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Motivation

» The anomalous magnetic moment of the muon a, = = 2_2 S o
o —
measured by different methods shows significant s e |
discrepancies. - | L S
» Currently, there remains a considerable difference regarding ""L';}};LI-TL'{-}T}?:E;; |
whether a, is consistent with the predictions of the ] ;
Standard Model. - . R g ‘ .

K ¥

€ The difference between the experimental and theoretical values of a,, obtained from the cross-section

measurement of ete™ — nn~and the mass spectrum of T+ — n*n%D .is very large (e T puzzle).

& Study of Tt = ntn®D.. helps to provide experimental inputs required for the theoretical calculation of a,,.
y T P p p p q u
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Motivation

PDG(2024): from independent measurements 230 Through CKM unitarity:

—

|Vud|2 + |Vus|2 + |Vub|2 =0.9984 + 0.0007 |Vud|2 + |Vus|2 + |Vub|2 =1

Kaon:2.3 o tension from unitarity

—

» |V, dl:Most precise.
IV ,s|=0.22431 + 0.00085
» |V 5| The results for kaon and tau show a 2.2 ¢ deviation. —
> |V ,p|:Small (|V b|2 ~1.7%x10"°) Tau:3.7 otension from unitarity
u . u — . . _

'V ,s|==0.2207 £ 0.0014

€ The T lepton decays to hadronic final states occur via W - exchange, and the decay rates to final states
containing a strange quark suppressed by the factor (|V 4 s|/IV yql)?.

€ |V .| can be determined from the inclusive sum of the branching fractions of T+ — K+n'D .
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Data set and MC sample

Data: /s=3.773 GeV 11088.8 pb-1 Directory  Process
> Software environment : Boss 7.1.2 DODO! e*e” — y(3770) —» D°D°
D+D-? ete” = y(3770) —» DD
> Inclusive MC: Round 03&04&16 (10X data size) ditau’ ete” > T )
nonDD?  efe™ — ¢(3770) — non—-DD
» ditau Inclusive MC (3 X data size) is generated by qq’ e'e” > qq
RR2S? ee” - yisry(2S)
Generator model: KKMC/tauola. RR1S ete” = yisrJ/Y
Bhabha®’  efe™ — eTe”
digamma’® efe™ — yy
Data: +/s=4.270 GeV 531.1 pb-1 dimu? ete” -ty

» Software environment : Boss 7.0.3

» Inclusive MC: hadrons(5X data size) , ditau(13 X data size) , dimu(1X data size) ,

digamma(1X data size) , Bhabha(0.1x data size).
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Data set and MC sample
Double tag method

B — Nsig
2N, eB(T™ = e v, De)B(n° - yy)

Niq: Signal yields

e T —e v Deand TV - ntn'D,. /1t - K*n'D,

efficiency
Tag: T > e VD,
Signal: 1. % - n*trnD,, n®>yy
2.7 - K*tn'D,, n® - yy
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Tt - nt D,
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Tt > ntn'D, Event selection

»  Charge tracks > n® Reconstruction
Vyy<lem, V5] <10cm 0.05<M,, < 0.20GeV/c?
c0s6<0.93;

X %<200(1-¢ kinematic)

»  Photon selection »  PID requirement

Ey> 0.025 GeV for |cos0] <0.8 Using PID system: ParticalPID(use dE/dx,TofCorr)
E,>0.050 GeV for 0.86 < |c0s8| < 0.92 e :Probe>Proby;Prob. > Proby

0 < TDC < 14(x50ns) n :Prob >Prob.;Prob, > Proby

N, =2 N,.=1,N.=1
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Event selection Js = 3.773 GeV

Signal selection criteria

m (7Z'+7l'0) 1s used to identify semileptonic decay, combined tag and signal selection
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Event selection Js = 3.773 GeV
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Event selection Js = 3.773 GeV
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Event selection Js = 3.773 GeV

Slgnal Selectlon Crlterla The proportion of background: 8.49%

The efficiency:20.1%
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"D, Branching fraction measurement +s= 3.773 GeV
Signal Fit

Vs=3.773 GeV
» Signal shape: signal MC (Based on inclusive MC) simulation® Gaussian function;

» Background shape: From inclusive MC® Gaussian function.
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Event selection Js= 4270 GeV

Atys =4270 Gev.thecut  S1gnal selection criteria ; Ineeroporion ofbackground: 7.12%

.. . The efficiency:15.85%
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O+

Tt > n'tn

pr  Branching fraction measurement +/s= 4.270 GeV
Signal Fit

J/s=4.270 GeV

» Signal shape: signal MC (Based on inclusive MC) simulation® Gaussian function;

» Background shape: From inclusive MC® Gaussian function.
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0_

" - "D Branching fraction measurement

Calculation details

_ Nq
> B(Tt - ntn’Dy) = —
2N reB(T™ —e " v De)B(n"=yy)
JN L
wheree+ e, = e+ = N, =L X0 ,Npges = Npg X=X

Ngen

+ — Bit—=se—v»+D N B, o
> lnput—B( T - n'n VT)X\I( 1 "¢ VTVee”)Z_F(ﬁ)z | ( n yyerr)2

B(t=—e~vTe) (m0-yy)

— Nsigerr err
stat. = B( 1t - n*tn'D,) x \/( )2 + (ST)Z

Nsig
value
Parameter from
Js=3.773 GeV VJs=4.270 GeV
B(t-—e=v,7,) 0.1782+0.0004 same PDG
B(no_,w) 0.9880+0.00034 same PDG
L 11088.8+0.2+13.8+31 531.1 +£0.1 +£0.31 http://bes3.ihep.ac.cn
o 2.652 3.479 MC simulation
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+ 075

" - n*nD;  Branching fraction measurement

Measurement result

Our work(3.773 GeV) | Our work(4.270 GeV) ALEP Belle
Bf(%) 25.47 25.24
Statistic 0.097(0.38%) | 0.01(0.04%)

input Systematic/sys.

0.085(0.33%)

0.39(1.55%)

Nsigerr
€err

B(T™ — e v D, )err

TTlerr

B(n® - yy)err

Total uncertainty

0.129(0.51%)

0.39(1.5%)

2025/8/14
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Tt > K*tn’D, Event selection

> The Event selection for charge tracks , n’reconstruction and photon selection in process of
Tt — K*n%D, are the same as for the previous channel.

» PID requirement:
Using PID system: ParticalPID(use dE/dx,TofCorr)
e:Prob,>Prob,;Prob, > Probg;Prob, >0.001;

K:Probg>Prob,;Probg > Prob,;Probg >0.001;
NK =1, Ne =1
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Event selection Js = 3.773 GeV

Signal selection criteria

m (K+7Z'O) 1s used to identify semileptonic decay, combined tag and signal selection
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Event selection Js = 3.773 GeV
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Event selection Js = 3.773 GeV
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Event selection Js = 3.773 GeV

Signal selection criteria - The proportion of background:
62.02%

» The efficiency:16.67%

0.115< m(x°) <0.15, = (K) < 0.89,
0.8 < = (e) <1.05,
: 302“'0'30 ;;;; S TR S Foiu R RS 0.23 <P, < 1.19, Py < 1.11, ?_‘0'3 I B N IR PSR RN RARE
5l : N(x®)=1, 2.1<mrec(Kn®) <3.18, [

0.82< mrec(Kn’e) <2.62,

o e |
) @é&%{ : Kratio>0.445 ]It
i =

8.4 Y 0.8 1 1.2 1.4 1.6 1.8 2 8.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
MKn° MKn0
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Tt - K*n’p;  Branching fraction measurement s= 3.773 GeV
Signal Fit

Js=3.773 GeV

» Signal shape: signal MC (Based on inclusive MC) simulation® Gaussian function;

» Background shape: From inclusive MC® Gaussian function.
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Event selection Js= 4270 GeV

At /s = 4.270 GeV, the cut

conditions are only slightly
modified.

Signal selection criteria - The proportion of background:

Event
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Tt - K*n’p;  Branching fraction measurement  s= 4270 GeV
Signal Fit

J/s=4.270 GeV

» Signal shape: signal MC (Based on inclusive MC) simulation® Gaussian function;

» Background shape: From inclusive MC® Gaussian function.
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T
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Tt - K*tn'D;

Branching fraction measurement

Measurement result

Our work(3.773 GeV) | Our work(4.270 GeV) BABR ALEP CLEO
Bf(10-3) 4.16 4.71 4.44
Statistic 0.03(0.72%) |0.59(12.53%)| 0.26(5.86%)
input Systematic/sys. 0.18(4.33%) | 0.23(4.88%) | 0.24(5.41%)

Nsigerr
err

B(T™ — e v D, )err

TTerr

B(n® - yy)err

Total uncertainty

0.182(4.3%)

0.633(13.4%)

0.354(7.96%)
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Summary

> We have measured the branching fraction of the decay T+ — ntn’D,and T+ —

K *n®D, with data samples at 3.773 GeV, using a luminosity of 11088.8 pb~!, and at
4.270 GeV, using a luminosity of 531.1 pb™..

™t - ntn'v, branching fraction(%)

Our work(3.773 GeV)
Our work(4.270 GeV)
PDG 25.49+0.09

= K*nov. branching fraction(10-3)

Our work(3.773 GeV)
Our work(4.270GeV)
PDG 4.33+0.15
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Summary

Next to do

» To improve fitting and fit with physical formulas.

» To consider systematic uncertainties, etc.
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