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Introdution: B-fatories (Belle and BaBar)

σ(bb̄) = 1.1 nb Nbb̄ = 1.3× 109
σ(̄) = 1.3 nb N̄ = 2.0× 109
σ(ττ) = 0.9 nb Nττ = 1.4× 109

BABAR detetor
B-fatories are also harm- and τ -fatories !B fatory experimental strategy is proved to be fruitful tosearh for New Physis.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 2/26



Introdution: B as τ fatoryThe world largest statistis of τ leptons ∼ 3× 109 olleted at Belleand BaBar opens the new era in preision tests of the SM in τ deays.In the SM harged weak interation is desribed by the exhange ofW± with a pure vetor oupling to only left-handed fermionsproviding �V-A⊗ V-A� Lorentz struture of the e�etive four-fermionweak interation (maximal parity violation).Deviations from �V-A� an originate from:CPV in leptoni setor.Salar ontributions from H±Mixing of right-handed and left-handed vetor urrents (WL andWR).There are two main lasses of tau deays:Deays with leptons: τ− → ℓ−ν̄ℓντ , τ− → ℓ−ν̄ℓντγ,
τ− → ℓ−ℓ′+ℓ′−ν̄ℓντ , ℓ, ℓ′ = e, µHadroni deaysDeays with leptons provide lean laboratory to probe eletroweakouplings, whih is omplementary/ompetitive to µ− → e−ν̄eνµ(γ) (inexperiments with muon beam).Plenty of New Physis models an be tested/onstrained in thepreision studies of the dynamis of deays with leptonsKEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 3/26



Leptoni τ (µ) deayThe most general, Lorentz invariant, derivative free four-leptoninteration matrix element:
M =

4G√2 ∑N=S,V,Ti,j=L,R gNij [ūi(l−)ΓNvn(ν̄l)][ūm(ντ )ΓNuj(τ−)

]

,

ΓS = 1, ΓV = γµ, ΓT =
i2√2 (γµγν − γνγµ)Ten oupling onstants gNij :gSRR, gSRL, gSLR, gSLL, gVRR, gVRL, gVLR, gVLL, gTRL, gTLR.The indies i and j label the right or left hirality (R, L) of theharged leptons. For a given i, j and N, the hiralities of the neutrinos(n, m) are �xed. Couplings an be omplex, with arbitrary totalphase → 19 independent parameters.In the SM the only non-zero oupling onstant is gVLL = 1.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 4/26



L− → ℓ−ν̄ℓνL (L = τ, µ)Without measuring neutrinos and spin of the outgoing harged lepton(ℓ∓), only four bilinear ombinations of gNij are experimentallyaessible. They are alled Mihel parameters (MP): ρ, η, ξ and δ.They appear in the energy spetrum of the outgoing lepton:dΓ(L∓)dΩdx =
4G2FMLE4max

(2π)4 qx2 − x20„x(1−x)+
29ρ(4x2− 3x−x20)+ ηx0(1−x)

∓
13Pτosθℓξ

qx2 − x20»1− x+
23 δ`4x− 4 +

q1− x20´

–«x = EℓEmax , Emax = ML2 (1+
m2

ℓM2L ), x0 = mℓEmax ;
θℓ - angle between L spin and ~pℓ;PL - L polarizationIn the SM: ρ = 34, η = 0, ξ = 1, δ = 34KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 5/26



Status of Mihel parameters in µ deaysMihel par. Measured value Experiment SM value
ρ 0.74977 ± 0.00012 ± 0.00023 TWIST-11 3/40.026%
η 0.071 ± 0.037± 0.005 ETH,JAGL,PSI-05 03.7%
Pπ

µ ξ 1.00084 ± 0.00029±0.001650.00063 TWIST-11 10.17%
δ 0.75049 ± 0.00021 ± 0.00027 TWIST-11 3/40.034%
η̄ −0.014± 0.090 ELEC-84 08%
ξ′ 0.998± 0.045 CNTR-85 14.5%The unertainty of ∼ 3 × 10−4 is ahieved by TWIST for ρ and δ MP !

η̄ and ξ′ are measured in radiative leptoni deays.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 6/26



Status of Mihel parameters in τ deaysMihel par. Measured value Experiment SM value
ρ 0.747 ± 0.010 ± 0.006 CLEO-97 3/4(e or µ) 1.2%
η 0.012 ± 0.026 ± 0.004 ALEPH-01 0(e or µ) 2.6%
ξ 1.007 ± 0.040 ± 0.015 CLEO-97 1(e or µ) 4.3%
ξδ 0.745 ± 0.026 ± 0.009 CLEO-97 3/4(e or µ) 2.8%
ξh 0.992 ± 0.007 ± 0.008 ALEPH-01 1(all hadr.) 1.1%
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mµMτ2 „ tan2βM2H±

«2; ηµ(τ)

ηe(µ)
= Mτme ≈ 3500With B → D(∗)τν BaBar exluded Type II2HDM in the full parameter spae at thelevel of 3σKEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 7/26



Method: spin-spin orrelation in τ+τ−To measure ξ and δ MP we have to know τ spin diretion. E�et of τspin-spin orrelation in e+e− → τ+(~ζ+)τ−(~ζ−) an be used:dσ(~ζ−, ~ζ+)dΩ
=

α264E2τ βτ (D0+Dijζ−i ζ+j )D0 = 1+ os2θ +
1
γ2τ sin2 θ

CMS frame

e− e+τ−

τ+

θ

R

R

L

L

Dij =







(1+ 1
γ2τ ) sin2 θ 0 1

γτ
sin 2θ0 −β2τ sin2 θ 01

γτ
sin 2θ 0 1+ os2 θ − 1

γ2τ sin2 θ







τ− and τ+ heliities are 95% anti-orrelated, so if we knowheliity of τ on the tag side we an identify heliity of τ onthe signal side.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 8/26



Method: study of ℓ − ρ and ρ − ρ events (ℓ = e, µ)
τ∓ → ℓ∓νν vs. τ± → ρ±ν to measure MP: ρ, η, ξρξ, ξρξδ
τ∓ → ρ∓ν vs. τ± → ρ±ν to measure ξ2ρIn the ℓ − ρ events τ → ρ(→ ππ0)ν serves as spin-analyzer
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−

ντ
−

ρ+π+

π0
ξρ

ξHρpτ+( )
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In the ℓ− ρ events the diretion of τ axis is onstrained by ar, whih isdetermined by measurable angles:
Φ1 = π+arsin„osψ osα+ osχsinψ sinα «

, Φ2 = 2π−arsin„osψ osα+ osχsinψ sinα «KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 9/26



Method: theoretial frameworkW. Fetsher, Phys. Rev. D 42 (1990) 1544.
ℓ∓1 − ℓ±2 , ℓ∓ − h±, ℓ = e, µ; h = π, K.K. Tamai, Nul. Phys. B 668 (2003) 385; KEK Preprint 2003-14
ℓ∓ − ρ±(→ π±π0) dσ(~ζ, ~ζ′)dΩ

=
α264E2τ βτ (D0 + Dijζiζ′j )dΓ(τ∓(~ζ∗) → ℓ∓νν)dx∗dΩ∗

ℓ

= κℓ(A(x∗) ∓ ξ~n∗
ℓ
~ζ∗B(x∗)), x∗ = E∗

ℓ /E∗
ℓmaxA(x∗) = A0(x∗) + ρA1(x∗) + ηA2(x∗), B(x∗) = B1(x∗) + δB2(x∗)dΓ(τ±(~ζ′∗) → ρ±ν)dm2

ππdΩ∗
ρdΩ̃π

= κρ(A′ ∓ ξρ
~B′ ~ζ′∗)W(m2

ππ)A′ = 2(q,Q)Q∗0 −Q2q∗0 , ~B′ = Q2~K∗ + 2(q,Q)~Q∗, W = |Fπ(m2
ππ)|2 pρ(m2

ππ)p̃π(m2
ππ)Mτmππdσ(ℓ∓, ρ±)dE∗

ℓ
dΩ∗

ℓ
dΩ∗

ρdm2
ππdΩ̃πdΩτ

= κℓκρ

α2βτ64E2τ `D0A′A(E∗
ℓ ) + ξρξℓDijn∗

ℓiB′jB(E∗
ℓ )

´W(m2
ππ)dσ(ℓ∓, ρ±)dpℓdΩℓdpρdΩρdm2

ππdΩ̃π

=

Φ2
Z

Φ1 dσ(ℓ∓, ρ±)dE∗
ℓ
dΩ∗

ℓ
dΩ∗

ρdm2
ππdΩ̃πdΩτ

˛

˛

˛

˛

∂(E∗
ℓ , Ω∗

ℓ , Ω∗
ρ, Ωτ )

∂(pℓ, Ωℓ, pρ, Ωρ, Φτ )

˛

˛

˛

˛

dΦτKEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 10/26



Method: unbinned maximum likelihood �t4 Mihel parameters (~Θ = (1, ρ, η, ξρξℓ, ξρξℓδℓ)) are extrated in theunbinned maximum likelihood �t of ℓ− ρ events in the 9D phase spae(~z = (pℓ, os θℓ, φℓ, pρ, os θρ, φρ, mππ, os θ̃π, φ̃π)) in CMS.The PDF for individual k-th event is written in the form:
P

(k) =
F(~z(k))

N (~Θ)
, F(~z) =

dσ(ℓ∓ , ρ±)dpℓdΩℓdpρdΩρdm2
ππdΩ̃π

, N (~Θ) =

Z

F(~z)d~zLikelihood funtion for N events:L =
N

Yk=1P(k), L = − lnL = N lnN (~Θ) −
N

Xk=1 lnF (k), F
(k) = F(~z(k))

F
(k) = A(k)0 Θ0+A(k)1 Θ1+A(k)2 Θ2+A(k)3 Θ3+A(k)4 Θ4 =

4
Xi=0 A(k)i Θi, N (~Θ) =

4
Xi=0 CiΘi

L = N ln(CiΘi) − N
Xk=1 ln(A(k)i Θi)As a result �tted statistis is represented by a set of 5×N values of A(k)i(k = 1÷ N, i = 0÷ 4), whih is alulated only one. Ci (i = 0÷ 4) are alulatedusing MC simulation.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 11/26



Physial orretions, detetor e�ets, bakgroundsPhysial orretions:Initial state radiation (ISR) e+e− → τ+τ−γISRRadiative leptoni deays τ− → ℓ−ν̄ℓντγ

τ− → π−π0ντγPhoton polarisation operator Π(s)Beam energy spreadDetetor e�ets:Trak momentum resolution
γ energy and angular resolutionE�et of external bremsstrahlung for e− ρ eventsBakground:The main bakground omes from ℓ − ππ0π0(∼10%) and

π − ππ0(π → µ)(∼1.5%) events. The remaining bakground(∼2.0%)is taken into aount using MC-based approah.
PTOT = (1−λ3π−λπ−λother)Psignal+λ3πPBG3π +λπPBG

π +λotherPBGother(MC)KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 12/26



Analysis at BelleThe proedure has been developed and tested with large MCsample. Statistial auray of ∼0.1% is ahieved with Belle data.The main hallenge is to reah the omparable systematiunertainty:Nonuniformity of the trigger e�ieny for events with largeenergy deposition in alorimeter, problem with �Bhabha veto�trigger argumentEXP/MC e�ieny orretions: trak reonstrution, leptonidenti�ation, pion identi�ation, π0 reonstrution e�ieny
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Muh higher statistis (×50), better detetor performane and more intelletualtrigger of the oming Super B fatory, Belle II, will allow us to improve systematiunertainties. Expeted statistial unertainty is of the order of 10−4, whih isompetitive with the most preision results obtained by TWIST ollaboration.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 13/26



Sensitivities to MP at Belle IIShota Nagumo (The University of Tokyo)
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New Physis in leptoni τ deaysThere are many New Physis models, whih predit the distortion oflepton energy spetrum:Tensor interation: L = g2√2Wµ



ν̄γµ(1− γ5)τ +
κWτ2mτ

∂ν

„

ν̄σµν (1− γ5)τ«ffwas studied previously only by DELPHI (LEP):
−0.096 < κWτ < 0.037: Abreu EPJ C16 (2000) 229.Unpartiles: Moyotl PRD 84 (2011) 073010.Choudhury PLB 658 (2008) 148.Lorentz and CPTV: Hollenberg PLB 701 (2011) 89 τ
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a)We enourage theorists to develop formalisms (form fators) neededfor the tests of promising New Physis models in leptoni τ deays.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 15/26



Study of radiative leptoni deays
τ ντ

ν
l

γ

τ ντ

ν
l

γ
µµ−l = e, −− − −l = e, −Photon arries information about spin state of outgoing lepton, as a resulttwo additional Mihel-like parameters, η̄ and ξκ, an be extrated:dΓ(L∓)dxdydΩℓdΩγ

= f0(x, y)+η̄f1(x, y)±ξ
os θℓ

`h0(x, y)+κh1(x, y)
´

+ os θγ
`g0(x, y)+κg1(x, y)

´

ffBelle+BaBar Belle IINsel(e∓; ρ±), 106 0.87 28.2Nsel(µ∓; ρ±), 106 0.18 5.8We plan to measure η̄ and ξκ in radiative leptoni τ deays at Belle, theexpeted auray is 1 ÷ 2%. At Belle II the expeted statistialunertainties of η̄ and ξκ are of the order of 10−3.Up to now η̄ and ξκ were measured only in µ− → e−νµν̄eγ deays:PDG: η̄ = −0.014 ± 0.090: W. Eihenberger et al., Nul. Phys. A 412 (1984) 523.CONF: η̄ = −0.084± 0.060: D. Poani [PIBETA℄, AIP Conf. Pro. 1423 (2012) 273.PDG(ξ′): ξκ = 0.000± 0.010: H. Burkard et al. [CNTR℄, Phys. Lett. B 150 (1985) 242.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 16/26



Study of the dynamis of radiative leptoni τ deays atBelle+BaBar/Belle II is fully ompetitive with the measurementsdone in the experiments with muon beams.
η̄ and ξκ have not been measured in τ deays yet.Mihel parameters formalism for τ radiative leptoni deays hasnot been ompletely developed. Form fators h0, h1, g0, g1 werealulated only in the massless limit (for outgoing lepton). Tostudy τ− → µ−ντ ν̄µγ terms with r =

mµmτ
should be also kept.We enourage theorists to revise Mihel parameters formalism forradiative leptoni τ deays taking into aount e�et of the �nitemass of the outgoing lepton. Di�erent senarios for the massivedark photon prodution in leptoni τ deays an be onsidered inparallel.

KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 17/26



aτ and EDM in radiative leptoni deays
~µτ = gτ

e2m~Saτ = (gτ − 2)/2QED LO: aτ = α2π (J. Shwinger '48) e−

e+ τ+

γ

−

ν

ν

ττ−
τ− W

−

Γ µ

Γ µ

Γµ = γµF1(q2)+ 12mτ
(iF2(q2)+F3(q2)γ5)σµνqν +(q2γµ−q̂qµ)γ5FA(q2)F1(0) = 1, aτ = F2(0), dτ = e2mτ

F3(0)In the SM leptons are onsidered as pointlike objets. Therefore theobservation of a deviation of the magneti moments of the leptons fromtheir SM values would open a window into physis beyond the SM.In omparison with ae and aµ, the τ anomalous magneti moment (aτ )is muh better suited to observe NP e�ets, whih are expeted to be
∼ m2

ℓ/Λ
2 , where Λ is the NP sale, so aτ/aµ = (mτ/mµ)2 ≈ 283.aSMτ = 117721(5)× 10−8S. Eidelman and M. Passera, Mod. Phys. Lett. A 22 (2007) 159 [hep-ph/0701260℄.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 18/26



aτ and dτ in τ → ℓννγM. L. Laursen et al., Phys. Rev. D 29 (1984) 2652 [Erratum-ibid. D 56 (1997) 3155℄.It was suggested to searh for the aτ in the τ− → ℓ−ν̄ℓντγ using thephenomenon of radiation zero: in the viinity of os(ℓ, γ) = −1,x = 2Eℓ/mτ = 1 +
m2

ℓm2
τ
term ∼ a2τ dominates.E�etive interation

Le� = a e4Λ τ̄σµντ Fµν − d i2Λ τ̄σµνγ5τ Fµν ,aτ = α2π
+ Re(a)mτ

Λ , dτ = Re(d) 1Λ ,ãτ = a mτ
Λ , d̃τ = d mτe Λ

τ ντ

ν
l

γ

a σµν

µ− −l = e,−d6ΓdxdydΩℓdΩγ
= G(x, y, )+~ζ ·~nℓJ(x, y, )+~ζ ·~nγK(x,y, )+~ζ ·(~nℓ×~nγ)L(x, y, ),  = ~nℓ ·~nγ ,M.Passera, M.Fael (U. of Padova, Italy), L.Merolli (Prineton U., USA)In our feasibility study ℜ(ãτ ), ℑ(ãτ ), ℜ(d̃τ ), ℑ(d̃τ ) parameters were extrated in theunbinned maximum likelihood �t of (τ∓ → ℓ∓ννγ; τ± → ρ±ν) (ρ-tag) and

(τ∓ → ℓ∓ννγ; τ± → h±ν), h = e, µ, π, ππ0, π2π0, 3π (full tag) events in the 12Dphase spae.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 19/26



Sensitivity on ãτ and d̃τ at Belle/Belle II
ℜ(ãτ ) ℑ(ãτ ) ℜ(d̃τ ) ℑ(d̃τ )Belle (ρ-tag) 0.16 0.16 0.15 0.046Belle II (ρ-tag) 0.023 0.023 0.021 0.007Belle (full tag) 0.085 0.085 0.080 0.024Belle II (full tag) 0.012 0.012 0.011 0.003DELPHI 0.017 � � �Belle � � 0.0015 0.0008J. Abdallah et al. [DELPHI Collaboration℄, Eur. Phys. J. C 35 (2004) 159

−0.052 < aτ < 0.013 (CL = 95%) in e+e− → e+e−τ+τ−K. Inami et al. [Belle Collaboration℄, Phys. Lett. B 551 (2003) 16.
ℜ(dτ )/ℑ(dτ ) = (1.15± 1.70)/(−0.83± 0.86) × 10−17 e·m, in e+e− → τ+τ−To measure aτ in the τ+τ− prodution vertex the proedure to take into aountbox diagrams should be developed.

e

e

τ+

−

+

−τ
τ−

τ+e+
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Tau deays into 5 leptons
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e−D. A. Dius and R. Vega, Phys. Lett. B 338 (1994) 341.M. S. Alam et al. [CLEO Collaboration℄, Phys. Rev. Lett. 76 (1996) 2637.Mode Btheory , 10−7 BCLEO, 10−5e∓e+e−2ν 415± 6 2.7+1.6
−1.2

µ∓e+e−2ν 197± 2 < 3.2(90% CL)e∓µ+µ−2ν 1.257± 0.003
µ∓µ+µ−2ν 1.190± 0.002 Belle Belle IINsel(e∓e+e−; 1 prong±) 1750 87500Nsel(µ∓e+e−; 1 prong±) 600 30000Nsel(e∓µ+µ−; 1 prong±) 2 100Nsel(µ∓µ+µ−; 1 prong±) 2 100A. Kersh, N. Kraus and R. Engfer [SINDRUM℄, Nul. Phys. A 485 (1988) 606.dΓ(τ )dPS =QLLd1+QLRd2+QRLd3+QRRd4+BRLd5+BLRd6Up to now QLL, QLR, QRL, QRR, BRL, BLR were measured only in muon deays(µ → eeeνν) with the auray of about 10% and worse. We an measure theseparameters with the auray of ∼ 10% at Belle, and 1 ÷ 2% at Belle II in τ deays.We enourage theorists to perform analytial alulation of all form fators in thedi�erential deay width for τ deay into 5 leptons taking into aount e�ets of the�nite masses of the outgoing leptons.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 21/26



τ+τ− prod. vertex at B fatory, τ lifetimeAsymmetri-energy layout of experiment allows us to determine τ+τ−prodution point in LAB independently from the position of beam IP.
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θ2We analysed e+e− → τ+τ− → (π+π+π−ν̄τ , π+π−π−ντ ) events to measure τlifetime at Belle
τ momentum diretion is determined with two-fold ambiguity in CMS, averageaxis is used.Tau deay vertex an be reonstruted for the modes with at least 3 hargedpartilesAt the asymmetri-energy e+e− ollider it is possible to measuretime-dependent CP asymmetries for the τ deay modes with at least 3harged partiles in the �nal state. Are there some promising New Physismodels whih an be tested with these asymmetries ?KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 22/26



τ lifetimeK. Belous et al. [Belle Collab.℄, PRL 112, 031801 (2014)ττ = (86.99± 0.16(stat.) ± 0.10(syst.)) µm.

ττ = (290.17± 0.53(stat.) ± 0.33(syst.)) fs.
|ττ+ − ττ− |/τaverage < 7.0× 10−3 at 90% CL.

285 290 295

ττ (fs)

290.6 ± 1.0 mean PDG

289.0 ± 2.8 ± 4.0 CLEO

289.2 ± 1.7 ± 1.2 OPAL

290.1 ± 1.5 ± 1.1 ALEPH

293.2 ± 2.0 ± 1.5 L3

290.9 ± 1.4 ± 1.0 DELPHI

289.40 ± 0.91 ± 0.90 BaBar (prelim.)

290.17 ± 0.50 ± 0.27 BelleKEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 23/26



LFV tau deays
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µ (e)τ νµ(e)

Model B(τ → µγ) B(τ → ℓℓℓ)mSUGRA+seesaw 10−8 10−9SUSY+SO(10) 10−8 10−10SM+seesaw 10−9 10−10Non-universal Z' 10−9 10−8SUSY+Higgs 10−10 10−8Probabililty of LFV deays of harged leptons is extremely smallin the Standard Model (SM), B(τ → ℓν) ∼
(

∆m2
νm2W )2

< 10−54Many models beyond the SM predit LFV deays with thebranhing frations up to . 10−8. As a result observation of LFVis a lear signature of New Physis (NP).
τ lepton is an exellent laboratory to searh for the LFV deaysdue to the enhaned ouplings to the new partiles as well aslarge number of LFV deay modesStudy of the di�erent τ LFV deay modes allows us to testvarious NP models.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 24/26



LFV deays of τ

 γ - e
γ - µ
0 π - e
0 π - µ
η - e
η - µ
’η - e
’η - µ

0 S
 K- e

0 S
 K- µ

0
 f- e

0
 f- µ

0ρ - e
0ρ - µ  K
*

- e
 K

*
- µ
K

*
 - e
K

*
 - µ

φ - e
φ - µ
ω - e
ω - µ

-
 e+

 e- e
-

 e+
 e- µ

- µ + µ - e
- µ + µ - µ
-

 e+ µ - e
- µ +

 e- µ
- π + π - e
- π + π - µ
-

 K+ π - e
-

 K+ π - µ
- π +

 K- e
- π +

 K- µ
-

 K+
 K- e

-
 K+

 K- µ
0 S

 K
0 S

 K- e
0 S

 K
0 S

 K- µ
- π +

 e- π
- π + µ - π
-

 K+
 e- π

-
 K+ µ - π

-
 K+

 e-
K

-
 K+ µ -

K
Λ - π
Λ  - π
Λ -

K
Λ -

K

 d
ec

ay
s

τ
90

%
 C

.L
. u

pp
er

 li
m

its
 fo

r 
LF

V
 

-810

-710

-610

-510

γl 0lP 0lS 0lV lll lhh hΛ

CLEO
BaBar
Belle
LHCb

48 di�erent LFV modes were studied at Belle and BaBarAt Belle II UL will be improved at least by 1 order of magnitude.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 25/26



SummaryMuh higher statistis (×50) and better detetor performane of theoming Belle II experiment will allow us to improve preision tests ofthe Standard Model and BSM. Tau deays into leptons provide leanlaboratory to test SM at the level of preision ompetitive with theauraies ahieved in the experiments with muon beams.Leptoni tau deays allow us to measure four Mihel parameters (MP):
ρ, η, ξ, δ. Statistial auray of MP at Belle II approahes 10−4 level.Many New Physis models an be tested/onstrained, but great helpfrom theorists is needed to develop neessary formalisms.Radiative leptoni tau deays allow us to measure two additionalMihel parameters: η̄ and κ. At Belle II they an be measured withthe auray better than 1%. Anomalous magneti moment of τ anbe measured in radiative leptoni deays at Belle II with the aurayompatible with the urrent best measurement done by DELPHI.Tau deays into 5 leptons represent additional very attrativepossibility to test SM through QLL, QLR, QRL, QRR, BLR and BRLMihel parameters. At Belle II auray of about few perent an beahieved.At Belle II LFV tau deays will allow us to searh for the e�ets ofvarious New Physis models on the level of B = 10−9 ÷ 10−10.KEK-FF2014, 13-15 February 2014 D. Epifanov The University of Tokyo 26/26


