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Motivation for T physics

» Precise measurement hadronic t decay

"~ - 1is an unique lepton that can decay into hadrons.

T decay provides a good test for low energy QCD.
Chiral theory with vector meson dominance

CVC

LFV search on t decay
Observation of LFV is a clear signature of New Physics!

It is expected that t is most strongly connected to NP
because t has the heaviest mass among leptons.
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7 KEKB accelerator

- ete-—>Y(4s) — BB

KEKB
7 uest for CPV
= kekb.jp 2

Superconducting
cavities (HER

ARES copper
cavities (HER]

hll™ TRISTAN
tunnel

a}f/mmtric collider/entire Iength 3km e cov o
(electron:8GeV,positron:3.5GeV, s?=10.6GeV) &'
one million BB pairs are produced per one day.

world’s highest performance!

Peak luminosity~1.7x1034/cm?/s
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Integrated Luminosity of KEKB

Recently,
KEKB delivered
more than 720fb!

(world record!)
while PEP-Il reached
around 500fb-1

1fb-1 corresponds

] to 1.1million bb pairs.



Events produced at KEKB

lepton pair quark pair

e,U,T

\/@,Qb -

e+ F = / e
2Ry

o(up)~1.0nb c(gqq)~1.9nb
o(tt)~0.9nb q=u, d,s
s(bhabha)~124nb  ©(CC)~1.2nb

c(bb)~1.1nb
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2photon process

c(eedd)~0.8nb \ o
c(eess)~0.2nb

oc(eecc)~0.03nb
c(eeee)~41nb

c(eeuu)~19nb
c(eeuu)~12nb
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B-factory and t physics

A B-factory is also a t-factory!
o(t1)~0.9nb/c(bb)~1.1nb at 10.6GeV

Almost same number of t*t-pairs is
produced as that of bb-pairs!

Almost all of the recent results related
to 1 decay are reported from B-factories!

PDG2006

Test of lepton family number conservation.
VALUE CL% DOCUMENT 1D TECN  COMMENT
<11x10~7 20 AUBERT 06C BABR 232 fb— 1, E€€ = 10.6 GeV |

e o » We do not use the following data for averages, fits, limits, etc. » o »

<3.9x 107 90 HAYASAKA 05 BELL 86.7 fb~1, ES5,=10.6 GeV |
<2.7 x 10~6 90 EDWARDS 97 CLEO

<1.1x 1074 90 ABREU 950 DLPH 1990-1993 LEP runs

<1.2x 1074 90 ALBRECHT 92k ARG EE€,= 10 GeV

<2.0x 104 90 KEH 88 CBAL EE = 10 GeV

<6.4 x 1074 90 HAYES 82 MRK2 ESS,= 3.8-6.8 GeV
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Number of T pairs

Numbers of t pairs used for recent analysis

CLEO BaBar Belle

108 data sample makes us to analyze Br~10-° precisely and
search the new physics up to Br~10-8

Belle has the largest t pair sample in the world!

m==) Belle is a good place to study t physics.

2007/10/22 Towards the Precise Prediction of CP violation 8




Si vtx. det. u /'K detection
3/4 lyr, DSSD 5
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hadronic t decays

2007/10/22 Towards the Precise Prediction of CP violation

10



T —=>¢0K V. study
| This mode has not been observed before our analysis.
This analysis is performed with 401fb-' data sample.

B-factory makes us to measure this mode!
. Events selections

= — ¢ K/n) v (p-KK) & 1 > [Fvy

1-3 topology (KK(K/r)+/)
Ny=0 esignal side

Ny<2 etag side

lepton etag
K-ID : o—K*K-

Extract signal yield
from KK—¢ mass distribution

Signal vield is evaluated by counting the # of
phi-mesons in KK mass distribution,




Signal extraction

§80;: dKv

Fitting with BW x Gauss + BG =7E

. (Fy=4.26+0.05MeV) S 60F

' M = 1.019 GeV/c? g F

| o=1.1MeV/c? £40F

> agree withMC S | +
205— +
BG: linear function for ¢Kv PE SR
(polynomial function for ¢rv) ® b e A K it

Efficiency: 1.82+0.03 % for ¢Kv

Signal vyield
Noxkv=573+ 32 :
Nov=753+84 Po6 "1 101 102 103 104 105

cross-feed M(K,K) GeVic?
through wrong pid

Combinations / MeV/c?
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[valuation nt Br. Solved the equations to obtain Br’s,

SV B

N, B

a
-

Nom

Br(:->¢Kv) = (4.05+0.25)x10-3
Br(->¢nv) = (6.05 = 0.71)x10-3

Other contributions not considered yet.
It is rather a maximum value of Br,
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Systematic uncertainties

Luminosity 1.4%
T-pair cross-section 1.3%
Trigger efficiency 1.1%
Track finding efficiency  4.0%
Lepton-1D 3.2%
Kaon-1D/fake 3.1%
Fitting parameter (I')  0.2%
MC statistics 0.5%
B(é — K~ K1) 1.2%
Total 6.5%
E=) Branching fraction

Br(t>¢Kv) = (405 + 0.25 + 0.26)x10°>
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T =>KsTU V, study

Largest Br among decays with 1 K, so it makes dominant contribution to Hode Contents, %
the s-quark mass sensitive total strange hadronic spectrum function. — ;‘“ ; :9
T — Sfﬁ XLL«’ =
T — KS:'T?TOI/ 4
, _ T — KgKv 2
o + T
. TC T — 37TV 5
Events selections o |
For the K g candidate: Ty -
e AZy 2 < 15cm \+KSV
° COS(IBJ_;FL) > 0.95
° LKS>20m e }__“E_
o 485 < Mar(Kg) < 512 MeV /c2 /r e+ 351fb~1, 310 M tt—pairs
Mass vs Flight-length -~ t
30 e,/“'+ ;_,:;
S o . r
v’ 53110 signal events (¢get ~ 07y
LAY
(7 Kor™)|(e™, Kon)|(uT Kgn ™) in™ KorT)
Nexp 13336 £ 137 | 13308 £ 137 | 13230 = 134 | 13236 £ 134
el Kgm), %[ 5.70 £ 0,02 5.58 £0.02 | 5.95£0.02 | 5.80 2 0.02
8‘46 0.47 048 0.49 0.5 0.51 052 0.53
Mpr(K,) GeV/c ?
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Branching fraction B(t—> KTV, )

Two lepton (e,u) events are used for normalization.

N(tf}{sﬁ)

+
(17 ,13)

B(KgmTv,) =

N(E i)

(I Kgn¥)

B(l3 ;)

To cancel systematic errors relating evaluations of
luminosity and o(tt), and track reconstraction eff.

l1o=¢p

—  Uncertainty of 3.4% is reduced.

Source of the syst. error

Contribution,%

Bt~ = Kgm v;) = (0.404 £ 0.002t4: T l}.[llfﬂs},st)%

B(t - K%t v) = 2.0xB(t - Ks’nv)

= 0.808 £ 0.004(stat.) =0.026(syst.) %

2007/10/22

K g detection efficiency 2.5
rtr- background subtraction 1.6
Y ERAB 1.0
Lepton identification efficiency 0.8
Pion momentum 0.5
Non-rT7~ background subtraction 0.3
B(lvjvr) 0.3
% 0.2
K5 momentum 0.2
Pion identification efficiency 0.1
Total 3.3
16
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Kst™ mass spectrum

| ar 1 s\ 2 s 5 3(Mix — M2)2
P ~=(1-— ) (14+2— )PL{P?Fy|? K= "/ |pgl?
dys s M2 + M2 Fv[™ + 50122 |Fs]|

"\\\ il B\VK*(SQQ) + a(K*(1410)) . BVVKx(1410) —|— a(K"(lGSO)) . BVVKR(:IGSO)
1 4+ a(K*(1410)) 4+ a(K* (1680))
Fg = a(K( (800)) - BW’KO*(SOO) + a(K()(1430)) BW’KS(1430) + a(LASS) - ApasS

T

10* Signal * * *
KK, K;(800) + K*(892) + K*(1410) model
M Kr ‘
G 10° m Mg+ (s09) = 895.47 £ 0.20 MeV /c?
E B non-tt FK*(SQQ) =46.19 + 0.57 MeV
n 10° la(K* (1410))] = (754 6) x 107
= arg(a(K*(1410))) =1.44+£0.15
v 10
g (K} (800)), =1.5740.23
=z | XA /ndf. =90.2/84, P(x*) = 30%
-1
10

1.2 1.4 1.6

1
Vs (GeV/)
Best fit is achieved in K*,(800)+K*(892)+K*(1410)/ K*, (1430) but not K*(892) alone.

2007/10/22 Towards the Precise Prediction of CP violation
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K*¥(892) mass & width

- <

M(K*(892)7) = 895.47 £0.20(stat.) ==0.44(syst.) =0.59(mod.) MeV/c?
['(K*(892)") = 42.2£0.6(stat.) ==1.0(syst.) =0.7(mod.) MeV

M(K*(892) "), MeV /c? C(K*(892)7), MeV Comments
ALEPH 895 £+ 2 55 + 8 K~ 770, syst. errors not est.
CLEO 896.4 4+ 0.9 Kgm, syst. errors not est.

PDG Kk* (Kx0) 891.66=0.26 (896.00+0.25) 50.8=40.9 (50.3+0.6)

2007/10/22 Towards the Precise Prediction of CP violation 1 8



t=>Knv, Kt'nv (K*nv), and Tnnv study

Analyze t-decay modes, involving an 1,
Because of poor statistics, previous measurements have large uncertainty.

Data used are 485/fb (433M t pairs ), x ~100 larger than previously.
Physics motivations

- CVC hypothesis,

- chiral Lagrangian approach with WZW anomaly,

- High mass resonance.

Event selection with n—>yy

sig-side

Knv | Knnv \ nnnv
®1-trk K | T
oN, 2 4
OZyI n n & n°

tag-side

® |Vthrust|>0'8;
Mp5 MM,

oM

®1-trk, N. <2,
" Ty

® trk = /e

19



N—>yy yield measurement

Ct data with (signal=Crystal Ball function + BG=second-order polynomial function)
] 1—Knv 1—Knnv - TNV

- 60
200 | B
- 800 -
40

F ||].I_I_L6.I_I_LII|IIII

100
400 |

20 F
ooE
v?/n.df=0.824 C v2/n.d£=0.988 : v2/n.d.£.=0.936
07III\|IIII|I\\IO||||||||||||||+O||||||||||||||
0.4 0.5 0.6 0. 04 0.5 0.6 07 04 05 0.6 0.7
My (GeV/c?) M yy (Gev/c?) M yy (Gev/ )
I R R
yields 1387 % 44 270 £ 33 5959 =+ 105
mass (MeV/c?) 5449 £+ 0.6 544.4 + 1.0 5443 £ 04
resolution (MeV/c?) 11.0 £ 0.6 10.7 £ 1.5 11.6 £ 0.3

2007/10/22 Towards the Precise Prediction of CP violation 20



Extract Branching fractions

Consider cross-feed among the decays,

v - Ky

NKT]V — ZNTT (B,I(h\; SKT]V o BKTEOT]V EK an 7 B mon\; 'gm%rlv )
Knonv Knonv Kmmv

b NKII QIT‘U — 2'NTT (BKH\; SKT’]V —+ BK}[OT‘]\; .8KTEOI'|V + Bm‘[ nv ° S‘J’U'LDT[V)
— TUTQHV ! Tﬂ'conv Tmonv

N v = 2Nzt (Bgw ‘€ Ry oF BraOnv (€ gons + Brny £on)

(n-yield)-(qg*others) Cross-feed rates Detection efficiencies

Efficiencies (g's) include B(n —yy).

Selection Knv KrOnv nn'nv
Knv 9.41x10°? 3.71x 104 1.50 X 10~
Kn'nv 1.14 x 10 3.46 x 103 7.09 X 10
nrninv 1.74 x 10 2.32 x 10" 4,71 %103
n-yield qq others Knv Knonv n'nv
Knv 1387+43 (ev) | 30.6*=15.6 1.1%0.2 15.1x=3.8 | 18.0%x1.0
Kn'nv 27033 27.0x£8.5 1204 | 16.0%x09 85.3+4.6
nn'nv 5959+105 212+29 71 6+20 24+0.1 94+24
00 +
2007/10/22 Toaal?gs 7‘;che‘r’:%ecnsq‘(ca Fz.t[’:e;]cchonvof CP violation 21




B(t=>Knv)withn2>7+n

® 3-trk & Ny=2 sig-side 80
® 1-trk=K
® 2y forms n°

40
+ T
e 7
+ e 0
A 0.5 0.6
L’ | resultoffitting
(we)" yield 241 £21
mass (MeV/c?) 547.4+0.7
Efficiencies (¢’s) include B(n —=nnn). resolution(MeV/c?) 7504
n-yield W[s] others Knv Kn'nv nn'nv
&'s 1.56 X 10° | 8 18 x 105 | 4.82 x 10
Knv 241121 (ev) 9.1+22 <1.18 3.3+0.8 58+13 |
2007//10/22 Towards the Precise Prediction ot CP violation L



./ Systematic uncertainties

Kn'nv nn'nv
‘ Mm—yy)  (n—nnm)
contaminations of Knv — — 0.6 0.0018
contaminations of Knnv 0.3 04 - 0.042
contaminations of trnv 0.075 0.1 3.3 -
contaminations of n’nnv — — — 04
contaminations of qq 1.5 1.5 6.0 0.5
Kip ID 3.3 2.8 2.2 1.0
lepton ID 2.3 2.6 2.8 2.6
tracking 1.3 3.3 1.3 1.3
luminosity 1.6 1.6 1.6 1.6
7 detection — 2.0 2.0 2.0
70 veto 2.8 - 2.8 2.8
signal MC 0.5 1.3 1.7 0.7
| B(n—nn*no) — 1.8 - -
Total 0.0 6.1 6.9 2.0
I:> Bl‘anChlng fraCtlonS ire”minarii
Knv m—7y) (1.61£0.05%0.09) x 10
(=) (1.65=0.16£0.10) x 10
Knv combined (1.62 &= 0.10) x 10+
Kn'nv (4.7 £1.1 £0.4)x10°

nn’nv (1.39%0.03%+0.07) x 103 23



Various mass distributions for t=>nn'nv

T Mass /da'gg N 7N mass

800
700 on -7 0 1
o + oy MC 2> n'nv MC is
a b generated based on
“ | T MC measured c(e*e =ntn )
oE w0 | and CVC theory.
wf w o Good agreements are

S (S . . . .
O e e e YRR found in each distribution.

M, (GeVic’) M, (GeVic’)
7’ mass nn’n mass

800 x 700 F
700 _ h 600 ‘
800 500 L
500 F

F 40 £
00 E

- 300
0 F 20 £ h
100 100 o

# L %‘..u

0 . 0 L et LA ARG

02 04 06 0.8 1 12 0.8 1 12 14 1.6 1.8
M,_, (GeV/c) M eor (GEV/C?)
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1=K (892) nv analysis

With use of tT—Kn’nv samples,

- Signal-band:0.50 < Myy < 0.58 (GeVi/c?)

- Side-bands: 0.43<Myy<0.48, 0.60<Myy< 0.65
(lower and higher sides show a same M0 dist. )

e Continuum BG estimated from side-bands.
e K(892)" peaking BG estimated by MC:
t—=nnnv, t—K(892)v and qq

K*-(892) yields

e Fit data with
(a) K™ resonance (BW) + BG
(b) V-A phase-space dist. + BG,
e Continuum (dashed curve):
v?In.df=1.061, Ng5=427=+21 events
e No significant contribution from non-resonant comp.
Therefore, we take (a).

(a) 119+19 — 1.154 0.265
(b) — 10221 2.088 0.0008

160
140
1
1

o5 888838

] 1—(Kn%nv

f— 2297 (data)

:_ 1255955 nal )

E_ 25B7.63(aw)+322.91 (9%

E +0[ F17 ] +00 2photon’)

= N

= Al

0 +++J[ i i +'+++§ L

g ot -

:_ ++-|_+ +_|"F+"l:'|‘i-+

[y el ettt e T Ll B
0.4 a5

0.6 0.7
M. (GeV/ic®)

K no (GeV/ c?)

i

0.6

m+“

L L |
o.8

M, o (Gevs c”) 25



Systematic uncertainties

error (%)
peaking BG () | 0.94
peaking BG (qq) 2.4
Kim ID 2.2
lepton ID 2.5
tracking 1.3
luminosity 1.6
n° detection 2.0
n° veto 2.8
Signal MC 1.7
Total 6.1
| I:> Branching fractions

B(K'™MV)=(1.10%£0.19%0.07) X 10 preliminary

Efficiency (g) include B(K**—K™19)=0.333, B(n—7y)=0.394, and B(t—1vv)=0.352.

Efficiency (%) K™ yields qq BG

0.115 119£19 2.3%0.9 6.5+2.3
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summary for t 2> ¢K v,

® CLEO has reported that the upper limit on Br is (5.4-6.7)x10°
at 90% C.L. with 3.1fb-" data sample at PRD55,R1119.
®First measurement is achieved owing to a high statistical
401fb-! data sample. KEKB factory makes us to have a huge

data sample.
®Branching fraction is (4.05 = 0.25 + 0.26)x10~

PLB 643, 5(2006)
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summary for t >Ksnv,

®Ksnt® mass spectrum is very well represented, including K,*(800)” and K*(1410)" resonances along
K*(892) .

®Highly precise B(t — Kozt v) measurement is performed.

®High statistical measurement results in different values on Br, M and I", compared to PDG07. Need more study.

1 | Ourresuts PDG-2007

B(t —KOox v) (0.808+0.004+0.026) % (0.90%0.04) %
M(K*(892)") (895.47+0.20+0.44+0.59) MeV (891.66+0.26) MeV
I'(K*(892)") (46.2+0.6+1.020.7) MeV (50.8+0.9) MeV
M(K*(892)7), MeV/c2  T(K*(892)7), MeV Comments
ALEPH 895 + 2 55 + 8 .K_TTO, syst. errors not est.
CLEO 896.4 £ 0.9 Kgm ™, syst. errors not est.
PDG K~ (K*0) 891.66+0.26 (896.00%+0.25) 50.8%+0.9 (50.3=%0.6)
PLB654,65(2007)
PDGO7 FIT ) FDGO7 PDGO7Y average
Bells, & e Belle reu

OPAL-00 o

ALEPH-99 , | o |
ALEPH-98

CLEO-96
—e——

L3-95
F ®

[ 1 1
0.6 0.7 0.8 0.9 1 1.1 885 887.5 890 892.5 895 897.5 40 50 a0

Br(KOch) (% ards t My*—(892) (MeV/c) L " (gogy (MeV)



summary for t=>Knv, Kn'nv and nnnv

®Precise B(t —K nv; K 70nv; K¥ nv; © ©onv) measurements largely improve PDG07 data.
®B(t —r nnv) agrees with a CVC calculation, 1.5x10-3 by Gilman. Also, mass distributions.

preliminary
T Ourresults___|PDG2007
B(t —K nv) (1.62+0.10) x 10 (2.7+£0.6) x10™
B(t =K nnv) (47x1.1%x04)%x 105 (1.8£0.9)x 10
B(t —Kx(892) nv) (1.10£0.19£0.07) X 104 (29+0.9)x 104
B(‘C -1 1'nv) (1.39£0.03%+0.07) x 1073 (1.77%£0.24) x 1073
B(t—nnlny) B(1—=Knv) B(1—Knlnv) B(t—=K*-1v)
Belle @ Belle @ el Belle r@-
PDGO7 HOH PDGO7T —O— —0O— PDGO7 PDGO7 —0O—+
Pich @ Pich @ @® Pich
@ Gilman @ Aubrecht ® Aubrecht
Braaten @
0 L oL 0 L
0 i é :|3 x10-% 0 1l é I3 x104 0 é tll fla x10% 0 i é é xu;:*

LUV // 1/ LL I owardas tne r’recise rreaiction or LK violation



t LFV decays

2007/10/22 Towards the Precise Prediction of CP violation
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NP models and t LFV decays

SUSY
MSSM+Seesaw

Higgs-mediated
R-parity Violation

SO(10) with v

< 7 B(t—pee) <1x1 6-9
Bleru) <0(107) B(r—3p) <1x10-9-10

' @(‘C—’uﬂ:o/n/ﬂ') <1x10-9
@(T-’w)< 10- B(i—pn') <3x10:9

B 10-7 . - :

_________________________________________________________________________________

(B(’c—>|.vy)<1 09 (B(T—'3|.L)<1 0-10
(B(’I:—>e-y)<10 -8 (B(’c—>3e)<1 0 3

Extra dimension B(t—uy)<10-°
10°° 107 10° 107 107"°

CLEO

B-factory ®(LFV)
31



Analysis method
Procedure for a LFV

1 decay analysis Signal side

1.Se|ecit events with low multiplicity o+
= Signal (charged tracks and y from LFV) b

and Tag (generic 1-prong decay) side missing momentum

_I_
2. Reduce background events . ’Jt1_pmng decay (85%)
using PID, kinematical information Tag side  (ora-prongs (15%)
3.Calculate M. an.d AE | ~ %27 Signal region
=We perform blind analysis & o1+ (Blind region)
4. Estimate signal efficiency and < I R AT EE I
_ _ _ £ O BERREERY <= - 39 £
# of backgrounds in signal region = 3 L A
. ©0-0.1r N st
from sidebands and MC e Co ey
5.0pen the blind region =70
=0Observe LFV or set upper limits EJIJQ-O-S - -
2 1.7 1.75 1.8 1.85



T—y,ey
Data: 535fb™" _
Br(t—1y)<4.5x108 at 90%C.L. 3
Brlz—ey)<1.2x107 at 90%C.L. >

(hep-ex/0705.0650 submitted to PLB)

1—e/p+pseudoscalar meson (n,n’ ,n%)
Data:401fb™!
Br(t—1In,In" ,In®)<(6.5-16)x1078 at 90%C.L.
(PLB648, 341 (2007))
Upper limits for LFV t decays are
approaching the O(10-8) level

We proceed now to the updated
searches of

1—3 leptons and 1—IVO(V=¢ ,m)

0.1f

Results for t=ly,In,In’ Ix°

1.7

1.75

1.8 1.85
J\ffuy (G@V/Cz)

T=un(=yy)




'1—3 leptons (1)

+

Predicted to have large branching fraction \s 4: H
(| s —

{in Higgs mediated LFV models Q“@‘ M
We consider 6 modes: t-—ee’e, T-+ !,L_

W, eutys, peter, efpry and preter

Previous results at Belle (PLB 598, 103 (2004))
Br<(1.9-3.5)x10-" at 90%C.L. (87.1fb™")
(Br<(1.1-3.3)x10-7 at 90%C.L. (BaBar 91.5fb"))

We update the analysis of t—3 leptons modes using
535fb-! of data

- luminosity is increased by a factor of 6.1 from previous analysis
- optimize event selections for each mode separately taking
account of different background compositions



|13 Ieptons (2)

\&,
N\ S
{
e+ e- Lyt e+ e+
.-
v{missing) e- (1)
Bhabha(up) o eeuu(eeee)
1-prong decay
Signal topology T — | puTu [eeTe |peTe |pnee
Mode e utp |eTp
Dominant T Bhabha eepLps T
_ Background | continuum EEEE T continuum
Event selection g . e

For each mode
- electron-veto on the tag-side

(e-e+e- and e-u+u-)

For all modes

529 <E M< 9.5 GeV

- 0.90< |VThrust| <0.97 —y-conversion veto
- Mg <M, (e2-e+e- and p-ete-)
-0.0< €OS By miss <0.98 " MPiniss AN Prss
(e-ete-, u—p+u-, e-ptp-, u-ete-)



73 leptons (3)

Efficiency : 6.0 — 12.5%
—>the same or better than
/7in the previous analysis

Expected BG : 0.0-0.4 events

We observe no events in the signal region

Mode Upper limits
_ 0.4 LT
T — pu pTp~ | < 3.4 x107° - 90% of signal MC events
T- — e ete” [<3.6x107° 1.65 1.7 1.75 11(.8 1./852
T — p-ete” | < 2.8 x107° < — Meee (GEV/C
0.2 r
r— — e putp— | < 4.3 x 10" & THER
T — pute e | < 2.1 x107° =
T~ — etp p | < 2.4 x 108 | (Preliminary) or
These results are improved by a factor o1k oA
of 4.7-6.8 the best previous values R
= [he most stringent upper limits 27

among LFV t decays oS

1.7 175 1.8 1.85
M, (GeV/c?)



T A, /D
Belle Previously (PLB 640, 138 (2006))
Br (t—1¢) <(7.3-7.7)x107 @ 154 fb"

=Update using 543 fb-"

- 0(——K*K) mode (Eff. 3.1%)
Improve by a factor of 4.9 for ud
and 9.6 for ep modes

—o(—ntn %) mode (Eff. 2.5%)
First search!!

Mode |Expected BG Nps Upper limit

@90%C.L.
—ud [0.11+=0.08 |1 1.5x10/
t—ed [0.11£0.08 [0  |0.8x107
t—uo [0.20+0.28 [0 |1.0x107
1—eon [0.00x=0.07 |1 1.9x10/

(Preliminary)

# of events

175176 1.771.781.79 1.8 1,81
M, ,(GeV/c)
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summary for LFV T Decays

BaBar

V Belle
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ULs for all LFV t decays are approaching the 108 level



summary for LFV search

We ‘update searches for lepton flavor violating
N decays using > 500 fb~! of data at Belle.

£>"Trnproved analysis

= Increased luminosity
Br(t—3 leptons)<(2.1-4.3)x10-°@90%C.L.

—improved by factors of 5-7 the best previous values
—the most stringent upper limits among LFV t decays

Br(—ld, lo) < (0.8-1.9)x107 @90%C.L.

—|¢: improved by factors of 4.9 and 9.6
—|w: first search

We provide the highest sensitivities to New Physics
via lepton flavor violating T decays



'Summary for this talk

B-factory is also a t-factory.

Belle collaboration has the largest data
sample of t decays in the world:

more than 5x108 t-pairs.

2~8 times more precise branching fractions
are obtained than those measured before.

Also, detailed mass distributions can be
evaluated.
Most stringent UL on Br of t decay is obtained.
We are reaching to O(10-8) for all of t LFV
decays.
Belle experiment is the best place to study
T physics!
If you have some good idea for t physics, please contact us!! .0
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