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Introduction

@ The world largest statistics of 7 leptons collected by eTe™ B
factories (Belle and BABAR) opens new era in the precision tests
of the Standard Model (SM).

@ In the SM 7 decays due to the charged weak interaction
described by the exchange of W* with a pure vector coupling to
only left-handed fermions. There are two main classes of 7
decays:

@ Decays with leptons, like: 7= — £~ Dpvr, 77 — L7 Dgvry,
TT = L0 g, 0,0 = e, u. They provide very clean laboratory
to probe electroweak couplings, which is
complementary/competitive to precision studies with muon (in
experiments with muon beam). Plenty of New Physics models can
be tested/constrained in the precision studies of the dynamics of
decays with leptons.

@ Hadronic decays of 7 offer unique tools for the precision study
of low energy QCD and searches for CPV.
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Introduction: e*e~ B factories

Integrated luminosity of B factories

s, =iaw Belle D
1200 ! G elle Detector
I Y(4S): 711 ! - - s
1000 Y(3S): 3! Csirh -
Y(25): 25" 16%
800 Y(18): 6! TOF counter —
Off reson./scan: —
~100 ! 8GeV € gie® .
600 3
~550 fb! Si vix. det./ "\ WK, detection
400 Qi Tesonniice: 3/4Iyr. DSSD < Tanslyr, RPCHFe
Y(4S): 433 b
Y(3S): 30 b~
20 / Y(28): 14 - BABAR detector
_/-/ Off resonance:
0 7 ~54 fb! - nsumanted

1998/1 2000/1 2002/1 2004/1 2006/1 2008/1 2010/1 2012/1

o(bb) = 1.05 nb N5 = 1.2 x 10° A
o(cC) = 1.30 nb Ngg = 2.0 x 10° T

iayers of double:
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B-factories are also charm- and r-factories !
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Introduction: hadronic 7 decays

Cabibbo-allowed decays (B ~ cos? 6.) Cabibbo-suppressed decays (B ~ sin? )
B(S = 0) = (61.85 + 0.11)% (PDG) B(S = —1) = (2.88+0.05)% (PDG)

) S=0 Gr_ ., 3 cos 6 - (hadrongg*)|3S=°(qg?)|0) 2 2
) _ = _ . " <
'M“{s - _1} 5 0rr Y (1= ) { sin 0 - (hadron$q“)|J§:’1(q2)|0) TS M

4

The main tasks

@ Measurement of branching fractions with highest possible accuracy

@ Measurement of low-energy hadronic spectral functions

@ Determination of the decay mechanism (what are intermediate mesons and
their contributions)
@ Precise measurement of masses and widths of the intermediate mesons

@ Search for CP violation

@ Comparison with hadronic formfactors from e*e~ experiments to check CVC
theorem

@ Measurement of [incusive(S = 0) to determine as
@ Measurement of Finclusive(S = —1) to determine s-quark mass and Vys:

4 Rstrange= Bstrange/ Be

Rstrange
|Vus| = Rnon— strange L Rnon—slrange: Bnon— strange/ Be
————= —0R,
2 theory
Vugl *] 8Rtheory - SU(3)-breaking contribution
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Study of the 7= — Kg7 v, decay

® Measurement of B(7 — Kgm/f) branching ratio: 7 — K°%ru;
has the largest B among decays with one kaon, so, it provides
the dominant contribution to the s-quark mass sensitive total
strange hadronic spectral function.

@ Study of the ng dynamics (mass spectrum):
M. FINKEMEIER, E. MIRKES, Z. PHYS. C 72, 619 (1996).
The hadronic current in the case of two pseudoscalar hadrons
with g7,

In = Fv(qz)(g“” - %) (91 — d2)» + Fs(9%)a*, 9" = af +q}

@ Fy: K*(892)%, K*(1410)%, K*(1680)*;
@ Fg: K*(800)*(k), K*(1430)*;
@ Precision measurement of M(K*(892)%) and (K *(892)*).
@ CPVinr — Kgm/T
J.KUHN, E.MIRKES,PHYS. LETT. B398, 407 (1997).
Y. GROSSMAN AND Y. NIR, JHEP 1204, 002 (2012).
J. P. LEes etal. [BABAR], PHYs. REv. D 85, 031102 (2012).
M. BISCHOFBERGER et al. [BELLE], PHYS. REv. LETT. 107, 131801
(2011).

[
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T — K7v, hadronic spectral functions

dg? da dcos3dcosé

\/_ 2r 2 2
92

o ane (1 ) Eo T T

T

GZ
dr:ﬁsm HC{LWH“”}<1——>| 01

W = 4|G1[?|Fv|?, Wsa = 0?|Fs|?, Wsr = 41/02|G1|RelFy F2]

Lg = %(2+2—3>—%<1—:—2)(3c05 1h—1)(3cos® B—1), Lga = :—j, L = —2—2 cos 1) cos 3
_ i
cosfB = —Ng - =
|01
(8= —1 - q_z)
cosf = L
(1——)\/1 m2/E2
= (m? +9?) - 2¢°
CosSvy =

(m2 —q?)/ (B, — 9%)/E?
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K7 mass spectrum

dr 1 s\’ S 2 2, 3(MZ —MZ)? _
ave s () (o2 Jrorom S )

 BWi(gog + a(K*(1410) - BW+ (1419 + a(K* (1680)) - BWk- (1680

Fv 11 a(K-(1410) + a(K~(1680)
Fs = a(K;(800)) - BWKg(soo) + a(Kg(1430) - BWK3(1430)
M2
BWx = M>2<—S—i><\/s‘x(s) Spin £ Blatt-Weisskopf factor F&
0 1
ME [ P9 2 02 1+R2P2(M2)

Mx(s) =Tx s <P(M>2<)) PR 1 1+R2P2(s>§

2 9+3R2P2(M2)+R4P4(M2)
P(s) = /(5= (MM )2)(s— (M —Mx)?) 9+3R2P2(5)+RAPA(s)

2v/s
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Measurement of B(7~ — KJn ;) at Belle

D. EpiFaNOV et al. [BELLE], PHYS. LETT. B 654, 65 (2007).
Statistics: [ Ldt = 351 fb—%, N, = 323 x 100
~ 53000 signal events with efficiency eqet ~ 6%.

Two-lepton (7 — evv, T — pwv) events are used for normalization.
Distribution over M, (K¢)

30
25fF 1ok y — -MC
g F ILoexp
Ssf iy
g Z% Lok J TT;
s~ wl Ty
H
0

o 5
046 047 0.48 0.49 05 051 052 053
M (Kg), GeVic

Fit with K*(892) only

Bdle PDGO7 FIT|
——i

OPAL-00

ALEPH-9 (K, T) o
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I I
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Mode Contents, %

Ksmv 79

K571'K|_l/ 9
KS7T7r°1/ 4
KsKv 2
3nv 5
non-rr 1

B(r~ — Kgm~vr) = (0.404 £ 0.002(stat.) 4 0.013(syst.))%
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Study of 7= — KX v, decays at Belle

S. Ryuetal. [BELLE], PHYS. REV. D 89, 072009 (2014)
Data sample of [ Ldt = 669 fb—* with N, = 616 x 10° was used to study inclusive
decay 7= — KSX*VT as well as 6 exclusive modes (1-prong tag):
W_KOV-,— K_KOI/T W_KOKOI/T
T K°7r v, K~ K07r vy T K°K°7r Vs

L3 95’

(0.950 =+ 0.150 + 0.060) % I
CLEO 96’

(0.704 + 0.041 £ 0.072) %
ALEP 98’

(0.855 + 0.117 + 0.066) %
ALEP 98’

(0.928 + 0.045 +0.034) % -
OPAL 00’

(0.933 =+ 0.068 + 0.049) % el

Belle 07
(0.808 + 0.004 + 0.026) %

529 GeV 5.29 GeV
Belle 14’ ™
(0.831 £ 0.002 + 0.016) % =

T T e LR A 0

0.2 0. 06 0.8 1 x107? [AVRIVE
Bt — n'Ko Vo) u

~ 144000 signal events with efficiency eget >~ 7%

B(t~ — K3n~v,;) = (4.16 £ 0.01 £ 0.08) x 103

B(t~ — K3X"v;) = (9.14 £ 0.01 £ 0.22) x 10~°
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Study of 7 — K7r at BABAR

B. AUBERT et al. [BABAR], PHYS. REV. D 76, 051104 (2007).
B. AUBERT et al. [BABAR], NucL. PHYsS. PRoc. SuppPL. 189, 193 (2009).

- -0
T oK myy T_—>Kg7r_u.,.
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O - @ = UK |
N E o 10F —r.wmwn |3
o E| o E - 3
<) 1 = £ Other 3
2 | 4 r — Non t-events T
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107 | b
SN e PRGN 1591 v I PO ST 1 04 06 08 T 12 14 16 18
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My, (Gevic?) K<t mass distribution [GeV]

B(r~ — K~ x°;,) = (0.416 + 0.003(stat.) + 0.018(syst))%
B(r~ — K2xr~v;) = (0.420+0.002(stat.) £ 0.012(syst )) % (preliminary )
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Ks(800) + K*(892) + K*(1410) model

The K*(892) alone is not sufficient to describe the K spectrum

] signal

[ KKy m

B Kot My = (892) = 895.47 £ 0.20 MeV/c?
B KK

= ﬁgn-n Tk (892) = 46.19 4+ 0.57 MeV

|a(K*(1410)| = (754 6) x 103

NEVENTS

arga(K*(1410)) =1.44+0.15

|a(K(800))| =1.574+0.23

x%/Ndf = 90.2/84, P(x?) = 30%
10

08 1 12 14 16
Vs, GeV/c

We take K (800) parameters:
My s (800) = (878 £ 23 + 60) MeV/c?, Mks (800) = (499 £ 52+ 71) MeV/c? from:

M. ABLIKIM etal., [BES COLLABORATION] PHYS. LETT. B 633, 681 (2006).
There is large systematic uncertainty in the near ng production threshold part of the

spectrum due to the large background from the 7= — ng* KEVT decay, whose

dynamics is not precisely known. Careful study of the 7= — ng*zzf near the Kgﬂ'
production threshold is needed.
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CPV in hadronic 7 decays at B factories

@ CPV has not been observed in lepton decays

@ Itis strongly suppressed in the SM (ASF, < 10~12) and observation of large CPV
in lepton sector would be clean sign of New Physics

@ 7 lepton provides unique possibility to search for CPV effects, as it is the only
lepton decaying to hadrons, so that the associated strong phases allows us to
visualize CPV in hadronic = decays.

I.CPVin 7= — 7~ Kg(> 0n%)v, at BaBar (Phys. Rev. D 85, 031102 (2012) )
Data sample of [ Ldt = 476 fb~! was analyzed

I'(‘r+—>7r+K (>0, )— F(T_—wr_K (>07%) v _
e e K0(>0W0)V7 — (~0.36 4+ 0.23 + 0.11)%

2.80 deviation from the SM expectation: Acp = (40.36 +0.01)%

Acp =

Il. CPVin 7= — K27~ v, at Belle ( Phys. Rev. Lett. 107, 131801 (2011) ) [Ldt=699 fh—1

Angular distributions were analyzed, Acp(W = MKSW) was measured (dw = d cos 3d cos 0):
dr__ dr_y
dw —

J cos B cos - |dw
Acp(W) = — T ~ (cos Bcos ) _ — (cos[Bcos ) 4
dw
J ( +de ) 8, l“"“
0.02[| - data
e
sl
s o
[Im(ns)| < 0.026

te 1z 1416
W (GeVic?)
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CP violation in 7= — Kgn*v, at Belle (1)

The Ks7~ hadronic current is parametrized by vector (Fy (Q?)) and scalar (Fs(Q?)) form factor:
Q"Q”
QZ
Effect of CP violating scalar boson exchange diagram can be introduced by replacing the SM scalar

form factor:
QZ

Fs(Q7) — Fs(Q%) = Fs(Q) + 2 Fu(Q%), Fi = (Ks(@)w ™ (&)I5ul0) = ———-Fs(Q")

u

" = (Ke(qu)m (a2) 57" ul0) = FV(QZ)(g‘“’ - )(q1 — ) + Fs(Q@))Q"

dr_—(ns) £ dr_ (ns)

7~ — Ks7™ v, differential decay width:

ar
407 cos i cos s — AQ") ~B(Q*)(Bcos® 5 — 1)(3cos” ¥ — 1))[Fy (Q)° + M7 IFs [+

+C(Q?) cos 3 cos YRe(Fy Fs(ns))
@ - angle between g and direction to CMS frame in the Kg rest frame
@ ¢ - angle between P, and direction to CMS frame in the Kg rest frame

@ 0 - angle between P in CMS and momentum of Ks in 7 rest frame (correlated with 1))

To extract CPV term the following observable is defined in bin "i” of Q2 (dw = dQ2d cos #d cos 3):

d
[ cos B cos 1 < ;TJ drT*) dw

A_CP, i

~ (cos Bcos ). _ — (cosBcose)

b () o
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CP violation in 7= — Kgn*v, at Belle (ll)

From the A®P the CPV parameter Im(ns) can be extracted:
Im FvF;
AP ~ /C Y ) dQ? = cilm(ns)

Use several parametrizations of Fy and FS from our previous study of
Mk~ Spectrum and floating relative phase (¢s = 0°...360°):

lim(ns)| < (0.012 — 0.026) at 90% CL
Theoretical predictions for Im(ns) in MHDM:
G
-
8
1 MmZ =

%
— $
< u (
S !
mS 10 20 30 40 50 60 70 80 80 100
Im(XZ*)

m-Ms
s ~ —>—X*Z |Im(XZ*)| < 0. 157 (IIm(ns)| < 0.026)
M2 GeV?/ct
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CPV in 7= — Kg7~v, with polarized 7 lepton (I)

S.Y.CHol etal., PLB 437, 191 (1998).

G . - _
My = 7; sin 6c [(1 + ) (K, =)7*(2 = ¥*)u(p, 0)3, + 7l (k, —)(L +7>)u(p, U)Js]
o — = _ 2 ququ v 2\ 1
‘]u = ((KT") \S'y#u\0> = FV(q ) Juv — qz (ql - QZ) + Fs(q )q
9 2
Js = ((Km) " [8ul0) = ———-Fs(a”)
@ o = +1 - helicity of 7
mz*
) _— K ,
@ , n parametrize BSM contribution, ¢ = m (1fx>
Q 7T iML(x.€), T ML(X",EY)

If x and n are real: M4 (9;0% 0, ¢) = FM£(0; 0% 6, — )
7 is polarized in the (6p, ¢p) direction:

0, .0
10p, ¢p) = cOS = |4) +sin | —)
(©, ®|6p, ¢p) = cos %”M+ + sin %”M,

1 1
dT = —d(T44+T_ _)+P+ (— cosp d(T44—T _ _)+sinp cos (¢p—<I>)dRe1"+_—smp sin (¢p—<I>)d|m1"+_)
2 2

dar

1 1 q
, = (1——)MUM*,PKd§>3d<I>, d®y = d/q%d cos d ¢d cos
oo (27)3 32m mZ L4
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CPV in 7= — Kgm~v, with polarized T lepton (ll)

After integration on ¢ (and P, = 1):

dfy _d(Te +7__) dfp _d(fey —F__) dfy _ . cdro N dry o /dr..
dos dog Tdog dog T dog ( dog ) dog ( dog )
dr; 1 .
— =—(X+4A), Li/A; —CPeverloddpart i =14
do; 2
d(fy +Ty) d(rp —T>) d(rz —T3) d(Tg +T4)
>, = Yo, = Y3 = Yy=—— "/
! dog; 7?2 dog; 73 do; * 7* dog
d(fy —Ty) d(Mp +T2) d(l3 +T3) d(Fy —T4)
! dog; 72 do; '3 do; 77 dog

CPeven: ¥; > %,,%3,%4,

CP odd: A; — P.-independent part, A, 34 — P--dependent part.
Four optimal variables to search for CPV are: w™™ = A;/¥;.
P.-independent w " was used at Belle, while 3 P,-dependent w5?,
can be additionally measured at the Super Charm-Tau factory:

WP = A1(a% ©, 0, $)Im(£)Im(FVFE),

WP, = A2:4(0% 0,0, 8)IMm(£)Im (FyFE) + B2:a(d% ©, 0, ¢) Im(£)Re(FyF3)

At the Super Charm-Tau factory CPV search doesn’t depend on FvF¢ phase.
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CPV in 7= — Kgm~v, with polarized 7 lepton (llI)

At the center-of-mass energies close to the 77~ production
threshold the 7 lepton is produced with the polarization

= 2Ep 2. amCOS2 0+M2
B = P e/ ~

Egeam+M72'+pl§eamcosz 9
_ EbeamC0s® 6+M, sin® 6
(Pr)z = o Eranos® 01z S0 by

V/PheanC0s? 0+M2

In case of New Physics contribution, the amplitudes for the decays
77 — (Km)"v, and 77 — (K7) T, are:

P. along electron beam polarization

A=A + Azei¢ei5, A= A + Azeii(ﬁeié

where ¢ and § are relative weak (CP-odd) and strong (CP-even)
phases. CPV is studied comparing |.A|? and |A[?, there are three
possibilities to construct CPV asymmetry:

@ decay rate asymmetry ~ siné sin ¢
@ weighted rate asymmetry ~ sin § sin ¢
@ asymmetry based on P, (px x p,) triple product ~ cos d sin ¢

At the Super Charm-Tau factory, with nonzero single T
polarization, nonzero strong-phase difference, 4, is not needed
to measure CPV.
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Search for CPV in 77 — (K7)Tv in unbinned fit

Analysis of the (77 — (K7)Tv ; 7% — p*v) events, search for CPV in
77 — (K7) v,

The analysis of the decay products of both taus allows one to
constrain direction of 7~ — 71 axis. Such a constraint is efficient

to suppress background from 77 — (Kw)*KLOVT.

do(¢*, &) o?

ey AT(EE(TT) = pF
= B+(Do + D¢ ¢™), A& ) = 7 )

dQ,  64E2 dm2_ dQzdQ,
dr(r¥(¢*) — (Km)¥v) _ (Po+nceAl) + (Bo + 77CP§1)C:* N
dmZ dQy dQ, (Ao +ncpA1) — (Bo + ncpB1)C" =
do((Km)F, p*) _ o®Br ( F +ncpg )
dm?_dQy dQ.dm2 _dQ:dG.dQ,  64EZ \ F +iced

F = DgA¢A" — DjByi BJ’, G = DoAJA" — DBy BJ’

do((Km)F, pT) do((Km)F, pT)

i ox
- ' oy .. %, 9r) '
Aoy 7 A MG drdppdQpdm2  dOr  of 5, dmZdOF dOrdm2 | dQgdGrdQr | D(pk 1 s U P 2p)

T)cpis extracted in the simultaneous unbinned maximum likeliho odfitofthe ((Kw)™,p")
and ((K7)™, p™) events in the 12D phase space.
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@ The world largest statistics of T leptons collected by Belle and BABAR
opens new era in the precision tests of the Standard Model, search for
the effects of New Physics and precision studies of low energy QCD.

@ Search for CP violation in 7= — 7~ Ks(> n°)v, was done by BABAR
with a 476 fb~! data sample. The decay-rate asymmetry
(—0.36 +0.23 + 0.11)% is measured for the first time and differs from
the SM prediction (0.36 & 0.01)% by 2.8¢.

@ Search for CPV in 7~ — Ks7 ™~ v, analyzing angular distributions was
performed at Belle. Upper limits for CPV parameter are in range
[Im(ns)| < 0.026 at 90% CL or better, depending on the
parametrizations of the Fy (Q?) and Fs(Q?).

@ The unbinned analysis of the reaction
e"e” — (v~ — hadronsv,; 77 — £tv,;) or
ete”™ — (77 — hadronsv.; 77 — p*.) in the full miltidimensional
phase space is acute for the improved searches for the CPV in hadronic
T decays.

@ Belle Il experiment, which successfully started its operation, will allow us
to search for CPV in 7 decays on a new level of precision.

@ The Super Charm-Tau factory with polarized e~ beam, being a source
of taus with nonzero polarization, allows one to search for CPV
regardless the value of the hadronic phase in hadronic tau decay.
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Backup slides
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K§(800) + K*(892) + K;(1430) model

solution 1 solution 2
My« (892), MeV/c? 895.42 +£0.19 895.50 + 0.22
T+ (892), MeV 46.14 4+ 0.55 46.20 + 0.69
|a(Kg (1430))] 0.954 + 0.081 1.924+0.20
arg(a(Kq(1430))) 0.62+0.34 4.03+0.09
a(Kg (800)) 1.27+0.22 2.284+0.47
X2 /ndf 86.5/84 95.1/84
P(x?), % 41 19
B(Kg (1430) — Ks) 1/3 1/3
B(T — Kg(1430)v-) (13 + 2 ) x 107° (54 + ;8 ) x 107°

M. Z. YANG, "TESTING THE STRUCTURE OF THE SCALAR MESON K (1430)
IN 7 — Kg'(1430)v- DECAY”, MOD. PHYS. LETT. A 21, 1625 (2006)
[ARXIV:HEP-PH/0509102]:

B(t — K¢ (1430)v,) = (7.9+£3.1) x 107°
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K*(892)* mass and width (1)

The K*(892)~ width is compatible with the previous measurements within experimental errors,
however the K *(892) ~ mass value obtained in 7= — ng— v, is systematically higher than those
before and is consistent with the world average value of the neutral K *(892)° mass. None of the
previous measurements in PDG, all of which were performed more than 30 years ago, present the
systematic uncertainties for their measurements.

M(K*(892)), MeV/c? r(K*(892)), MeV
This work  895.47 4+ 0.20stat + 0.44syst == 0.59moq  46.2 4 0.6stat = 1.0syst £ 0.7mod
PDG-2017 891.76 £0.25 50.3+0.8
Difference 3.71+0.80 -41+17
PDG average is based on the results from the fixed target exper iments
594.3 +1.5 1150 B3 CLARK 73 HBC — 33K p— Klap
8920 +£2.6 341 2SCHWEING..68 HBC — 55K~ p— Rla—p
CHARGED ONLY, PRODUCED IN + LEPTON DECAYS
VALLE [Mev') _EVTS LOCUMENT FT TECN COMMENT
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K*(892)* mass and width (II)

: PDGO7 average
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The K*(892) ~ width is compatible with the previous measurements within experimental errors,
however the K *(892) ~ mass value obtained in 7~ — ng* v, is systematically higher than those
before and is consistent with the world average value of the neutral K *(892)° mass. None of the

previous measurements in PDG, all of which were performed more than 30 years ago, present the

systematic uncertainties for their measurements.
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Further studies at B factories (1)

@ To elucidate the nature of the K *(892) ~ — K *(892)° mass difference it is suggested to
study: 77 — KSO7T7V7—, T — Kg-rr*-rrour, T7 — K§K77Tol/-,-.
@ K*(892)~ mass and width can be measured in the clean experimental conditions
without disturbance from the final state interactions in the 7= — ng* v, decay.
@ Study of the 77 — Ké’w‘wom mode allows one to measure simultaneously in one
mode the K *(892) ~ (KJ7~) and the K *(892)°(K2#°) masses in the case of one
accompanying pion. The effect of the pure hadronic interaction of the
K *(892)~ (K *(892)°) and 7°(x ~) on the K *(892) ~ (K *(892)°) mass can be
precisely measured.
@ Itis possible to investigate precisely an effect of the pure hadronic interaction of the
K *(892)~ (K *(892)°) and K2(K ~) on the K *(892) ~ (K *(892)°) mass in the
T — KgK ~ 7%, decay.
@ In the analysis of the 7~ — ng*ur decay, it is very desirable to measure separately

vector (Wg), scalar (Wsa) form factors and the interference term (Wsg).

@ K™ (892)~ mass and width are measured in the vector form factor (properly taking into
account the effect of the interference of the K *(892) ~ amplitude with the contributions
from the radial exitations, K *(1410)~ and K *(1680) ™).

@ The scalar form factor, Ws,, is important for the tests of the various fenomenological
models and search for CPV.

@ The interference between vactor and scalar form factors, Wsg, is necessary in the
search for CPVin 7~ — KJ7~ v, decay.

@ A complete study of the hadronic T decays into > 3 hadrons can be done in the full
multidimensional phase-space of the reaction
ete™ — (= — hadrons™v,; 7+ — £t v,i,) or
ete™ — (= — hadrons~ v, v+ — pt,)
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Further studies at B factories (I1)

The parametrization of the hadronic current in the 7= — 7~ 7%#%v, decay
was established by CLEO in their unbinned analysis of the

efe” — (r~ — 7 7% ,, 77 — £*uy5,) process in the full phase space:
D. M. AsNER et al. [CLEQ], PHYs. REv. D 61, 012002 (2000).

J# = ﬂljf(pﬂ'o)s—wave + ﬂzjzu(plﬂ'o)s—wave + ﬂSi;(pﬂ'o)D—wave + ﬂAjr(P,WD)D—wave+
+Bsjt (f2(1270)7)p —wave + Bsig’ (fo(500)7)p —wave + B7i4 (fo(1370)7)p —wave

@ Before studying hadronic decays, leptonic decay should be analyzed
(measurement of Michel parameters) to develop the fitter and polish the
procedure (CLEO studied 7~ — =~ 7°%7%v, after they measured Michel
parameters).

@ At Belle we are now finalizing the measurement of Michel parameters.

@ The developed procedure can be used to study dynamics of the
(rF = (Kn)Fv; 75 = pFv)and (+F — (Km)Fv; 75 — Fuw)
processes and to search for CPVin 7~ — (K7) v, (also in the
spin-dependent part of the differential decay width).
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