Jiahui Qiao Huijing Li Junfeng Sun

Henan Normal University

Sep. 21,2025

E-mail: 2102183021 @stu.htu.edu.cn



mailto:2102183021@stu.htu.edu.cn

N <
Motivation =l

MC samples
ST Analysis

DT Analysis
Next to do




, Henan Normal University l

& @
" 2 2
D* G m
E 2 r2 2 RS
(DY — €ve) = 2 Vedl fGemempe (1 = —)

Fig. 1: The Feynman diagram of the leptonic decay D* — £*vy.

B Measurement of the bf of * - * is important to determine -+ to validate the
calculation in LQCD,and better to test the unitarity of the CKM matrix.

B Teston - lepton flavor universality in charm sector.

B With the predicted +: +: ,themeasured +and - are crucial to test different
theoretical calculations of the decay constants and help discriminate different models
and indirectly improve
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FMILC(2+1+1)  PRD98(2018)074512 [

FMILC(2+1+1)  PRD90(2014)074509 o

ETM(2+1+1) PRD91(2015)054507 —_—

PDG2025 PRD110(2024)030001 e

CLEO PRD78(2008)052003 H

BESIII (2.93 fb™") PRD89(2014)051104

BESIII (20 fb) PRL135(2025)061801 H———H
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f.- [MeV]
T T J T T T | T T | T
SM global fit PDG(2024) 0.22487+0.00068 (]
HFLAV21 PRD(2023) 107, 052008 0.2208+0.0040 ]
HPQCD PRD84(2011)114505,7°I'v, 0.225+0.06+0.10
ETM(2+1+1) PRD96(2017)054514,7°I'v, 0.2330+0.0137+0.0067 [
CLEO PRD80(2015)032005,7*'e*v, 0.2381:0.0066:0.0025 -
BESIII PRD96(2017)012002,7%*v, 0.2243+0.0058+0.0026 -
BESIII PRD92(2019)072012,we'v, 0.2278+0.0034+0.0023 T
BESIII PRL124(2020)231801,nu*v,, 0.242+0.041:0.034 l—‘-—l
BESIII PRD89(2014)051104,1"v,  0.2165+0.0055+0.0020 I‘
BESIII PRL135(2P25)061801,u’v“ o.2zesto.0023¢o.oo11T0.0009¢0.0007 .
1 1 1 1 1 1 1 1 1

Experiment B(D* — ptv,) (x107%)

MARK-III [26] <7.2

BESI [27] Brns

BESII [29] 1225 £ 1.0

CLEOQ [30] 35+£14+06

CLEO [31] 4.40 + 066700

CLEO [32] 3.82+0.32+£0.09

BESIII [33] 3.71 £0.19 £ 0.06

BESIII [34] 3.74 £0.17 £ 0.06

Experiment Decay chain B (%)
CLEO-c [13] D} — uv, 0.594 + 0.066 = 0.031
CLEO-c[14] D} - ttv.(t¥ - p*v,)  0.552 +£0.057 £ 0.021
CLEO-c [15] D! - ttv. (75 - e*v,¥;) 0.530 £ 0.047 = 0.022
Babar [16] DY - e*v, < 0.023

Babar [16] Di = phvy 0.602 + 0.038 + 0.034
Babar [16] Dt -ty (4 > ev,.v;)  0.507 £ 0.052 + 0.068
Babar [16] D! = v, (t" = ptv,v) 0491 +0.047 £ 0.054
Belle [17] D; - utw, 0.644 + 0.076 = 0.057
Belle [18] D! — e*v, < 0.01

Belle [18] Df — u*v, 0.531 £0.028 £ 0.020
Belle [18] Dt = 1ty 0.570 + 0.021-09%
BESIII [19] B s yh, 0.495 + 0.067 + 0.026
BESIII [20] D} = utv, 0.549 £ 0.016 £ 0.015
BESIII [21] B — prw, 0.535 £0.013 £ 0.016
BESHI[21] D! > vty (tF > 7', 0.521 £0.025 +0.017
BESINI [22] D! — ttv. (75 = 7*2%;)  0.529 + 0.025 + 0.020
BESII[23] D! - ttv, (t* - e*ve¥;)  0.527 +0.010 + 0.012

BESIII [25]

Dt = ttv. (T4 > 1t vy)

0.541 £ 0.017 £ 0.013
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.OSCAR version : 2.6.2 . Double tag method
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T/l * For the i-th tag mode:

o—
N / = 2NDDBST GST
> —

/ DT = 2Np+p-8B STB sig EST ,S1g

» Measured branching fraction:

7\ o

+

Bmg — Z
Slg
D™ - K'nn D™ — ngr+7r_ir_ El
D™ — Kon~ D™ - KK n~ j ST,sig
D™ - Ktnnn° D™ — K"K n~ where , Esig = :

D™ - Ko n’ D™ > n'nn SN :



Good charged tracks (not form ©9)

e |Vz| < 10 cm
o |Vxy| < 1Tcm
* |cosB| < 0.93

. PID (GlobalPID)

maximum probility
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. Good photon

« Barrel E > 25MeV, Endcap E > 50 MeV

*O _charged >10°
e« 0 <TDC £ 14 (x50ns)
0

e [Vz| < 20 cm ,|cosB| < 0.93
M (m*nt”) € (0.487, 0.511) GeV/ ?
. X \2/tX< 100

0

«m’: M ( ) € (0.115, 0.150) GeV/ 2

*xi <50 :
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Tag mode

AE
(GeV)

Myc
(GeV/c?)

D — Kt'nmn
D™ — Kg:r'r_
D> K'nmaa’
D™ — Kgﬁ_?ro
D — Kgﬂ'_?r_f’
D - KK n~
D™ - natn
D > K'nnnn'

(-0.025,0.024)
(-0.025,0.026)
(-0.057,0.046)
(-0.062,0.049)
(-0.028,0.027)
(-0.024,0.023)
(-0.030,0.029)
(-0.029,0.027)

(1.865,1.875)
(1.865,1.875)
(1.865,1.875)
(1.865,1.875)
(1.865,1.875)
(1.865,1.875)
(1.865,1.875)
(1.865,1.875)
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Events/(0.002 GeV)

Events/(0.002 GeV)
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0
A E(GeV)
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-5 T T~ 51.32 51.08
-, 0 - 55.21 51.42
-, * - -0 26.29 24.53
-, 0-0 28.09 26.45
-, U= =9 34.92 29.68
-5 T T T 40.35 40.91
-4 T T T 54.24 54.10

- L T T T T T 2320 23.29
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DT analysis
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e Only one good charged track
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T T v 39.53 35.81
-, 0 42.36 36.25
e 22.46 18.24
- b 23.53 19.33
= 9= == 25.72 21.37
I 32.24 28.88
e T 42.67 37.77

A F- < | 16.69
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e Estimate the measurement precision =J v LV
2 2
— -1 at /s = Afpr [ (1ATp+ 1AB)2 (AIVch)
L= 1 VS =3.773 GeV ot \/(2 o ) + (348)° + (Sl
+ - = £00'+—_) + —=28x 109 AV 4| _\/(1A7D+)2+(1AB)2_|_<AfD+>2
2
Nig = 2NppBipelr= 6.4x 108 | sTCR(%) BESIIN(%)
BF 0.14 2.0
Nir = 2Np+p-Bgr Baig€lr gy = 5.4% 10° ¢ 0.07 1.0
0.07 1.0

M. Ablikim et al,, (BESIII Collaboration), Phys. Rev.
Lett 135, 061801 (2025).

16



Source Uncertaintiy (%)
My fit 0.30
u* tracking 0.06
u™ PID 0.10
extra y Xtr
E . & && Ngh;rage 0.08
Mﬁﬂss fit 0.90
Effect of D — yu'*v, 0.17
Tag bias 0.14
MC statistic 0.16
Total 0.99

Table 14: Systematic uncertainties in the measurement of the BF of D" — u™v,,.

17



. Summary

n Based on the signal MC samples, the ST efficiencies and DT efficiencies
for 8 tag modes are obtained.

m The predicted result shows a 15-times enhancement in statistical
precision compared to the world's current most accurate result (BESIII).
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