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Outline

Selected topics of t-physics from B-factories are presented.
Lepton Universality
tau lepton mass/life time
High statistic study of t——nn’ and CVC
Search for Lepton Flavor Violation in Tt decays
(Decay with Kaons)
Summary

Typical t-
pair events

measured in
B-factory
experiments.
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T Lepton Factory

LEP(Z-peak)

0.34

0.33

CLEO(10.6GeV)
Babar(10.6GeV)

Belle(10.6GeV)
1-c(4.2GeV)

13.8

10

12.6

32

Super-B

50,000

45,000

B-factory is also a t—factory producing

0.9x10° t+t pairs per each fb1.
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Lepton Universality
I EEEEE

— m
I'(r >/ =— 7~ f(m_,m)r
(T Vrvf) 1927[ ( T f) EW

r T, fs |Berrew) % |M. ey Comments
0.9405 |305.6+6.0 |17.93+0.26 |1784.1+5. |PDG,1992
+0.0249 + 0.0185 |+ 0.0136 +0.0095 246
0.9999 291.0+1.5 |17.83*0.08 | 1777.0 55, | PDG, 1996
+ 0.0069 + 0.0052 + 0.0045 | £ 0.0008 -0.01c
1.0020 290.6 +1.1 | 17.84+0.06 | 1776.99 o5 | PDG, 2004
+0.0051 + 0.0038 +0.0034 | £ 0.0008 +0.46
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Tau mass (-Be-lla)--..y‘
D

B t-mass with Pseudo-mass method
I\/Imin2 - x2 + 2( Er Ex )( Ex _ Px)

B Mode:t>3nv (441fb1)

B Error is dominated by the beam energy uncertainty,
which is calibration by reconstructed-B and .

»
o
o
o

N
Group m_, MeV L
PDG.2004 1776.99+ °-2° S oo
N~

BES,1996 1776.96 £ .21 * 015

KEDR,2006 1776.80 +,523 * 0.15
Belle, 2006 1776.62F 0.13* 0.35

mm) Similar level of accuracy by different method.
BCPT test by Mt+ vs. Mt-

7]
O
Q
>
28

r

scan £ L., -
L r

1500 |-

1000 7
Group NT+T-! 103 IMT+ - MT-VMT S R R 7R R TR R T

176 177 178 179

OPAL,2000 160 <3.0 x 103
" Improve previous OPAL
Belle,2006 370k <2.8x10% =
5

‘uesults by one order of
2007/04/18 DI1S07 magnitude.




Lifetime .  (Babar)

- | I I | J]]l]]
2D Decay length B ———

e —— ?ﬂ_lgl_PDE 1004 + B4RB4AR 2004, preliminary
E BaBiR - b [ LEIN00020835 :
z 104;_ preiminary ] Eﬂ-_lsl_-lﬂrﬂz 2004 ) 3
z  F sData 3 F BE{T — eu)=01784 + 0.0004 ]
‘% 10"%— qutg _% ﬂ'.lHC;— M,.= 1776.90 +0.20 -0_24 MeWVic™ —;
Al Oc 0.179f E
107 Eb = s E
|o— _ u.mi- _I— _
12— < {HTT;_ #— SM: eyt coupling ratios = 1 _E
-4000  -3000 -2000 -1000 0 1000 2000 3(;?:0(“[1?00 ﬂ]'?'EI-I'III Iié:lgl Ii!!-bl 5!':4].' .E.E,i..i!!i. .:H!.;. .:!..!.;'-. IEIEI::_;I Iigllﬁl 5‘9?
T, (E)
T _=289.4 = 0.91 + 0.90 fs
Group N_, 10° T, fsS 0Tgysr %0
DELPHI,2004 150 2909 £1.4 £1.0 0.34
PDG,2006 - 290.6 £1.0 0.28
Babar,2004 79000 289.40+0.91x0.90 0.31
Most precise! )
DISO07
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High statistic study of t— n—nv and CVC

2007/04/07 DIS07



Motivation: t2>nn’v, and a,=(g,-2)/2

B [t is known that hadronic vacuum polarization (h.v.p.) term
plays an important role in the theoretical calculation of the
muon anomalous magnetic moment. a,=(g,-2)/2

B The dominant part of the h.v.p. term can be evaluated from
the 27 spectral function measured with e*e-or Tt —data.

B Recent data indicate that there Is a systematic difference In
the 2w system between et*e reaction and t —decays.

G:I e+>«/~m\<ﬂ+
e T
/Vr
T —— s
Yo,

A =

Hadron vacuum 4
polarization term
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(g,-2)/2: Theory vs. Experiment
S S N

ICHEP-2006 (M. Davier et al.)

Contribution

a, 1010

o

Experiment

11659208.0x6.3

QED

11658471.8+0.016

Electroweak

15.4%+0.1%0.2

Hadronic 693.1 £ 5.6 (e*e)
Theory 11659180.3£5.6
Exp.-Theory 27.7x8.4(3.3 o)

ICHEP-2006(M.Davier et al.): a (exp)-a (th) iIs 3.3 ¢
(K.Hagiwara et al.,hep-ph/0611102,claim even 3.4c!)
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Muon anomalous magnetic moment (a,)

_----I(IZ’EIII

BNL E821 (2004):
a, &P = (11 659 208.0 + 5 8) x10-1°

IIDEHZ O:IB I(e*e_ based) e e T [ |

180.9+8
DEHZ 03 (t-based)

195.6+6.8 M

HMNT 03

176.3+£7.4 —— EX |
J 03 i p .
179.4+9.3 C :

TY 04 (e*e -based)
180.6 +5.9.1

DEHZ 04 (e*e -based)
182.8+ 7.2 ! -

preliminary

Lot yet pdblished

not yet published

BNL-E821 04 -
208 +5.8 =

1 1 | 1 1 1 1 I 1 1 1 I 1 1 1 1 I 1 1 I 1 1 1 1 1 1 1 I | | II vl
140 150 160 170 180 190 200 210

— 11659000 (10719

an
a,5Y" = 13x10'° (100GeV/Mg sy)*xtanp x sign(u)

v'A Hint to New Physics beyond the SM!?

By A. Czarnecki and W. Marciano (2001)
v'How about the t data ?

2007/04/18 D107 10



Belle New 1> n%_ Data (72. 2/fb_)

From 64M t+t- pairs, Belle

selects 5.5M >’ _events.
x20 times larger data

’!!&ana_‘:&&&%%'_?l ='

\ ~,
L
0 E ; | B | T T
I ® Belle
- — —_—— -
b} = * 10 | ) ALEPH ]
325000 — — E ) E
- B ® DATA i —— G&S Fit
® 2
£ - = MC(signaD) i [ (P70 * Paasoy * Pazoo)
520000 | mm MC(non-— B.§3.) | |
oy = |
=3 B i
k= i ) i = P ?
515000 | Normalization: | E 1 ]
= B @ of entries | N , p
B 1 B
i ] LL , P
10000 — 1
B ] 10 5 _
5000 |- ]
: : i Ll
o LT —— || Teeeetema et | 10'2? |
-8 -6 -4 -2 0 2 4 6 8 F
S _ (m]/}/ - mﬂ.o)
A
7 _3 | | | | |

0 0.5 1 21.5 2 25 3 ”r
(M__0) (GeVicY)
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Pion Form Factor |F,|? (Belle)
I | Pl

I P B 4$ T T .
12 i ® BRelle N 40 7 e Belle
O ALEPH [ o ALEPH
1 i CLEO
10 W CLEO 1 N _
— G&S Fit I —— G&S Fit
30 |
8 s
N [
NE—: £25 B
= 5 !
20 |
4 15 |
2 10
5 B 1
T P I T T T S T S S TS T P R R T
O 005 01 015 02 025 03 035 04 0.3 0.35 04 045 05 055 0.6 0.65 0.7 0.75 0.8

(M_0)? (GeVic?)? (M0 (Gevic?)’
BError bars include both stat. and sys. errors.
Sys. errors are dominated by background sub. and = efficiency uncertainty.

BRed lines: Fit with BW forms.

HmBelle, ALEPH,CLEO data are[gflscg;ted.
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Evaluation of a ™
o ooTrTTrTTTTTITIT"

2 Ref.Phys.Lett.B513,361(2001
amr,LO (04 J'OO ds K (S) v (S) € ys.L€ 513,361(2001)
H o 4m?2
T x S
2 -1 K(s): Known function.

e B . S 2S 1 dN
V;m (S) — r2 L_TT 1__ 1+_ . T
67 |Vy| Sew B [( mrzj [ m . ]] N , ds

1 di_
v"Need both mass spectrum 7 2~ and B..

v averaged value of Belle and PDG2004 is used.

Boye =(25.15£0.04£0.3)% B, ., = (25.471+0.097 +0.085)%
v" Isospin breaking correction
e p-w Interference effects
e n -m INthe phase space
O m; ;tmn: In the width (-1.8 + 2.3)x10°10
® radiative corrections m2 > 0.25GeV°

total correction is estimated to be small except for threshold region
2007/04/18 DIy e



Experimental Systematic Error
I N N N N N AR REsGeV

source AaZ” (unit : x10")
Background estimation
-non- t (ee->hadron) +0.11
-feed-down h22n0v ioog
-feed-down K—nOlv
+0.15

n°/y selection

efficiency/shape cuts +0.35
Energy scale +0.10
Gamma veto +0.93
vl/track overlap 0.24
Tag-side condition <0.1
Smearing/Migration effect <0.1

$07/04/18 Total DIS07 +1.04 14




a, (2n) from Belle t data

I S N R

a,(2m) =457.2+1.0, £2.3,, 2.3, x10™

m2 > 0.25GeV?

v"Most precise on structure function (SF) measurement

v'Consistent with previous t data.

SF: structure function error, BR: Br erro!

SU(2):SU(2) breaking correction error

T and e*e- data are different yet

c.f.
@ T (ALEPH,CLEO)

a,(2m) = 464.0+2.2,, 2.3, £2.3.,,,
Q@c e (C M D 2) Ref. Eur.Phys.C27,497(2003)
a, (2n)=440.8%4.9+1.6,,

2007/04/18 DIS07 15
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Search for Lepton Flavor Violation
In T Decays

DISO07

16



Lepton Flavor Violation
I B E R

= Clean processes to Look for Beyond the SM

B LFV is not forbidden by any known gauge
symmetry

B Neutrino oscillation indicates Lepton Flavor is
violated in the Neutral Lepton sector.

B LFV for the Charged Lepton Sector Is suppressed

strongly in SM due to a tiny net y
W~ __
Am?> ’ e = JD_
BR oc 2V ~107 -10 (5 Vi Vu n-
mW

2007/04/18 DIS07



Charged Lepton Flavor Violation
P | | 1
B LFV is expected to occur in the loops of the new

physics processes at TeV scale such as SUSY,
Extra-D etc.

’H'h" ss;‘, 23l In

T i

*
E L{E.'l"' 1i(e) h "<.H{5]

r'm_ st

SUSY+ Seesaw, Left-Right etc.

B Correlation between t -LFV and p-LFV( u— ey, u— lll)

B Predicted Br(t—>u vy) reach 10-8-10-7

B LFV is related to the physics at GUT scale.
= |44 different modes are studied!.

2007/04/18 DIS07 18




General event selection

v' 1% (signal) -» LFV
of exclusive decay mode

& t* (tag) — single track
with (n y) + missing

Single prong mode occupies >80% of decay.

Simple but strong constraints does not exist
due to neutrino missing .

v BG's: tt, continuum, up, ee, yy, BB

v signal evaluation: miny — AE

Minv ~Mtay & AE=E-Epeam~0 02
v'  Blind analysis .
Evaluation of upper limit

v' For small numbers of events in signal-region:
event-counting is done with Feldman-Cousins method.

v  For events >= a few 10’s in signal-region:
maximum likelihood fit is applied and upper-limit is evaluated with

AE (GeV)

17 175 _18 185
M. (GeV/c?)

toy-MC.
DIS07 19
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0.1f
S
[0} [
O -0.1f
=
<_0.2
).3E
> | 4
o). :
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< J\/fu‘y (G@V/C
v 5 .
5 (b
o > 4'_( )
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S

A vt b b b b b

2007/04/07

New result on t—uy (Belle) 535fb?!

v'analysis: same with previous one,
but with tighter requirements

remaining events:
' 94ev./(535/1b)
signal detection eff: 6.7%

_ signal region: 2o ellipse
signal extraction: UEML fit:

s=-39, b=139

(allow negative s and its prob. 25%)
s(90% CL) = 2.0 ev

«

no signal events are found, I

Br<4.5x10% at 90%C.L.

DISO07 20



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

-0.6[2-

-0I.1 -0..05 (I) 0.;)5 0:1
A M (GeVic?)

T—ouee’

01 005 0 005 01
2
A M(GeV/c™)

>3l

M Belle;: 87.1fb1, BaBar: 91.5fb!
PLB 598, 103 (2004), PRL 92, 121801 (2004).

W Br<(1.1~3.5)x10-7 at 90%C.L.

41 w

\

-(.';.1 -0.|05 6 0.65 0:1
A M (GeV/icY)

B Background: negligible
® (g around AE<0, QED(up or Bhabha) around AE>0

2007/04/07
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Toepu Toe'
0.2 .3y L 0.2- wp

. —
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Q ' 0 ]
o - ]
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W b w \
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0.6 . A L .. A e L L L L

01 005 0 0.05 01 01 -005 0 005 0.1
2
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ool TN ee ook TR L
e v e
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=-0.2F 0.2

I TS I I St e St
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-0.6] -0.6

01 005 0 0.5 0.1
A M (GeVic?)

Signal
region
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T2In

30,2 I T =>un(—=>7y)
H Data: 401fbl (Belle) : '
B t2>In; n2yy, wtn

B Br(t—>un)<0.65x10-/ N
1.6 1.7 18 ol
B Br(t>en)<0.92x107 5 O
e Efficiency x Br(n); 4.1%, 2.9% %]

® Low background

B Background: <1 event
® t>un: alittle t>nndv S S e

2007/04/07 DIS07



Status of LFV Studies-I (t =ly, ll)

T Belle Babar CLEO
mode Br, 107 | Lum. fb* | Br, 107 | Lum. fb'l | Br,107 | Lum,fb?
Ly <0.45 | 535 | <0.68 | 232 <11 13.8
ey <1.2 535 <1l.1 232 <27 4.68
L et i <2.0 87.1 <1.3 91.5 <15 4.79
ueet | <19 | 871 | <27 91.5 <17 4.79
W p—p+ | <20 | 871 | <19 91.5 <19 4.79
e-u—pu+ | <33 | 871 | <20 91.5 <18 4.79
“+e'e' <2.0 87.1 <l.1 91.5 <15 4.79
e-e-e+ <3.5 87.1 <2.0 91.5 <29 4.79

2007/04/07
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Status of LFV Studies-I1 (t=— |l+Hadron)

T Belle Babar CLEO
mode | Br, 107 | Lum.fb | Br, 107 | Lum.fb? | Br,107 | Lum,fb?
e'KY <0.56 | 281 9.1 13.9
KO, <0.49 | 281 9.5 13.9
u- 70 <1.2 401 <1.1 339 40 4.68

Ty <0.65 | 401 <1.5 339 96 4.68
umn’ <1.3 401 <1.4 339 - ]
e-rt0 <0.8 401 <1.3 339 40 4.68
emn <0.92 | 401 <1.6 339 96 4.68
en’ <1.6 401 <2.4 339 : -

2007/04/07

DISO07
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Status of LFV Studies-1V (= 1"V9)

T Belle Babar CLEO
mode Br, 107 | Lum. fot | Br, 107 | Lum. fot | Br,107 | Lum,fb
e p! <6.4 | 158 : : <20 | 4.79
ek 8920 | <30 | 158 : - <51 | 479
ek 8920 | <40 | 158 : : <74 | 479
e <1.5 o245 : - <69 4.79
! <20 | 158 : : <63 | 4.79
WK 8920 | <39 | 158 : : <75 | 479
WK 892 | <40 | 158 : : <75 | 479
wd <0.8 | 545 : - <70 | 4.79
e <1.0 945
w® <19 | 545

2007/04/07

DISO07
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AE(GeV)

T—Ud T—>ed
s
0.1 S 04
w
1<
0.05 0.05
0 0
-0.05 - -0.05 .
0.1 e -0.1
L L
175176 177178179 18 18 015

1.751.761.771.781.79 1.8 1.81

o O e ©

o <]

e} a0 o
1.721.741.761.78 1.8 1.82

AE(GeV)

03 N
1.721.741.76 1.78 1.8 1.82

543/fb

Myq(Gev/c’) Meq(GeV/c) M, ,(GeV/c) M, , (GeV/c)
Mode Expected BG Nobs So
(small 1)
T U 0.11+0.08 1 4.5
T—>€0 0.11+0.08 0 2.4
T—>U® 0.20+0.28 0 2.5
T>Ew 0+0.07 1 4.6
_ *N,,: # of Observed Ev.
@ data O signal O 1« -S.: __Ev. Upper Limit @90%

2007/04/18
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LFV searches: Summary
. it

sV Belle vBaBar ¥ PDG2005 B SuperKEKB (5 ab™)

N B T T T T T T T 1 " orveres Y! | ]

CLEO

Belle/Babar

Achieving <10/
Vv with full sample

2007/04/18 D1S07 21



Progress of LFV Studies- t—=>pu- vy
I |

Group Date | Lum, fbt | N_, 10° B,
MARK 11 1982 0.017 0.048 5.5x104
ARGUS 1992 0.387 0.374 3.4x10°°
DELPHI 1995 0.070 0.081 6.2x10-
CLEO 2000 13.8 12.6 1.1x10°
Belle 2004 86.3 78.5 3.1x10’
Babar 2005 232.2 207 6.8x108
Belle 2006 535 477 4.5x10®
Babar&Belle | 2006 767.2 684 1.6x108

Combining results. S.Banerjee at Tau2006>

4 order of magnitude improvement by 25 years.

2007/04/18
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Implications of LFV Studies for SUSY
| | | | ] 1J1]J[l

80

Bt — py
v MSSM with Seesaw E:()
B(t— py) ~7x107" (tanﬁ)g (1 TeV/cQ)‘l‘

60 MSUSy 20

v PRD 60, 055008 (1999). 0

60

l l l

0 0.5 1 1.5 2 2.5

L] Teb ' N Mgy (TeV/C)
v Higgs mediated in MSSM

B(t — un) ~ 84 x 107" (tan6)6 (100 GeV/02)4

60 ma
(M. Sher, 2002)
LEP: e'e” — h°z°, h°A°, ffs, bbob, bbr 'z~ LEP exciaied
_ - 0 160 150 260 250
CDF: pp — bbg — bbbb m, (GeVic’)

2007/04/18 D107 29



Summary

B-factories (Belle & Babar) has recorded 10° t —decays which are now
under analysis.

Big advantage in statistical accuracy and searches for rare modes.
Lepton universality holds. New measurements on M_ t_
Upper limit on [M_, - M__|/Mt is 2.8x10“at 90%C.L.
(10 times improvement of the previous results.)
Precise |F_|? is measured in 27 decay. Problems with CVC still exist
First observation of t decay including ¢ — meson is made.

Br(t —& Kv) = (4.0+ 0.25 + 0.26) x 105

Three Kaon modes are best place for neutrino-mass measurement up to 1MeV
order.

Sensitivity of LFV searches better than 10-".
The most stringent limit is

Br( t—> pn"v) < 1.6 x 10-® (Belle+Babar comb.)
® Exploring possible parameter space of New Phys.

2007/04/18 DIS07 30
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Backup
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Decay with Kaons

2007/04/18 D107
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First Observation of the Decay with ¢ meson

T—>¢0Kv

7

W %/// /& 720070
Do 1 AL 105 108 104 1,05
M(K,K) GeV/c?

T—>QTV

200}

100}

Poo 1 Lol 102 103 104 105

M(K,K) GeVic?

I\/|K+K- MK+K—
Group N_., 10° Nev Br(¢K-v.), 10°
Belle 358 551+33 | 4.05+0.25+0.26 | 400fb
Babar 306 274+16 | 3.48 +0.20+0.26
DISO7 33
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Hi-statistic Study of t2>K. v,
-] | | ] | ] L\l

B Data;: 351fb! Fit of EXP K.t spectrum
s
PDGO04 average i
Belle , o o i [1 Signal
107 ] KsKLg:
: K
e— 1 CLEO-% — KK
ALEPH-98 = [ 3n
[ o l->u 1'-‘.)E ,
=
ALEPH-99 (K,T) 1o
OPAL-00 | b 10
03 035 04 045 0.5 0.8 1 12 14 16
Br(Kgnv), % M, (K<), GeVic

M, . spectrum is dominated by K*(892),K*(800)i.e.x and K*,(1430).
——> |Indication of the S-wave contribution

Mode Br, % Br(PDG-06), %
KO v, Belle: 0.395+0.002+0.014 0.45+0.02
Knov, Babar:0.439+0.003+=0.021 0.452+0.027

2007/04/18 DIS07 34



Mass (Belle systematics)
- (it

B Beam energy and tracking system 0.26 MeV
B Edge parameterization 0.18 MeV
B Limited MC statistics 0.14 MeV
B Fitrange 0.04 MeV
B Momentum resolution 0.02 MeV
B Model of t—>3nv 0.02 MeV
B Backdround 0.01 MeV

Total: 0.35 MeV

Group m, MeV
PDG,2004 | 1776.99+7>

BES,1996 | 1776.96 .5, *, 7| scan threshold

KEDR,2006 |1776.80 752 £ 0.15 | scan threshold

Belle, 2006 |1776.6150.13* 0.35 | pseudo mass
DISO7
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Sensitivity to the MSSM parameter space
-+ | il

Ref. Phys.Lett.B568 (2003)55,
BWMAP, a, b—sy

A.Lahanas and Nanopoulos

A,=0. tang=4d, pol Similar work by

[ ¥ 7.5y = ' SSEN BN G ENSE U U N A NS N A S A S 2
I . . 1 J. Ellis,K. Olive et al.(2003).
| = “_ N

w00 : . Baer, X. Tata et al.(2003)

& a suy=(36*.11)x1010

e
R s-6 aMSUSy:14xlO'10(-2cs)
£

0 0.094<Q h2<0.129

4 Excluded s (LSP density; WMAP)

by bh— S'Y n ol
- ToO o400 &0 0O KOS 1300 1400
AL

Py
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The Problem (revisited)

Relative difference between r and ete-data;

[
zoom
0.3_I|'III [T o3 —m—m 7T LI B e e B s e
LA v KLOE A v KLOE
i T Average i T Average
02 | eiminary ¢ CMD-2 02| beimiay  ® CMD-2
: o CMD ' o CMD
I o OLYA - I o OLYA
01 1k = DM1 011" = DMA
| |
0 I .

]
l;;i;irl
=

il

.""""‘“‘l'llil'{l

(IF reel = IF ) /|F (1]
(IF Ilee] = IF J°[x]) /F J°[x]

) I T 2 T __T
0.1 | } . } ;‘ To -0.1 1 ; %ﬂl
0.2 { l } d 0.2 [ } |
H — correctmg for Am(p*m) and AI'(p +’0) r —— correcting for Am(p” )and AT(p™ ) |
_0_311.. L, Sl (IR AT RTIT PSRRI Y PN PSRRI | PP _03' | . P PR BRI PR [P P R

048 05 052 054 056 058 oe 062 0.64 066 0.68 0.7
s (GeV?)

01 02 03 04 05 06 07 08 09 1 14 12
s (GeV?)

No correction for p* —p% mass (~ 2.3
applied

=+ 0.8 MeV) and width (~ 3 MeV) splitting

2007/04/18
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Davier, hep-ex/0312064

Jegerlehner, hep-ph/0312372
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Relative difference between 1t data

 (ALEPHCLEC and noro i EE NN EET

04 ! I ! ! ! I ! ! ! I ! ! ! I !
» Bdle O 2 2-
0.3 m ALEPH Mmc < 08 GeV ,
o CLEO

consistent each
other.

©
N

(Data- Fit)/Fit
=
H

o

2 2

® Mran > 0.8 GeV ;
Belle-CLEO consistent,

ALEPH is higher.

-0.1

-0.2

0.3 f .

a 21 _ _
nois doinlnated in the
lower Mnit  region.

0.2 0.4 02.6 0.8 1 1.2
2
(|\/| nno) (GeV/c)
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SYoLCITIAlIC 11l UIC ITiasos

S SR O e ey mmmE R

B Unfolding procedure
® Checked by Signal MC (UNFD)
® Unfolding condition : valuex5 (UNF®@)

—70 efficiency 3%
® Effect of y-track isolation

v'Change a cut on the cluster-track distance
(default and tighter one(30cm))

® Change Ey by it's uncertainty estimated from the ="
mass peak position.
(£0.2%)

2007/04/18 DIS07
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Systematic in the mass
_______cliciglefifciedd L L]
[]

® continuum BG (BKGQ)

v’ estimate at the mass region higher than m_
v uncertainty is estimated to be 10%

o @)
v"dominated by t> 21’ _
v" Other contribution from t->® n°v (®->n’)
v’ systematic is estimated by changing the Br in PDG by lc

v"dominated in the low (M_ o)?region.

v'In this region, the size of the non-n® background in the lower M.,
side iIs different between data and MC. This differences is

estimated as a systematic.
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1> Baryons
_--F---Illll

T2AR ..
B 1> py, pn sor: el
® Belle (preliminary) 0
® B(1>py)<3.0x107 (87fb) R
® B(t>pn?)<6.5x107 (154fb-1) RRietie
® Background: many tr, 04r
4 p/rcgmisidentificatig/n " 1725 178 1775!\»1.1m,8 (G1e§/2/§)
: |

B TOATR t% .
® Belle: 154fb1
® B(t2>An)<1.4x10/

® B(t>An)<0.72x10/
PLB 632, 51 (2006).

1725 1.75 1.775 18 1825

® Background: tt(a,v), qq v (GEVIC?)
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New result on t—ey (Belle)

ii_'vl/lfb)

1.65 1.7

1.75 1.8 1.85

Mey (GGV/CZ)

(b)

# of events
N

2007/04/18

v'analysis: same with previous one,
but with tighter requirements

remaining events:
S5ev./2c vs 20ev./5c
signal detection eff: 3%

e signal region: 2c ellipse
@ signal extraction: UEML fit:

L X s=-0.14, b=5.14

(allow negative s and its prob. 48%)

s(90% CL) = 3.34 ev

Br<1.2x107 at 90%CL

preliminary I

DISO07
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Status of LFV Studies-I1l (z=e"hth’)

T~ Belle Babar CLEO
mode Br, 107 | Lum. fo't | Br, 107 | Lum. fb! | Br,107 | Lum,fb
e Tt <7.3 158 <1.2 221 <22 4.79
et | <20 158 <2.7 221 <19 4.79
entK- <7.2 158 <3.2 221 <64 4.79
erK+ | <16 158 <1.7 221 <38 4.79

et K- | <1.9 158 <1.8 221 <21 4.79
e’ K*K- | <3.0 158 <1.4 221 <60 4.79
etK-K- | <31 158 <1.5 221 <38 4.79

2007/04/18

DISO07

43




Status of LFV Studies-V (t=—I""Baryon)
L g

T~ Belle Babar CLEO

mode | Br, 107 | Lum.fbl | Br, 107 | Lum. fbt | Br,107 | Lum,fb!
DY <30 | 158 <35 | 47
pr <6.5 | 158 <150 4.7
AT <1.4 158 | <0.59 237

AT <0.72 | 158 <0.58 237

/_\K— <0.72 237

AK~ <1.5 237

2007/04/18

DISO07
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TrglD QDetVer 0 MaglD 0 BField 150 DspVer 510
Ptot (¢ 9.6 Etot(gm) 1.1 SVD—M 0 CDC-M 0O KLM— Q

T—ly
tag-side: m to detector gap
low energy vy

radiative pu event (?)

|

N

o

3

—

N~ —
(mararara
BEininie
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0 arm O Event 492 73
z16z16 2004

el L50
I —M O KLM—R 0O
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Exp

Eher 0.00 Eler (
BELLE -

f (

-
|||||||l||£§iﬂ|il§iﬁiﬁliﬂ‘ﬁ¥V"iiiiiui?’
-  —  — — —— — — — — — —
15 Run 1382 Farm 0 Event 339221
0.00 0.00 Sat Dec 22 07251209 2001
glD  QDetver 0 Magll O BField 150 Pspier 750
dtot(gH) 7.3 Etot(gm) 1.9 SVD—-M 0 CDC—M 0 KLM— 0

7
/

| |
I
o
L
i}
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Future prospect for LFV searches
I B E R

. 5
10
m ; 3
o |
2 4
Q10 | l~7j‘l rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr
O i 1
< : |
_77
10 E
_87
10 -
[ | Sensitivity _g
3JSY+Higgs achieves 10
10-9 T T T T A v area by Super-B
3 2 1 fact
10 10 10 1 10 actory

Luminosity (ab )

Based on MC simulation assuming the current
level of efficiency and background.
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