becomes e-K*0/K*0

backgrounds because e/h(=p,K) separation is worse
in low momentum region.

q
q

Search for ℓV0(=r0,K*0,K*0,w,f)

• ℓ ℓ
p

p

B

•New search with 854fb-1 data sample 

main BG
ee+r(?)γ*

γ

e+

e-

r

clear r peak

Mpp

data

signal
MC (er0)

tt and qq MC

for t-
gm-r0

τ-

n p-

p0
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Fake K*0

e+  due to

miss KID
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Result for ℓV0(=r0,K*0,K*0,w,f)

t-
g Eff. NBG

exp t-
g Eff. NBG

exp

e-r0 7.6% 0.29±0.15 1.8 e-K*0 4.4% 0.39±0.14 3.2

m-r0 7.1% 1.48±0.35 1.2 m-K*0 3.4% 0.53±0.20 7.2

e-f 4.2% 0.47±0.19 3.1 e-K*0 4.4% 0.08±0.08 3.4

m-f 3.2% 0.06±0.06 8.4 m-K*0 3.6% 0.45±0.17 7.0

e-w 2.9% 0.30±0.14 4.8 m-w 2.4% 0.72±0.18 4.7

9UL for tgmr0 is the most stringent among all the t-LFV decays

UL(x10-8) UL(x10-8)



before
summer

Upper Limits on LFV t Decay

Before this summer,…
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New Upper Limits on LFV t Decay

100x more
sensitive
than CLEO’s
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CPV in tgpKsn
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CP in the lepton sector should be conserved in SM

CPV in the tau decay is a signature for NP.
Here, CPV by Higgs-exchange in NP is studied.

•Hadronic current into K0p
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vector form

factor (K*)

scalar form 

factor (K0)

•Higgs-exchange is considered.
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Differential decay width

S-V interference

this include CPV term.

+-
-  coscoscoscosCPA

Experimentally, we evaluate
complex  coupling 

Im(hS)~size of CPV
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Event selection and MKp dist.
• data:700fb-1

(previous analysis is performed by CLEO with 13fb-1 data sample)

• p(from primary vtx) and Ks0(from sec. vtx) are selected. 

• missing is required. 

• tag side decay should be one prong decay.

3x105events obtained (BG:23%)
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M(Kp) distribution



Result for tau CPV measurement
• ACP distribution
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•Limits for multi Higgs doublet 

model

X,Z: complex coupling for Higgs

MH:lightest charged Higgs mass

DISCRETE2010

•0 consistent result

•-Z interference

and detector effects

are corrected using

tgpppn sample.

90%CL upper limit:

Im(hS)<(0.012—0.026)
(depending on the model for form factors of S,V)

ACP~O(10-3)

MKp



Summary

•



t ℓ p0 h h’ r w f

•UL for tgmr0 is the most stringent among all the t-LFV decays

tgKspn

90%CL upper limits for CP parameter

|Im(hS)|<(0.016—0.026) @90%CL
(improvement of one order is achieved from CLEO)

Belle preliminary
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700fb-1 data sample (CLEO:13fb-1)

MKp
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