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Tau-factory

= B factory is tau factory!
= o(t7)~0.9nb, o(BB)~1.1nb

= Integrated luminosity: ~500fb-! in Belle
= = 5x108 t-pairs!

10-"~108

= Many physics from tau pair reaction
= Heaviest lepton
= Decay to quarks and leptons
= Simple reaction, predictable in SM
= Sensitive to New Physics
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Lepton Flavor Violation

In the Standard Model, flavor mixing is found in

guark sector and neutrino system.

= New physics effects (SUSY, Extra-D, etc.) allow us to
observe LFV with the present experimental sensitivity.

Models

T—uy T — LY

mSUGRA + seesaw
SUSY + SO(10)
SM + seesaw
Non-Universal Z’

SUSY + Higgs

10~7 10~
1078 1071
10~° 10—t
10~° 10-8
10~ 10-7
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Current situation

= Analysis method signal side M

= Event Selection T— U Y ¥
= Low multiplicity events _

= Separate into hemispheres
Signal and tag sides

=« Missing momentum
Low missing mass

= Small Ny
= Lepton tag etc.
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Current Situation (2)

Signal extraction
= Calc. M, and AE

Inv

“ AE:Erec Ebeam
= Blinded signal region
= =2 Event selection study

= Estimate background
using sideband data

= Open blind and
estimate signal yield

= Estimate upper limits

= BG reduction is important to
Improve the sensitivity.
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T2y, ey

= Most attractive LFV decay mode

= In SUSY, LFV are generated through the slepton

mixing.

= Independent parameter for u—>ey

L n A A 2 2

0 h-QREVIA ! h h hpEVI ¥ h { mé"é mé‘ﬁ
O T 31 2
XOVLTAA X'%A 58 5“

- - Mmzs Mip

= Br(z=2>uy):Br(t=2>punee)~94:1

s In MSSM+seesaw,

60

2
B(r — 1) =~ 3.0 x 10~ (taﬂﬂ ) (1 i L
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s Belle s BaBar
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My (GeV/c?) AE (GeV)
= Br<4.5x10% at 90%C.L. = Br<6.8x103
(2006 summer result) PRL 95, 041802 (2005).

= Background: t>uvv + ISR
= Small contamination of uu BG in AE>0
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1.65 1.7 175 1.8 185
Mey (GeV/c?)

= Br<1.2x107 at 90%C.L.

(2006 summer result)
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preliminary

= Br<1.1x10

PRL 96, 041801 (2006).

= Background: t2>evv + ISR
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T2un, en

= Sensitive to Higgs in SUSY

./ll

. . T "
= Higgs mediated model HO,A0 \<M S
an 3\ ° eV/c2\* !J” S
B(t — pun) ~ 8.4 x 107" (t 606 ) (100 SMW )

= Br(t=>un) : Br(z=2>wy) : Br(t>uup) =8.4:1.5:1

= Phase space, color factor, mass

= T2un mode may have larger BR than t=>py.
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T"=>un(—>yy)

2 In/m’
= Data: 401fb-!

AE (geV)
N

-0.2

= Br(t>un)<6.5x108 047
= Br<(6.5~16)x108 05k

(2006 summer result)
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= Background
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> uo (Blinded)

1>10/0/Ks Jors

3
= Lepton + Vectors "
= 1>l First search 0.05 G j "
005 "o g
-0.15§
= Data: 543fb! el
= Not finalized yet Ty R e e ThY
M, (GeV/c?)
= Expected sensitivity 37 1Yeo (Blinded)
= Br(t=>14)<0.8x107 e
= Br(t=21w)<1.0x10-/ (if no signal) ol /\
? \\/
= Background -0'1:;
= ¢ 1>7dv (Br~107) 02 fgggr:g:]
= 0 1271V (Br~-2%) 43! ° °
1.72 1.74 176 1.78 1.8 1.82
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For Future
= Super B factory will provide many tau samples.
= Need statistics. No way to improve efficiency.

= [0 be considered
= Non-negligible backgrounds

T—uy /ey A 17— lvw+ ISR
T — pumY X T — mnrv, ¢
T — 7] AN qq, TT

T — [l O

T — phh AN qq, TT

T — ehh O

= Want better u/n separation, gamma resolution
= Need suppress beam BG
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Future prospect
= Possible sensitivity at 5ab-1

10-5: e rrrrrrrrrrr-rrr - - r-r T

V¥ PDG2006
V¥V Belle
YV Babar

based on eff.
and Ngg of
most sensitive
analysis

Estimated
upper limit

range of Br
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Future prospect

= Br~O(10) at Super B factory
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Physics impact

Physics reach for SUSY
parameters

| ’C%M’Y

60 Msusy

2 4
B(r — y) = 3.0 x 1077 (taﬂﬁ) (1 Tev/cg)

m ’C%HT]

B(t — un) ~84x 107 (

60 ma

After observation!

= To specify the model,

= Angular correlation

= Muon polarization, etc.
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Hadronic tau decays

= Can investigate SM very precisely
= QCD behavior
= Strange structure function, mg
= CP violation

= On going ltems
o ’C%(I) K/mtv

s 12N K/mv
= Second class current

C ’C%K* K/TC V
= Precise mass spectrum
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T2 0K/mv

= Tau decay including ¢ was not observed yet.

s T—>o0hv is useful for the understanding of the

QCD behavior in low mass scale. eV
= Predicted branching ratio: T CsK
- ;0
o (1.20%0.48)x105 : T—>¢mv LY
T T

= CLEO have measured the . N0

= With 3.1fb! data

= Br(z — ¢nv) < (1.2~2.0)x104 at 90%C.L.
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T2 0 K/mv(2)
= Select KKh + lepton tag = osima@rza0?) b [tk

= O tau
- ®muds

70F- EcCC *
- ¢ data (400fb™)

= Main background

s T—>KKnv
= Br(KKnv)=(1.55+0.07)x10-3

= (q process; ~2%

Fog 1 1.01 1.02 1.03 1.04 1.05

= Br>¢Kv)=
(4.06+0.25+0.26)x10°5 =

= First observation! tsop

100

« B(¢pnv)=(6.07 £ 0.71)x105

dag 1.05
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