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Introduction

Introduction

Vie Vis Va

Vud Vus Vub
VCKM = Vcd Vcs Vcb

G2 . X Gt
VIV=1 D= GVl Pmimpy (1-m?/m? )2 = XL V21 £4 (42)2
s,

e Uncertainties of Vcky= mainly contributed by |Ves| (0 = 0.6%) and | V4| (0 = 1.8%)
o Latest LQCD: fp+ = 249.9(05) MeV (0 = 0.2%); fp+ = 212.1(07) MeV (o = 0.3%);

fP=K(0) = 0.7452(31) (0 = 0.4%); £P=7(0) = 0.6300(51) (0 = 0.8%)

@ Decay constant f,+ and FF £, (0) measurements=-Calibrate LQCD calculations
(s)

o |V,4| measurement =Test CKM matrix unitarity
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Introduction

Introduction

0.4 —

A T 7 6h% CLbontours " @ Precision test of LFU in charm sector
ok = o 4 e Leptonic decay
’ B T 2 2 2 2
L Belle m* R SM _ omy(-my/m; )"
s ] R = a7 = 2:66 40,01
5oef NEEER . o maemm 2
mm: e = mEO e = 975 £ 001
@ Semileptonic decay [PRD107(2023)094516]
C ¥ S Predicion coszome, - SM _ QED QED
0.2: +H%Lbﬁ).)gr~49§wgm4 I;g??)a;f%gé it R Kofe = 0.97606(16) [500]
C SO T SM _ ED ED
T T T s T s 05 Rpmije = 0.98671(17)27P[500)°
R®) REM, 0,0/ = 0-98099(10)RCP[500]REP

+1),- _
e Evidence (3.140) of LFU violation in e Other D - Pl v Ryye € (0.95 - 0.99)
B — DWity, based on different quark models
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BESIII dataset and double-tag method

@ e e  annihilations data near threshold

;* - =-Double-tag method& Clean environment
(& plam @ Undetectable neutrinos=-extract the leptonic signals
et _’5}8776)\3{4_ e Umiss = Emiss - |5miSS‘v Mriiss = Eriiss - |5miss| 2
P oy /NN .
W,fﬂ%ﬂ;&?&;@ @ BF with double-tag method: B = A@T%@%T
ve ' =-Systematic uncertainties on the ST mostly canceled
Data sample Eem (GeV) | Line (fb~1) | Single tag yields (x10°)
ete” — ¥ (3770) — DD 3.773 20.3 DY ~16.9; D~ ~11.0
ete” — DEDIT 4.128-4.226 7.33 D; ~0.8
ete” — DIt DEi™ 4.237-4.669 10.64 D; ~0.12
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Leptonic decays pt — F‘+Vu

Precision measurement of the branching fraction of D* — 171,

Reference L (b~ 1) | BF(x107%) for (MeV) |Ved| Precision (%)
CLEO, PRD78,052003 | 0.818 | 3.82(32)(09) | 207.1(87)(24)(08) | 0.2195(92)(26)(09) 44
BESHI, PRD89,051104 | 2.93 | 3.71(19)(06) | 204.1(52)(17)(08) | 0.2164(55)(17)(09) 2.7
BESHI, PRL135,061801 | 20.3 | 4.034(80)(40) | 213.5(21)(11)(08) | 0.2265(23)(11)(09) 12 %
Y L a
80| Al PDF X/NDOF=1.0 _| Ip+ptu, = Fng {1 + *Cp}
= [- i‘ﬁlllf:cig:mnd + PRL135,061801] sz-z
L o "\ N = 2833 £57 1 m?} o
T o0f Ty, = = ZEDETDT |y i3 (1 ) [1+ 26
§ [ -yu'v, 3 i 8w iy
s | —Other background | L . o
S 400 . @ the radiative correction term [1]: [1 + ;Cp]
% i ] @ Structure-dependent bremsstrahlung [2,3] =
= 200; Subtracted in the fit
ok i @ Short-distance (+1.8%)[4,5] and Long-distance
202 -0.1 0.0 0.1 0.2 0 .
M2, . (GeV?/ch) (-2.5%) [6]electroweak correction

1 D. Silverman and H. Yao, Phys. Rev. D 38, 214 (1988).

2 G. Burdman, J.T. Goldman, and D. Wyler, Phys. Rev. D 51, 111 (1995).

3 A. Bazavov et al., Phys. Rev. D 98, 074512 (2018).

B (REKXE)
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4 J. C. Yang and M.Z. Yang, Nucl. Phys. B914, 301 (2017).
5 A. Sirlin, Nucl. Phys. B196, 83 (1982).
6 T. Kinoshita, Phys. Rev. Lett. 2, 477 (1959).
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https://journals.aps.org/prl/abstract/10.1103/gb8v-4rnh
https://doi.org/10.1103/PhysRevD.38.214
https://doi.org/10.1103/PhysRevD.51.111
https://doi.org/10.1103/PhysRevD.98.074512
https://doi.org/10.1016/j.nuclphysb.2016.11.012
https://doi.org/10.1016/0550-3213(82)90303-0
https://doi.org/10.1103/PhysRevLett.2.477

Leptonic decays Dt — -+t vr

Measurement of the branching fraction of D™ — 77v, via7m — 771,

3
S

S m—like: Epmc > 300MeV 2 p—like: Epmc < 300MeV
S [ Total Fit S
% 80 — D' t'v, T W, %
e o A ED/4410
L D' n’r*
Sof —okn g
S [ D" K S
E Wl D=t E
= |l =—— D'- t*, t*— non a'*v, £ 200
g [ = Smooth bkg g
[SIPYNE =
0 : 0

MGV N~ 983 & 32 2 Geviey

e 7.93 fb~1@3.773 GeV [JHEP01(2025)89]
@ Precision of BF is improved by 1.8x: B(Dt — 77v;) = (9.94+ 1.1+ 0.5) x 10~*
o for = (204.6 £ 11.4 + 5.2)MeV (~ 5.9%) |Vl = 0.217 £ 0.012 £ 0.006 (~ 6.2%)

o LFU test: R, ), = (2= — 245 4 0.31, consistent with REM = 2.66 + 0.01

D+ —ut vy

B (REXE) BESII £ ERN FRREEHRHARE 2026 £ 4 B 24 HE 28 H 7/19



DF = v

Measurement of D} — (T,

[ Di-u, -y
~ =~ 60 . + Data .
et VelVr T "\prEprF + — Best fit 1
3 (Vs s — Signal o
n _ z Background 2] 1=
3 T £ 2
o+ B VulVr 2 ap g & " g
+ U g : % DTV, g 60-D;
T Ur < L £ amf o 3
T 20 I e NN
H frwi
7-‘--1-7.‘.0 vy 2t o L k|
W ¢ 20
Mty soff L1 E|
0.2 0 0.2 -
M,Zn - (GeV¥/ch) 00 03 Ef.‘.‘“’,‘l"?(cevl)'s 20 - X “f,:,, . &:ﬂ/ﬁn'.s 0.8
Reference Data set (fb~T) B(%) fo [Ves| Stat
Df = pTv,

PRD 108, 112001(2023)  7.33 D=D;*  0.5294 = 0.0108 £ 0.0085 248.4 +2.5+2.2(c = 1.4%) 0.968 £ 0.010 = 0.009(c = 1.4%)
PRD 110, 052002 (2024)  10.64 D;*Di¥ 0547 £0.026+0.016  246.5+ 5.9+ 3.6(c = 2.8%) 0.986 % 0.023 + 0.014(0 = 2.8%)

Df = 1ty,
PRL 127, 171801 (2021)  6.32 DE D 527+010£012  25L1%24%3.0(c = L.5%) 0.978 £ 0.009 £ 0.012(c = 1.5%) = e,
PRD 104, 052009 (2021) 632 DED;* 5214025017 2497+ 6.0+4.2(c = 2.9%) 0.972 + 0.023 £ 0.016(c = 2.9%) st
PRD 104, 032001 (2021)  6.32 DED:F 52040254020  251.6459+4.9(c = 3.0%) 0.980 % 0.023 % 0.019(c = 3.0%) S'"‘“'ta"e"“s:'f it e enerey points
T '

JHEP 09, 124 (2023)  7.33 DED;F 537T+017T£015 2634 4.0%3.7(c = 2.2%)  0.987 £ 0.016 = 0.014(c = 2.2%) = v,
PRD 108, 092014 (2023)  7.33 DiD;* 54440174013 255.0£4.0%3.4(c = 2.1%) 0.993 +0.015 = 0.013(c = 2.1%) 7+ =t 0, with BDT
PRD 110, 052002 (2024) 10.64 Dy*D:¥ 5.60£0.16+020  252.7+3.6+4.5(0 =2.3%) L1011 +0.014 % 0.018(0 = 2.3%) constrain the same BF

=yt etveds, wt oy, 7t 700,
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https://doi.org/10.1103/PhysRevD.108.112001
https://doi.org/10.1103/PhysRevD.110.052002
https://doi.org/10.1103/PhysRevLett.127.171801
https://doi.org/10.1103/PhysRevD.104.052009
https://doi.org/10.1103/PhysRevD.104.032001
https://doi.org/10.1007/JHEP09(2023)124
https://doi.org/10.1103/PhysRevD.108.092014
https://doi.org/10.1103/PhysRevD.110.052002

DF = thwe

Comparison of fp+ and fp:

T T T T
L ad21(2t 1+ 15Pice2200)k60

ETM(2+1+1)

ETM(2+1+1)

FMILC(2+1+1) PRD98(2018)074512

FMIL C(2+1+1) PRD90(2014)074509

PRDY1(2015)054507

LATTICE2013(2014)314

FMILC(2+1+1) LATTICE2013(2014)405

FMILC(2+1+1) LAT2012(2012)159

T T T
212.1+0.7 ‘ |

212.7+0.6 .
212.6£0.4 .
207.4+3.8 Ll

202.0+8 —

212.3+0.3+1.0 .

209.2+

36 el

EMM@i1+1)  Prool(2ols)0shs07” T 2d7osh1 T Ted |
FMILC(2+1+1) PRD98(2018)074512 249.9+0.4 '
FLAG21(2+1+1) EPJC82(2022)869 249.9+05 '
HFLAV2L PRD107(2023)052008 2522425 "
CLEO PRD79(2009)052002, T,V 251.8+11.2+5.3 #—=—t
CLEO PRDBO(2000)112004, ;v 257.0+13.345.0 +—me—st
BaBar PRDB2(2010)091103, T,V 244,6+8.6+12.0-——d—t

Belle JHEP09(2013)139, T, v
BESIN 6.32 fo PRD104(2021)052009, 1,y
BESIII 6.32 fort PRD104(2021)032001, T,y
BESIN 6.32 fb! PRL127(2021)171801, Tv
BESIN 7.33 fo! PRD108(2023)092014, T,v
BESIII 7.33 fot JHEP09(2023)124, T,y
BESIII 10.6 fo! PRD110,052002, v, D.'D;

261.1+4.8+7.2 _\aaal
249.746.0x4.2 e
251.6+5.9+4.9 Wt
251.1#2.4+3.0 L]
255.0+4.0£3.1 [l
253.4+4.0£3.7 -
259.6+3.7+4.6 Hot

BESIII 0.482 fb"!PRD94(2016)072004, uv
CLE! PRD79(2009)052001, pv
BaBar PRD82(2010)091103, pv
Belle JHEP09(2013)139, v

BESIIN 3.19 fb! PRL122(2019)071802, pv
BESII 6.32 fb! PRD104(2021)052009, pv
BESIIN 7.33 fo! PRD108(2023)112001, puv

BESII 10.6 fb? PRD110,052002, yv, D;D;

245.5+17.8+5 F——1

248.4+2.5+2.2
253.246.1+3.7

256.7+10.2+4.0  #e—t
264.9+8.447.6 H——H
248.8+6.614.8  w—tH
253.0+£3.74¢3.6 [ o
249.8+3.0+3.9 HoH

ot

e

HFLAV21 PRD107(2023)052008 205.1+4.4 et

CLEO,uv PRD78(2008)052003 207.248.7425 —omd
BESIII,uv 2.9fb™, PRD89(2014)051104 204.2+5.3+1.7 +=d

BESIII,tv 2.9fb™ PRL 123(2019)211802 224.7+22.5+11. 34———e—H
BESIII,v 7.9fb" PRL123(2019)211802204+ 1145  #—s—4
‘BES\H,pv 20.3fb {PRL1‘35_061901 2135+2.1+15 | # 0=1.2%)

Il Il Il Il Il Il Il Il Il
0 100 200
f.. (MeV)

# (REAXF

BESIII Combined 1V
BESIII Comblned WPy |
Lo

253.93+1.54+1.82 ™
252.08+1.34+1.82 ® 0=0.9%
I I I

0 100

200

f.. (MeV)
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Semileptonic decay D — R€+ug

Precise measurements of D — K~ ¢*v, and Dt — K¢ty

arXiv:2601.21196, 2601.21185, submitted to PRL

Tmp's K'u*\l/,l
1 y¥ndf=132/93

x10°
80F (@) D’- Ke*v, +Data
60 x*/ndf=133/94 — Totalfit
—-Signal
- —-Peak bkg T
= “ Other bkg
>
v 20 E
=
NS —
2 (©D"'>Ketv,
= 2 —
e 20f x*mdf=99/94
=
101 1

x¥ndf=126/93

L

01 0.0 0.1
U s (GEV)

0.1

B (REKXE)

0.0 0.1

iss (GEV)

BESIII LK F RN FERETHMAME

e Data: 20.3 fb~1@3.773 GeV

o Improved measurement of BFs
B(D° — K™ e've) = (3.527 & 0.005 4 0.016)%
B(D® — K pTv,) = (3.429 +0.007 + 0.017)%
B(D" — K%etve) = (8.918 £ 0.025 4 0.050)%
B(DY — K°uTv,) = (8.763 £ 0.029 4 0.052)%

@ Most precision LFU test: Consistent with
Rsm = 0.97540.001
BD° =K utuv,)

Ey B(DO —K—etuve)

Bt —-Kutv,)

B(Dt —KOetw,)

= 0.972 £ 0.003 £ 0.004

= 0.982 + 0.004 £ 0.002

2026 £ 4 A 24 HE 28 H
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https://arxiv.org/abs/2601.21196
https://arxiv.org/abs/2601.21185

Semileptonic decay D — R€+Vg

Precise measurements of D — K~ ¢*v, and Dt — K¢ty

2
¢ G2V.|2 2 2_ 2 2 3 2 2
drt _ GglVesllalg q-—my q° +’"g m[ 2\ _ 2mplq| 2 2\ _ mMp—myg 2
diZ = T 96n3m2 2 |h | |ht | v ho(q?) = > f+(a?), he(q?) = > fo(q?)
D Vaq Va
1 T T T T T T T T T T
_ _ 8 © HFLAV23 PRD113(2026)012008 0.7376+0.0034+0.0001 L
2 < —— This work
% T RuKe', NE 60| 51 LQSC;;‘)alcnhlion FLAG24 PRD113(2026)014508 0.7430+0.0027 .
3 % mRev, % . aCD uncerainty_z2 ETM PRDO6(2017)054514  0,765+0.031 i
,,5 .-5 u 1 HPQCD PRD107(2023)014510 0,7441+0.0040 1
5 5
ermilab an .7452+0. .
g \ 2 Fermilab and MILC PRD107(2023)094516 0.7452+0.0031
05 1 15 05 1 15 - 05 1 15 0 N
¢ (GeV/ch) ¢ (GeV/ct) @ (GeV/c) BaBar D" K'e'v, PRD76(2007)052005 0.7263+0.0072+0.0092 kel
(@D’ decay (© D decay Belle D Ke'v, PRL97(2006)061804 0.6944:+0.0072+0.0216 HeH

)
1.5 x¥/Nbin=21.6/18 - 15 x/Nbin=21.8/18
~Data —~Data
—Fit —Fit

CLEO-c D-.Ke'v, PRD80(2009)032005 07365£0.0041+0.0041 M
BESIII D- K(e',PRD92(2015)112008 0.7478+0.0062£0.0113 ek
] BESIII D Kl'v, arXiv:260L2119  0.7355:0.00070.0014 o
Average 0731260.0007:00008

0 0.5

05 i 15 05 i 15 DoK
@ (GeVYch) ¢ (GeVi/ch) f+ (0)

) ff:(O) = 0.7355 £ 0.0007stat £ 0.0014yt; |Vcs\ = 0.9608 £ 0.0009tat £ 0.0019ys; £ 0.00401,qcp
@ Experimental uncertainties of f_{f(O) and |V|: 0.22%
@ Additional uncertainty of the input f{(0) calculated by LQCD: 0.42%
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2= Gt
Precise measurements of D' — K=¢*v, and Dt — KT,

@ Oy is the angle between the lepton momentum and the direction opposite to the

D-meson momentum in the fv; rest frame
_ dI¥(cos Oyy>0)—dI*(cos Oy <0)

e Forward-backward asymmetry: Apg(q?) = T cos B0} T A (ccs Bro0)

@ Theoretical expression:

2 m>2 2 m2
Arp(¢?) = 2P s (1= ) ZE Re (ho(a?)he(a?))

72
02 -
@ Overall forward-backward asymmetry oal s ns | e ssns
(ARGE7) = (+0.3 £ 1.7 £ 1.7) x 1073 DOt U:+T+*+=;++++
K uty _ —0.1f —Theory F
(Apg" ™) = (—58.8+2242.1)x 1073 Foa pa—
<A§(];e+ue> _ (_0'9 +99+ 18) %« 103 3;: xzmninilg.so/ii ’ Nbin 147718 +
KO+ “ g
(AR — (544 4£3.6+0.7) x 1073 o

o Agree with (A25) = 0 and (ALL) = —0.055 +0.002

00 05 10 15 00 05 10 15
q? (GeV¥cd)
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Semileptonic decay D — R€+Vg

First Experimental Constraint on the Scalar Current in the D°+) — K¢* 1, Transition

0.10

0.05)

Tm(ck)

—0.05/

~0.10,

. . . G

Corresponding effective Lagrangian: Logs = —4—\/5 78 Zl:e,,u,-r Zicf(’)f + H.C.

SM: O\ = (37, PLc)(Tey* Pit) with coefficient ¢y = 1

NP: Potential right(left)-handed scalar current Of;(L) = (SPg(1) ) (7¢Prl) with complex Wilson coefficient

¢
CR(L)

Simultaneous fit to the measured partial decay rates and forward-backward asymmetries to constraints on
the right- and left-handed components of the scalar current with input the BF of DY — /T,

2 ¢ ¢ MHMR £ (P
h(q”) = (1 + Csm) T fo(g”) and

2
mp. 2 m? m%} 2
B(Df — ttv,) = 1p, =, ( - rﬁi) ‘VCS| mg|1 Cpi(m#ms)mA
@ 008 () 004 (©) Variable With SC Without SC
' I o2 f+(0)|Ves]  0.7167 4 0.008 £ 0.014  0.7160 £ 0.007 & 0.014

N . r1 —2.28 +0.04 4 0.02 —2.3240.02 £ 0.02

0.00] * % 0,001 # =5 0.00 . Icsl 0.02 & 0.02 + 0.02 o
004 ooz Re(cﬁ 0.007 £ 0.008 + 0.006 —
W ool 2B Im(c) +0.070 £ 0.013 £ 0.010 —

S o G oW ow 0w 0w o o oo X2 /ndt 132.9/139 138.5/142

% R

B (REXE) BESIII L RN FERETHRHAR 2026 £ 4 B 24 HE 28 H 13/19



Semileptonic decay D — n€+ vy

300f e 1.
@, ceries(2 par) () Tarb? ©
| B ¢ EEERS Gy oo Sananesm
R 2 17 osf T
s g % z 5
Froforom Fanof 7 £ = ok <
s H =05 1T
=2 =2 4
sof- = 0.2
<
L "0 0.‘5 ‘; 1:5 015 1‘ 115 0:5 ; 115
02 q? (GeVYch) q2 (GeV¥/ct) q2 (GeV¥cd)
T T
08850 " @ arXiv:2506.02521, submitted to JHEP
10.36+£0.05 -—
byt BN @ Data: 20.3 fb~1@3.773 GeV
0,552%}0],{251 -t . A
pyeor T @ Precisions of BFs and FF are improved by ~ 2x
0.37072%
e 7] B(D* — nutv,) = (9.08 +0.35 + 0.23) x 10~
05 071 . 7’”,[/ ) = . . .
0.343+0.013 [ + + 74
103001 0.382£0.027£0.005 i B(D — ne I/e) = (975 +0.29 + 028) x 10
21 0.347+0.009+0.005 «
Dz‘suqooeéom“s I, \ \ sz(o) = 0345 Zl: 0008 :l: 0003

70 @ LFU test: RZ/e =0.93 £+ 0.05 &+ 0.02= Consistent with SM
BESII| S5 L2817 A BREFIAR 6 ELAMEEBE  14/19



D nlttee
First study of Dt — n'¢*v, decay dynamics

T
D -ne'v, D' -nu'y

+ . Dat I~ |4 Dat: [ 40 - nuy, @) ] 15F —Thiswork --ccom 1 (c)
100D = MV, :Dal:m D" - me've tD:‘:m 7mmnw @ - CCQM [6] —LCSR (7] @ 10 + Thiswork  Thiswork ]
D'’ «u Other background o04r 1 LER (8 ~-Lerof) F © CCQM [1] & CCQM [1]
% ol ¢ e oy F 7 CCQM[6] ~ CCQM[6] ]
3 et s i o 8 Il SLCSR[7] wROM[9
(0] « Other background Lo2l = 1] n SIERd 1
K] 3 B S = T -+RQM [9]
g 501 A r & LCHO [10] B
S 50 Eogf at — °F
= SO 0" - nev, (b) Sarar «@ r
2 2 | —oaafi o[ — S prediction ] L
So4r 1s 04 J
2 ] [
o0z 3 ]
o AT o . . 02|~ ]
-02 01 0.0 0.1 02 -02 -01 00 0.1 0.2 ]
U, (GeV) 000z 04 ) 00 02 04 06 0. 0 2 R 44
mss o (Gev?/ch) B(D' - n'1'v) (x10%)

@ Data: 20.3 fb~1@3.773 GeV PRL134(2025)111801
@ First observation of D™ — 71" v, with significance of 8.60

B(D* — n/pty,) = (1.92£0.28£0.08) x 10~%; B(D* — 1f'etve) = (1.79£0.19 £ 0.07) x 10~
@ First extraction of the FF of D™ — n//Tu;: f;”/ (0) = 0.263 & 0.025 & 0.006

o LFU test: R =1.070.19 £0.03

r LT
o 17— 1/ mixing angle: ¢p = (39.8 + 0.8+ 0.3)° (cot? gp = =/ ttre” Dl onttuyy

Dt —n/ttuy, /Tp+ —netu,
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oF =+ nOutva
- N+
Ds — 77( )/~L Yu

30 o v, ¢ s @ I o ® ] 4 Dl v, { Do v, Py Do,
o0 " :':I‘:;m“"ﬂ ] p oo ] 15F —Thiswork - -coQMp9) + B
R . 12 Leswp - -coomi)
L .7 ) .1 Juef L
Em © @ o =
2 1 1 A 0.5fkg e tFTT
g‘m_ [ LQCDM (32] - LQCDAN (32]
2 1 O
5 1F —roww © ® 4 L
100) < ; . i B g
Pty t ! o.saﬁﬂfiffi”i’%
% X 4 0. X X 1 1 0.0 05 1.0 15
o MuMl:(GeV’/:‘f ™ . OIMM“\IGOcVz/c‘l)” ” * o .,zu;‘."\'*m 1 ° qlfl{;sew.ﬂ o q* (GeVY )
@ Data: 7.33 fb~1©4.128-4.226 GeV PRL132(2024)091802 -——
LQCD(I) PRD 9L 0.542+0.013 L
@ Precision of BFs are improved by a factor of ~6 LQeD(I) PRO 9L 056420011 "
+ + LCSR EPJC 82,12 0476'%g e
B(DJS — nutvy,) = (2.235 £ 0.051 + 0.052)% LeR e e, e
B(D¥ — 1/t r,) = (0.801 £ 0.055 + 0.028)% Loy o o .
@ First extraction of the FFs via semimuonic decays o e e 0% "
’ 62, 014006 .
£ (0) = 0.465 £ 0.010 £ 0.007; £] (0) = 0.518 & 0.038 & 0.012 Com raermns oo e
. . - . . ccQm PRD 98, 0.78£0.12 ———|
@ Most precision test of lepton flavor universality in Ds sector QCDSR PLEs0 050004 bt
/ !~ nev, 4 4
R}, . = 0.991 £0.020 £ 0.016; R}, = 0.988 £ 0.082 + 0.031 bral o0y, camsomacsr . §
; ; P gy, oo ),
@ First extraction of the forward-backward asymmetry parameters o5 o o

(A1) = —0.059 % 0.031 % 0.005; (All,) = —0.064 % 0.079 + 0.006 0)
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Ds = KOCTwy
First Measurement of the D] — K°u"v, Decay

0 w Bas £ EA e [ S
601~ Total fit 1< 2., fL LCsR! 1IMPAZ1(2006)6125  0,820+0.080 ——
- L — Total fi é é o~ LCSRZ PLB857(2024)138975 0.692+0.027 L
= 0 - D Koy, = T, _+_3— t CLFQM® PRD71(2005)014020 0,67 .
° 40; D;— Kn*n® g 5 ) cLrom? e 080000 ”
> s B ccQm FP14(2019)64401  0.60+0.09 ——
Q : ——- Other bkgs : 00 05 q11(.((;'6\]:]'.5 20 00 05 q:](.((:)'evzl).S 20 ROM PRD101(2020)013004 0,674
a L hQCD PRD109(2024)026008 Q.57
§ 20 (c) LocD o Hd) LQCD PRD107(2023)094516 0,6307+0.0020
kot ] ;*: 5 /' BESIII K’'v, PRD110(2024)072017 0.676£0.098£0.022 +—=—i
gmi ér/ ! ﬁ__Fq__#:%‘ BESIII K°I'v, PRL1352026)161802 0,623+0.036+0.009 +ed
- ,_zé‘: s |Average 0.627£0.036+0.009 4
0.2 -0.1 0.0 0.1 0.2 — I
2 2 00 05 10 J.S 20 00 05 1.0 ’1,5 2.0 D.K®
M; . (GeVY) ¢% (GeV?) ¢*(GeV?) .77 (0)
@ 7.33 fb~104.128-2.226 GeV PRL136(2026)161802
e First observation of D] — K'utv,: B(Df — K'utv,) = (2.89 £ 0.27 £ 0.12) x 1073
@ Improve measurement of FF combined with D} — K°/Tv,: ffO(O) = 0.623 + 0.036 £ 0.011

o LFU test: R¥) = 0.97 +0.12 + 0.04= Consistent with RS} = 0.98099(10)(500)
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Comparison of |Vcs| and |Vy|

Comparison of |V | and | V4|

B (REXE)

BESIII LK F RN FERETHARME

T T T T ‘ T T T T ‘ T T T \00‘&5 T T T T T T T I T T T T N T T T T I T T T
HFLAV23 0.9691:+0. .
CKMFitter 0.97349+0.00016 1 H FLA\_/23 0.2240+0.0028
- CKMFitter 0.22487+0.00067 ]
BESIIIT Ds— nl'y, 0.9438+0.0117+0.0274
2 ool )+
BESINNZ Ds- M1V, 09438£0.0344£0.0381 e Bele  D-1I"v, 0.2249+0.0071+0.0109 e
Belle!  D-Ke'v,  0.9071+0.0094£0.0284 to BaBar D-T(e'v,  0.2181+0.0060+0.0042 ot
oSt Ay sl ecaoc Ml CLEO-¢* D~ 10/e'v, 0.2317+:0.0048:0.0025 b
BESII. D K%, 09760:0.0081:00153 m BESIIIY D-m"%e'v, 0.2250+0.00240.0023 W 0=15%
BESII  D- K, 0.06080.0000:0.0044 « 0=047%| | BESIIIZ D-n'l"v;  0.1954+0.0185£0.0106 H—s—H
CLEO-¢2 D-nl'v 0.2507+0.0175+0.0099 H——e—H
Belle?  Ds—Tepn 1.0200£0.0188£0.0282 il
BaBar? D 'Teluv 0.9516+0.0356+0.0549 He-+ BESII |3 D-nl V| 0.2274+0.0058+0.0091 H-H
CLEO-c2 Ds=Trpev 1.0108+0.0300£0.0193 b4 BESIII* D.-K%'v  0.2236+0.0127+0.0032 ——
BESIII4 Ds-Tv average 0.9892+0.0060:0.0074  * 0=0.96%
Belle® L\ 0.9716£0.0256£0.0186  tei CLEO-¢® D—pv 0.2197+0.0092+0.0027 ——i
BaBar® Ds— v 1.0348+0.0328:0.0293 e BESIII D-1yv 0.2170+0.0121+0.0056 ——
CLEO-c® Ds—pv 1.0024+0.0400£0.0155 =4 BESIII D-pv 0.2265+0.0023+0.0016 ol 0=1.2%
BESIII® Ds—Hv average0.9716:0.0092+0.0056 * 0=1.11%
Average ‘ ‘ 0.9648+0.0009+0.0036 -‘ Average 0.2259+0.0014+0.0013 L]
L1 L Lo Lo L | |
_05 O l Il Il 0.1 Il Il Il 0.2 Il
Ved A
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Summary

@ (Semi)leptonic decays of charm mesons are important for determining CKM matrix
elements, calibrating LQCD, testing LFU, et al.;
o Precisions of |V4| and |V,| have been reduced to 1.2% and 0.5%, respectively;
o Precisions of fp+, fry: and f2=K(0) have been reduced to 1.2%, 0.9%, and 0.21%,

respectively;
e No evidence of LFU violation is found in charm decay

@ More precision measurements (D — w¢*v, ...) and searching for rare semileptonic decays
will be presented

e Additional 3 fb~!data @4.178 GeV in future [CPC44(2020)040001] will further improve
the precisions in Ds sector.

@ Review of experimental studies of charmed meson decays at BESIII, arXiv:2604.20644

Thank you
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