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Introduction
BEPCII and BESIII
Interesting topics at BESIII

— Tau mass measurement
— Study of Br({)(3686)=2>1 1)
— Measurement of o,

— Study of > v,



Introduction

1 = 2 nd 3"‘ electro-weak
gener symmetry breaking
everyday matter exotic ‘m force particles (mass giving)

BEPCILBESIl &

Found by MARKI in 1975
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* The heaviest lepton

12 fermions (12 anti-matten 5 DOSONS (+1 opposite charged W)

* Provide plenty of tests to standard model
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BEPCII:V s =(1.84-4.95/5.6) GeV

BESIII:

Peak luminosity: 1.1X 103 cm2s! @3.773 GeV
MDC: oP/P =0.5% @ 1 GeV; odE/dx = 6%

TOF: oT = 68(60) ps for barrel (endcap);

EMC: oE/E =2.5%(5%) for barrel (endcap)

CGEM

About 50 fb data collected
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BEPCII & BESIII

Low energies can be accessed via ISR technique

scan data below open-charm threshold

1.84~1.97 GeV: 13 points ~25 pb~?!
2.23~3.67 GeV: 14 points ~110 pb~!
2.00~3.08 GeV: 21 points ~550 pb~!
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Tau mass measurement

* Tau lepton mass 1s a foundamental parameter of
the Standard Model

m, = 0.5109989461 £ 0.0000000031 MeV (6.1 x 10°) ; PDG(2018)
m, = 105.6583745 & 0.0000024 MeV (2.3 x 10%) ;
m,=1776.93 = 0.09 MeV (5.1 x 107)

* Leptonic universality test
2
(gr] _ Tﬂ Emﬂls B(T—)@VeVT) (l-I-A )

g, T\ m, B(,u—)evevﬂ)

T mass 1s sensitive to universality: m_’
* Threshold scan method 1s used




.| Tau mass status
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Systematic uncertainty: BEMS@BEPCII
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Beam energy measurement system (BEMS)

electrons

posttrons
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Control and edge fit

V- 2018 04 22 [23-43-18 - 06-206-50] 2015 04 23

n BEPC-II beam cnergy
-
BEPC-II databasc
BEPC-II parameters
Processing (Ubuntu)
LAN Mult
Channcl
Analyser
USB
[ @D o
| |
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AN\ E [kev]
Rcadout (Windows XP)
positron: 2018.04.27 [19:20:24 - 12:31:37] 2018.04.28. Livr-time: 4 hours 21 min 5 s (16 files)
. 7%/NDF = 114.7/112 (Prob: 0.412)
BEPC-II BEPC-II
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L E J 2000|
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Performance of BEMS

The accuracy of beam energy measurement was studied by comparison of y(2s)
resonance mass 3686.09 + 0.040 MeV, with its value obtained using the energy obtained
using BEMS data.

) 2 —_— T Two scans of Y(2s) with integrated
£,200F - luminosity about 4 pb*.
© 180 |- -
160 - ;
140 — - Mass difference:
120 E Am=m—m, =0.02+0.05MeV
100 1 Deviation of the measured beam energy of
80 E the beam from true value:
60| - A
40 |- = m
- ] oc=——=0.01£0.03
20 — 2
e ]
%675 3680 3685 3690 3695 Accuracy of the beam energy
W [MeV] measurement: dg/€ ~ 2 X 10
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Statistical optimization

ﬂi(mr’si):'ei.(g.‘(]}f ogobs(mr’si)_l_GBG) ( Inme; v )

Neglecting all experiment uncertainties caleufate the
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Statistical optimization
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Data taking scenario

Three stages:

» Jly scan, 7 points, determine My and o,
» Tau mass threshold scan
» ' scan, 7 points, determine My. and og

Total lum. ~100pb-1,
uncertainty: 0.1MeV

0_.,.,.; 7 — threshold
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Tau mass measurement in 2014

Scan Equ(ﬁJEV} ,ﬂ(ﬂb_L)

T/ 30887 785+ 1.0
3095.3  219.3+3.1
3096.7  243.1+3.3
3097.6  206.5 %+ 3.1
3098.3  223.5 4+ 3.2
3008.8  216.9+3.1
31039  317.3+ 3.8

- 35424 42521+ 180
3553.8  5566.7 4+ 22.8
3561.1  3880.2 + 17.9
3600.2  9553.0 + 33.8

' 3675.9  787.0 + 7.2
B683.7 8231474
3685.1 83244+ 7.5
3686.3  1184.3+9.1
3687.6  1660.7 + 11.0
3688.8  T6T.T+ 7.2
3693.5  1470.8 + 10.3

2026/8/31

1 2 4 Total

Final state Data MC Data MC Data MC Data MC Data MC
ce 0 0 4 37 13 122 84 76.1 101 92.0
el 0 0 8 9.1 35 314 168 192.6 211 2331
en 0 0 8 8.6 33 297 202 184.4 243 226
ek 0 0 0 0.3 2 1.8 16 169 18 19.3
g 0 0 2 29 8 92 49 56.3 59 68.4
ur 0 0 4 39 11 14.1 89 86.7 104 104.7
uk 0 0 0 0.2 3 0.8 7 9.0 10 10.1
an 0 0 1 2.0 5 1.1 57 54.0 63 63.8
7K 0 0 1 0.3 0 0.8 10 82 11 9.3
KK 0 0 0 0.0 1 0.1 1 03 2 0.4
ep 0 0 3 6.1 19 20,6 142 132.0 164 158.7
tip 0 0 8 33 8 11.8 52 63.3 68 78.5
ap 0 0 5 34 15 10.8 97 96.0 117 110.2
Total 0 0 4 442 153 1512 974 975.7 171 1171.0
. | .

Evants/ (3.3)

o 50 ) oo a2o 1
Acoplanarity Angle(degrees)

- caata

ooB8L8ER

o o =0 0o 120
Acoplanarity Angle(degrees)
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Tau mass measurement in 2014

Scan Ecm (MeV)  L(nb )
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3540 3550 3560 3570 3580 3590 3600 3610

W (MeV)

m, = (1776.91 £ 0.12+0-19) MeV /2.

3088.7 785+ 1.9
3095.3 2193+ 3.1
3096.7 243.1 £ 3.3
3007.6 206.5 +£ 3.1
3008.3 22354+ 3.2
3008.8 216.9 £ 3.1
3103.9 317.3 + 3.8
35424 4252.1 £ 189
3553.8  H5H66.7 £ 22.8
3561.1  3889.2+£ 179
3600.2  9553.0 £ 33.8
3675.¢ T87.0 £ 7.2
p683.7 8231+ 74
3685.1 832475
3686.3 1184.3 + 9.1
3687.6  1660.7 £ 11.0
3688.8 T67.7T £ 7.2
3693.5  1470.8 £ 10.3

2026/8/31

ARGUS 1776305
BES (96') 1776.965 5

CLEO 1778.20%12°
OPAL 1775107 %
BELLE 1776.6170%
KEDR 1776.817

BABAR 1776 68755
PDG12 1776.82.218
This work ~ 1776.91577

o b by by by 1 P T
1766 1768 1770 1772 1774 1776 1778 1780
T mass (MeV/c?)
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Data taking @2018

J /1) scan
4 | pb1 W, MeV
1 250 + 0.02 3087.650-t 0.094
D 297 4+ 0.02 3095.726-+ 0.077 /(2S) scan
3 5.11 4+ 0.02 3096.203-+ 0.069 | opet T MeV
4 3.07 + 0.02 3096.986+ 0.083 7 L.P cm. V1€
5 171 + 0.01 3097.226+ 0.099 1 .09 = 0.03  3675.440 =0.191
c 470 4 002 3007654+ 008> 2 16.32 £ 0.05 3683.190 +0.096
7 5.75 4+ 0.02 3098.728-+ 0.078 i g-gé i g-gz ggzjfgg ig-igé
8 584 + 0.02 3104.000-+ 0.082 : : : :
3773 1006 5 4.67 + 0.02 3685.306 +0.101
' ' 6 6.87 -+ 0.03 3685.830 +0.095
+threshold scan 7 6.20 -+ 0.03 3686.302 +0.096
8 524 + 0.03 3687.305 +0.101
1 2578 + 0.05 3538.850+0.143
. 9 5.24 + 0.03 3687.993 +0.096
1 3.00 4+ 0.02 3550.828-+0.164
10 6.13 + 0.03 3689.773 =+0.098
2 42 96 + 0.07 3552.810-+0.047 » c 1> 1 00> 3604027 L0008
3 27.24 £ 0.06  3553.900-£0.072 — =~ = ' '
4 834 4+ 0.03 3560.285+0.150 '°° ' '
5 15.08 4+ 0.04 35909.510-+0.111
5 14.87 4+ 0.04 3601.385-+0.110 Internal review at BESIII
total  138.26+0.13

2026/8/31
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Study of Br(y(3686)2>1 1)

* W(2S)decays to lepton pairs, the relationship of their branching
fractions with Lepton Flavor Universality (LFU )

BTT —_—

ee HH = 03890 1

* The combined results of B factory and LHCb show a deviation from
the SM prediction by 3.10. the ratio read
r(B-»DMtty,)

R(D") = r(B-»DM 1ty

(l=emwn

 BESIII Collaboration have collected about 3B 1(25) events, more
precise measurements are expected

2026/8/31 Workshop of Tau physics
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Data and event selection

» Data sets :y0(25) 2259.3M (2021)

> Signal MC:y(2S) - 7377 (eivevrlﬁvuvr) (ConExc)

4 Charged track ¢ Neutral track

» Vr<lem, [Vz|<10cm »Emc>0.025GeV (barrel),Emc>0.050 GeV(Endcap]
»|c0s0|<0.93 » 0<T;,<14(x50ns)

»Ngood=2 » B(y,trk)>100

# Final selection

»E1/p1>0.6 & E2/p2>0.6 veto ee
»E1/p1<0.4 & E2/p2<0.4 veto up
»10%6(u,e)<170°

»B(trk beam)>20°

2026/8/31

@ Final selection

»p1>0.1 & p1<1.2 GeV/c

»P2>0.1 & p2<1.2 GeV/c

» emc1>0.05& emc1<1.15 GeV

» mrecll<3.05 GeV/c?

» at least one electron & N_=0 (PID)

Workshop of Tau physics

A —+- Data
‘-f;\ —— Signal
’J": .Q} B8 Backgrounds
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Cross section of T-t"at y(3686)

aexp(s..-m,—,A)=/( dVs'G(Vs'.\/5) A Energy spread

)

| 4m2 s nominal C.M. energy
Otot (8" (1 — ), m+)

X R x,s') . = . ’
/0 (z, 1 — Ii(s'(1 — 7)) s actual C.M. energy

’Jtut(s) = Fs(s) ' (Umn(S) + Uinl;(S) + UI'EE(S))/GEUH[S) = '[\ T
i ) B X )
B = 0nle) T oglra SH e 00+1=2.125nb
('zzl—ﬂ E \.h ;
47"02 _Q 2 __ """"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" _
Ucon(s) — r ; ‘--C-/ :
38 . -
(s) 12712 S A E
Ores\S) = - >0 3 : R ]
(s — M)? + MZI2 b
8al’, s—Mp - . ]
Oillt(s) — ’T\/; (.S‘ 1\[2 )‘2 . ,’\[2]:‘2 1:| | l | | | |:
/ < m— 4 - - | = L L L =
’ i k. 367 3.675 3.68 3.685 3.69 3.695 3.7

\s (GeV)
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BR and Systematic uncertainty

Ney — Npg e \\ I e * tracking efficiency 1%

Be 0Q+I/’L QED calculation * 1)(2S) total number 0.5%
B(tt) = = - 1 /(-9

Ny2s) * MCstatistic ~ —=*—— 0.1%
* Tau branching fraction 0.3%
e Luminosity 1.1%

Nobs |Nbkg L e o(nb) [Ny (10°) |Br(10-%) « PIDfore & 1.2%
(pbY) * L and T separation 0.5%

* N,, requirement 1.0%

28041211839 32085 {0.3065]2.125 2259.3 |3.240+0.023(sta.) « M, ;. requirement 0.8%

+0.081(sys.) * |cosB,,;s| requirement 0.1%

, * Background rejection 0.3%

This work (3240i0084)X103 . crossgsection cfalculation 0.4%

* Total systematic uncertainty 2.5%
(3.1 + 0.4) X 103 (PDG)

2026/8/31 Workshop of Tau physics 20



 The branching fraction B, of ¥(2S) — t¥7~ has been
measured with improved precision.

* Assuming lepton universality, the average value of
branching fraction of lepton pairs By; are determined and
total width of resonance ¥ (2S5) has been calculated.

* This result, along with previous data of B,, and B, 1s in

agreement with the relation predicted by the sequential
lepton hypothesis.

B.. (109 B,,.(10-%) B.. /0.3890 (1079

7.93%£0.17 8.00+0.60 8.33+10.24

2026/8/31 Workshop of Tau physics 21



Measurement of «,

The strong coupling constant a :

e A fundamental parameter of the Standard Model (SM)
of particle physics and Quantum Chromodynamics (QCD).
e The least understood among the three coupling

constants. %35 X ' ' 1 decay (NOLO) o’
A low Q2 cont. (N3LO)

0.3

Heavy Quarkonia (NNLO) +—+ 7
HERA jets (NNLO) +a~
0.25 e*e’ jets/shapes (NNLO+NLLA) ]
; e*e’ 20 pole fit (N3LO) +o—
- LHC dijets (NNLO) +a~
S o2t} » pp top (NNLO) +e— -
g X pp TEEC (NNLO)
0.15 f €Y 1
0.1 F NM?“*\
= oy(mz?) = 0.1180 + 0.0009 Bass o
0.05 . : :
1 10 100 1000 10000
August 2025

Q[GeV]

* Be determined from R value, /Z/W decays, jet
production, event shapes, and other processes.

* Hadronic t decays provide one of the most precise
low-energy determination

2026/8/31 Workshop of Tau physics

P 2008-16 FO -
T decays
&

low Q2

Narison 2018 (c¢)

Narison 2018 (bb) bound

BM19 (c¢) pates
BM20 (bb)
NNPDF31 PDF fits

cTis

MSHT20
HERAPDF20jets
JADE (j&s)
ALEPH (j&s)
OPAL (j&s)
Kardos (EEC)
Dissertori (3j)
JADE (3))
Verbytskyi (2))

ete~
jets

shapes

Klijnsma (tt)
CMS (tf)

H1 (jets)*
d'Enterria (W/Z)
HERA (jets)
ATLAS ([AJTEEC)
CDF (Z pT)
ZEUS (jets)*
CMS (incl. jets)*
LHC (dijets)

hadron
collider

electro-

PDG 2024 EW weak

FLAG 2024 Ho- lattice

| T — | N ) G 1
0.110 0.115 0.120 0.125 0.130
as(m%)

Augqust 2025
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Measurement of a,

CLEO: Phys. Lett. B.356, 580 (1995) ALEPH: Eur. Phys. J. C 74, 2803 (2014)

»3fb~" data @ ~10 GeV=> Nz = ~175906 > Full LEP-1 data sample collected at the Z pole
» 12435 1t decays

» Double tag method: Used t* = e*v,v, and % - u*v,v, tag mode.
8 K g .
» Perturbative treatment:

» Perturbative treatment: CIPT-type calculation Both CIPT and FOPT were used; their average
, their difference included in the
» Evolved to the Z—boson scale: a.(M2) = 0.114 + 0.003 theoretical uncertainty.

> Result: a(m?) =0.332 + 0.005 + 0.011
> Evolved to Z-boson: a (m%) = 0.1199 + 0.0015

OPAL: Eur. Phys. J. C 7, 571 (1999)

» Full LEP-1 data sample collected at the Z pole Lot 1o | —

» 297988 1 decays [

> Perturbative treatment: R | —
CIPT was used for the nominal result. FOPT and [
renormalon-chain resummation were also compared. e (o1

> Result: a(m?)=0.348 + 0.009 + 0.019
> Z-boson: a(m%)=0.1219 * 0.0010 £ 0.001

| G oa,(mE) — 0.3 0.0075

028 032 036 .40
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Measurement of o,

BESIII

» 826.7 pb!data @ 4.26 GeV
> 6.8 X 10%selected events

BESIT Memo vesion

BESIII Analysis Memo

BAM-1105
» Double tag method: June 4,2026
. =t + ) .
Tag. T>e Ve Measurement of the Strong Coupling Constant as(mf) from
> T['T[OVT, S 2T[0VT, hadronic T decay
- - 0 - -t Yuzhi Che**, Yaquan Fang™", Yanping Huang®, Gang Li", Xinchou Lou™", Zhaoru Zhang",
T 9 n 3T[ V‘E’ T 9 ZT[ n VT’ Mangi Ruan®, Ligang Shao™", Jinfei Wu™*, Gengyuan Zhang"", and Huagiao Zhang"
T-e 2T[-T[+ T(OVT, T-e 2T[- T[+ ZT[OV-[ ) *Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China
. . YUiniversity of Chinese Academy of Sciences, Beijing 100049, China
> CI PT was u Sed nomina I Iy’ Wlth FO PT “China Center of Advanced Science and Technology, Beijing 100190, China

included in the theory uncertainty

Internal review at BESIII
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Study of > v,

|II hnnl
additional channels

. g - A
The anomalous magnetic moment a,= “2 ,.,U\‘

The Most Precise Physical Quantity

HVP e
- - a, -
——
CMD-2 —
BaBar » eo—
KLOE - o——
| BESII e p— o N, DHLMZ-23 - b .
SNID¥20 ——
e LMR-24 - —- @
L WP25 - f 1 ® t | ;
510 515 520 525
l“]u 5 ”H\'l". I_U[F_ _I
I" gl

] 30 20

R al™)
" ;

There is a discrepancy between the
experimental and theoretical values of a , as
derived from a comparison of the ete™ - n'n -
cross-section measurement and the t—>

Study of T n®v_helps to
provide experimental inputs
required for the theoretical

calculation of a,,
V. mass sprectum

2026/8/31 Workshop of Tau physics 25



Study of t> mnPv_

CLEO: Phys. Rev. Lett. 72, 3762 (1994)

CLEO: Phys. Rev. D 61, 112002 (2000)

* 1.58 fb!data @ 10.6 GeV

* 44K events observed

* Method: v ' n®v_is reconstructed
with e, u, p or three-prong tags

* After subtracting T> K'n®v_,
B(t—> rnv_ ) =(25.36 =0.44)%

 3.5fb!data @ 10.6 GeV

e 95K events observed

* Dominated by p(770) and a significant
0'(1450)

* Method: tv-> rnlv,_ is reconstructed
with e, pand p tags

Fit Parameter Model ol
KS KS w/p” KS w/barrier GS GS w/p” :

M, (MeV) 774.9%0.5 774.6+0.6 769.7+0.7 7753+0.5 775.1%0.6 e

I, (MeV) 149.0=1.1 149.0%12 1458=13 1505+ 1.1 1504122 g
B ~0.108£0.007 —0.167+0.008 —0.160=0.008 —0.084+0006 —0.121£0009 &

M, (MeV) 1364+7 1408+ 12 1321+9 1365%7 1406+ 13 fg,us

I, (MeV) 400+26 502+32 397+ 17 35626 455+ 34 B

R, (GeV™') — - 1.9+0.3 — =

R, (GeV™') - - 50+22 - - o P

y =() 0.050%0.010 =() =( 0.032+0.009 f 03 04 05 0
|FA0))? 1.16+0.02 1.14+0.02 0.39+0.01 1.04+0.02 1.03+0.02 I T
X>/DOF 27.0/24 232123 22.9/22 26.8/24 22,9123

ZUZLO/O/ D1 VVOI KSTTOP O 1dU pPIiysics 26




Study of t> mnPv_

ALEPH: Phys. Rept. 421:191-284 (2005)

* Full LEP-1 data sample collected at the Z pole
* 81K events observed
* B(rt-> mnv,)=(25.471 + 0.097 £ 0.085)%
* ALEPH classified each t decay according to its
charged track and m® multiplicities ; Branching
fractions are obtain globally

* The unfolded rt i spectral function is dominated

by the p(770) and p’(1450) with weak p"/(1700)

[ Parameter ALEPH GS
Mt 770 (MeV) || 775.5 £ 0.7
F{)_L 770) (M(V) 149.0 £ 1.2

B 0.120 + 0.008
0p (degrees) 153 £ 7
My (1a50) (MeV) 1328+ 15
I 1450 (MOV) 468 + 41
v 0.023 + 0.008
My (1700) (MeV) [1713]
Ipa700) (MeV) [235]
y ’/DF || 119/110 |
Z026/8/31

2
IF,|

Belle: Phys. Rev. D 78, 072006 (2008)

e 72.2fb-1data @ 10.58 GeV
* 5.4M events observed
* B(rt->nn,)=(25.24 + 0.01 £+ 0.39)%
Spectrum: the unfolded mass spectrum is
described by the p(770), p’(1450) and
p"(1700) contributions with the one
charged track from tag side

ALEPH 91-95

—— Gounaris-Sakurai Fit

Parameter Fit result Fit result
";:* T (fixed |F(0)*) (all free)
3 e A M,, MeV/c? 74602405 7749+03£05
3 . T, MeV 1481+04+17 1486+05+17
2108 G Poum*Pumd | My, MeV/c? 1446 £7+28  1428+15%26
H T, MeV Ba+16+60  43E1EST
S 0t 1 18l 015005588 0.13 £ 001134
£ ¢, degree 202 + 4+41 197 + 9+50
Z10° M, MeV/c* ITBE1T£89  1694% 4189
T, MeV 164 + 2178 135 £ 36130
102} { Wl 0.037 £ 0.00670%5 0,028  0.02072%5
¢,, degree e -3+ 13H%
10 sk (1.0] 1.02 % 0.01 + 0.04
. : ‘ ‘ ¥*/NDF 80/52 65/51
Mass® (GeV/c?) S (M;:ﬂ)z 228 e 01700 signif, o 6.5 70
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Study of t> mnPv_

Memo version 1.3

BESIII Analysis Memo
BESIII
June 26, 2026
The Study of 7~ — 7 7%,
Shan-Shan Li ' #, Heng Ma®, Shu-Lei Zhang **, Jian-Yong Zhang®, Jie-Sheng Yu®,

> 203 fb_l data @ 3 773 GeV Ling-Yun Dai*, and Xi-Qing Hao®
*Hunan University
> 1 . 2 M eve nts o bse rved PInstitute of High Energy P,l-r_\'sics, CAS
. . “Henan Normal University
» Branching fraction and unfolded

Referee Committee
Referee A (Chair)4, Referee B¢, Referee C*

mass spectrum

4Uni D

> The relative uncertainty of statistic Ko

error will be less then 0.2%, .
o ] Pubcomm Editors
statistic error will be less then 1.0%. Editor A%, Editor BY

&Uni. G
hUni. H

Internal review at BESIII

2026/8/31 Workshop of Tau physics 28



Studyof t> v,

CLEO: Phys. Rev. Lett. 90, 181802 (2003) Belle: Phys. Rev. D 81, 113007 (2010

e 3.26 fb'ldata @ 10.6 GeV e 666 fb!ldata @ 10.58 GeV

* 43K events observed  8.9M events observed

* Br(t->mmntnv,)=(9.131£0.05+0.46) % * Br(t->mntrv,)=(8.420 = 0.00 *?'552)6:%
ALEPH: Phys. Rept. 421:191-284 (2005) BESIII
* Full LEP-1 data sample collected at the Z pole > 2.7B (2S) data are used
e 29K events observed > Double tag method:

° - 1t T = 9 -
Br(t—> mm*mv,) =(9.041+0.060+0.076) % Tag: T e*v_v;

Ty,

BABAR: Phys. Rev. Lett.100, 011801 (2008) » 22K events observed
« 342 fb!data @ 10.58 GeV » Br consistent with PDG
¢ 1.6M events observed » al parameters determined precisely

« Br(t>mmntmy,)=(8.830 £ 0.01 * 0.13) %
Internal review at BESIII



Study of T— K ' v_

| Vs

» |Vs| provides a stringent test of first-row CKM unitarity.
» Current determinations show some tensions with CKM unitarity:
* Kaon decays: 2.30 lower than the CKM-unitarity prediction.
e T decays: 3.70/2.00 lower for the inclusive/exclusive
determination
» Precise measurements of strange decays provide an independent
determination of | Vs | and help clarify the discrepancy

0.97367 +0.00032  0.22431 + 000085 0.00389 + 0.00016
Voou = | 02261400007 09669+0.0038  0.0407 £0.0013
0.00864+00002  0.0415£0.0009  1.002£0.024
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Study of T— K ' v_

CLEO: Phys. Rev. Lett. 73, 1079 (1994) BESIII

e 1.58fb!ldata @ 10.6 GeV B
« 35.3 events observed > 20.3 fbldata @ 3.773 GeV

. B(t> Ky, )=(0.51 + 0.10 + 0.07)% > 16K events observed

BABAR: Phys. Rev. D 76, 051104 (2007)

e 230.2 fb! data @ 10.58 GeV
e 78K events observed Still in progress
* B(t->Knv_)=(0.416 + 0.003 £ 0.018)%

OPAL: Eur. Phys. J. C 35, 437 (2004)

B(r=> K'v, ) = (0.471 £ 0.064 + 0.022)%

2026/8/31 Workshop of Tau physics



Study of T— K v_

Belle: Phys. Lett. B 654, 65 (2007)
Phys. Rev. D 89, 072009 (2014)

e 699 fbldata @ 10.58 GeV
* 1578K events
* B(t-> K°mv,_)=(0.8320 = 0.0025 £ 0.0150)%
* The K reconstructed through KL - ',
the opposite T was identified with a leptonic tag. o
* The KS°m mass spectrum is described K*(892), 0.8 i ey W
( K,*(800) and K*(1410).

Nyenrs/(11.5 MeV/c?)

1

'
..

B ALEPH
ALEPH: Eur. Phys. J. C 11, 599 (1999) =
Z 40
« Bt Korrv, ) =(0.928 + 0.045 + 0.034) % £
u b
OPAL: Eur. Phys. J. C13, 213 (2000) 2|
« Bt K°rv,)=(0.933 + 0.068 & 0.049)% :

0.6 0.8 1 1.2_ 14 1.6 1.8
M(K'1) (GeV/c?)
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Study of T— K v_

Search for CPVint~ —» n~KJ (- ntn™)v, (= 0n?)

r(zt - n*kdv,) - r(x~ - n Kdv,)

ASM
P ™ izt > ntKJv,) + I'(z~ - = KJvy)

® SM predicts A, = (0.33 £ 0.01)%
@® any significant deviation from the SM expectation

could indicate the new physics.

BABAR: Phys. Rev. D 85, 031102 (2012)

BESIII

> 20.3 fb'ldata @ 3.773 GeV
> 16K events observed

Still in progress

2026/8/31

476 fb* data @ 10.58/10.54 GeV

* BABAR reconstructed T K°mv_using
lepton tagged samples

* A, =(-0.36 £ 0.23 = 0.11) % (2.80
deviation from SM)

Belle Il: M. Mantovano, FPCP 2026

* 361.65 fb! data

* two-steps BDT to suppress ggbar and tau
backgrounds - >98% of signal purity

o T KO v (20m0), t+(tag)> | v\v;

* A, =(0.71 £ 0.26% 0.06 = 0.15) %
(consistent with SM within 1.240)
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Summary

» BESIII provides an independent study of
decays 1n a low-energy e"e” environment.

» More analysises are in progress.

» Data in both the high-energy (4.9-
5.6GeV) and low-energy (1.0-2.0GeV)
regions will facilitate further research
after upgrade of BEPCII.
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