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Motivation

Vud Vus Vub
VCKM = Vcd Vcs Vcb
th Vts th

Uncertainties dominated by |V.| and | V4|

a7 o VeI ()]

@ Semi-leptonic decays of charm mesons are important for determining CKM matrix
elements |V )|, calibrating LQCD, testing LFU, et al.

@ FF measurement=-Calibrate LQCD calculations

o |V,| measurement =Test CKM matrix unitarity

o BF ratios=Test lepton flavor universality (LFU)
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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 semileptonic signals
et _’5}8776)\3{4_ e Umiss = Emiss - |5miSS‘v Mriiss = Eriiss - |5miss| 2
P o D+ NI . _ i o ND
- O@ e BF with double-tag method: B = 7NST€DTT/EST
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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D(S) — P(S)erVg

Theoretical expression of differential decay rate:
o Point-like: Digy — P{Tvy (P = K,m,n,1') [PRD101(2020)013004]

d0 GHVeol® (6 = m)lBel M2 oo o
ar oM
dg?  24xd m? (14 5g2)molPel™|f (7))

o Consider resonance’s width: Dy — ST vy (S = ap(980), £,(980), f5(500))
[PRD102(2020)016022, PLB759(2016)501]

d’T GHVeal® 1172, o 2 my . mj 2 2 2|2
dq?ds 192774'"30)\ P2(mb, s, ) (1 ~ ?) (1+ ﬁ))\(moa%q I (q7)7P(s)
P(s) £l pmr Flatte for a9(980)/f,(980)

\ = [ —s—i(g1prrtE2rRR)2
Pls) = me, I'(s)

(s—mpy )2+ T2(5)

,RBW for £,(500)
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Recent results at BESIII D — Pt 17

D° — K7€+Vg and Dt — R0€+Vg

Events / (0.004 GeV)

10°

10*

10?

10°

Data: 7.93 fb~1@3.773 GeV

PRD110(2024)112006
: ) II('e"ve I g: ) II(';L"VIL '
| y/ndf=1.7 g_ x2/mdf=1.4

T

[ Nt 0
D" K¢e*v,

F D' Kt
F y/ndf=1.1

EE (MK

Improved measurement of BFs
B(D° — K~ eTv.) = (3.521 £ 0.009 & 0.016)%
B(D® — K p*v,) = (3.419 £ 0.011 4+ 0.016)%
B(D™ — K’etve) = (8.864 + 0.039 + 0.082)%
B(D" — K°uTv,) = (8.665 + 0.046 + 0.084)%

Most precision LFU test: Consistent with

Rsm = 0.975+0.001

B(D° =K utu,)

B(DO—K—eTve)

B(D+~>R0,u+u“)

B(DT—KOet )

= 0.971 £ 0.004 £ 0.006

=0.978 £ 0.007 £ 0.013

Isospin test: Consistent with 1

T(D° =K etue)
T(DF—=KOeTwe)
r(D° =K ptv,)
L(DT—Koutu,)

BESIII ERNFHEREMHAR

= 1.000 £ 0.007 £ 0.012

= 0.993 +0.008 £ 0.012
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D> PLTve
D° — K7€+I/g and D" — R0€+Vg

T T T T T T T T LA L B B B B T
© 151 (¢ D°decay 4 0,661:0,067-
~— This work 0.79:0.01 -
LQCD calculation 0762
LQCD uncertainty
B 0782012
1% 1+ s o6
0765:0081 —
07380:0,0044
X . . . X . 07441200040
05 1 15 0% 05 1 15 07452:0,0081
2 2
O @GV P ——
. Kev, 0727:0007:0000 =
@ 15F (® D' decay a
This work D-Ke'v, 0739:0.007+0.006 T+
LQCD calculation 1 D -Kle'v, 0748:0.007:0012 -
LQCD uncertainty . | | "oy, 07246:00041200115 =
$
i - 1+ 4 BESIII PRL (2019)011804.0" - K 'y, 0,7327+0.0088£0.0030 4
r s BESIII PRD92(2015)072012.0° .K €, 0.7368:00026:00036 +
! BESIII PRD110(2024)112006, D ~KI', 07366:00011:00013 + 5=0.239
o b e by L
o L L o L . 0 0.2 0.4 0.6 0.8
5 1 5 1 0 5 1 15 DK
q? (GeV¥/ct) q? (GeV/ch) q? (GeV¥/ct) 770)

o Latest LQCD: FP=K(0) = 0.7452(31) (0 = 2.4% — 0.4%)
@ Most precisions of FF 7(0) (o = 0.23%) and | V.| (0 = 0.48%)

ff(O) = 0.7366 %+ 0.0011gpa¢ £ 0.00135yst; | Ves| = 0.9623 £ 0.00154¢¢ £ 0.00175ys¢ £ 0.00401,qcD
@ Measured FF fX(0) is consistent with the LQCD calculations within 2.5¢
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D> PLTve
- N+
Ds _>77()/~L Yu

m-D;_"lN“.vy + Data @ T v ® ] ¢ Do v, f Dlon L kY, e
o0 ' :l::‘b:kymunﬂ ] P ] 15F — Thiswork - -ccomp9) + 4
R . < Loskin - -cooMise
L i ) .1 Zwef t
Em, © @ 3 R e
] i 1 A 0.5fkg e tFTT
g’m_ 1 [ —tecomi - Locoan i
z 1 o
Fopt iy poi { ! Pl espEEET T
O R T a— 04 03 1 00 0T 02 a5 - 3 00 05 10 15
MM? (GeV¥/c) MM (GeV¥/ch) ¢ (GeVYeh & (GeVeh q (GeVY cf)
@ Data: 7.33 fb~1©4.128-4.226 GeV PRL132(2024)091802 —
LQCD(l) PRD 9L, 0.542+0.013 L
@ Precision of BFs are improved by a factor of ~6 LAoRD o9 05620011 -
+ ) = lom  srmmoen  omil =
B(DJS — nutvy,) = (2.235 £ 0.051 + 0.052)% LRy o |
B(DY — n'utwy) = (0.801 £ 0.055 & 0.028)% e s ——
@ First extraction of the FFs via semimuonic decays o e e 0% ]
/ PRD 62, 014006 (- .
£(0) = 0.465 £ 0.010 £ 0.007; £}/ (0) = 0.518 + 0.038 + 0.012 G e oo
@ Most precision test of lepton flavor universality in Ds sector oo hae oroe001 b
’ PRD108,092003, D, - ne', +( 34 -
R}, . = 0.991 £0.020 £ 0.016; R}, = 0.988 £ 0.082 + 0.031 eail  rUmemR o v, odmmonionon
@ First extraction of the forward-backward asymmetry parameters = o‘su — (‘)MS‘MPDBOI‘M‘Z :)‘5 ——
) -0. .
(AgB) = —0.059 £ 0.031 + 0.005; (AEB> = —0.064 £ 0.079 + 0.006 £1(0)
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D Py,
/
Dt — n/'lty,

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

* i Dat | D s Dat [ 40 - nuy, a) 1 15F —Thiswork —-coom (1 (c)
100107 = :Dal:m D" - meve tnz‘:m Loaat @ Tetown _cemm @ 101~ ¥ Thiswork # Thiswork
ot | L Other background 04 4 LCSR (8] --LCHO[0] L © CCQM [1] & CCQM [1]
% ol ¢ e oy 7 CCQM[6] ~ CCQM[6] ]
3 AL s 1 i o L | SLCSR[7] wROM[9
o e Other background| Lo2l = 1] SIERd 1
] 3 - £ == _ T -+RQM [9]
g 501 A L 2 LCHO [10] B
S 50 2ok 3 S
= 5% &0~ nev, (b) Farar, o)
3 2 [ —paafi o — S prediction 1 L
S04 e 04
P 1 [
o2} ]
o T o : ) = o2
=02 -01 00 0.1 02 -02 -01 00 0.1 02 —r]
U, (GeV) 00 "0z 04 . 0002 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 , /T
o 11— 1/ mixing angle: ¢p = (39.8 + 0.8+ 0.3)° (cot? pp = 21l _Blonttyy

Dt —nlety, /FD+ —nttu,
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Recent results at BESIII D — Pt 17

3007 MY 400/ 1. > Sy o
a NV ©
; —zseries(2 par.) () ¥ 776V, (b)
200 o o [Taseriesa par) ® O | ol S AL/ALO-TY)
200 ) Y, S AT /AT Mo n")
S0} z PR b 2r
§ S0 _6 _ 0.6}
© S 8 = o
100} 1 . g " . g = 04
Em Do, v, Za Dron, v, Fos kel i
& 2 = 02
= <
sop 100} L I I L L L I I L
0 05 1 15 05 1 15 0.5 1 15
q2 (GeV¥cd) q2 (GeV¥/ct) q2 (GeV¥cd)
. ]
0.2 0.1 0.0 0.1 0.2 ~0.1 0.1

0.0
U, (GeV) U, (GeV)

: , ; . e e @ arXiv:2506.02521, submitted to JHEP

LCSR  JHEP 1511,138 (2015) 0.429:0.16510.141  H—e—H

LCSR  Phys.Rev.D 88,034023 0.552+0.051 tof ) Data . 20 i 3 fb —1 @3 . 773 GEV

LFQM  Phys.G 39,025005 2012) 071 .

CCQM  PhysRev.D98,114031  0.67:0.11 e H H
ot L @ Precisions of BFs and FF are improved by ~ 2x
CLEO  Phys.Rev.D 84,032001 0.38:0.03+0.01 o B<D+ — 77/,L+U ) = (908 i 035 i 023) X 10_4
BESHI PhysRev.Lett.124231801  0.39:0.04+0.01 ol »

BESII  Phys.Rev.D 97,092009 0.35£0.03+0.01 [ B(D+ — ne+1/e) — (9'75 :l: 0.29 :l: 0.28) X 1074
'nnwmrkl \ u.uslvl».o(»xm.«n:; . \ sz(o) _ 0345 + 0008 + 0003

1 L
-2.5 -2 -1.5 -1 -0.5 0 0.5

£lo) @ LFU test: RZ/e =0.93 £+ 0.05 &+ 0.02= Consistent with SM
BESHI L4/ F 4 EREHHA T




Recent results at BESIII D — Pt 17

Comparison of | V|

T T

T T T T

T T T

CKMFitter PDG 0.97349:0.00016 .
HFLAV21 PRD107,052008 0.9701:0.0081 .
CLEO PRD80,032005, Ke*v,  0.9648:0.0090:0.078 ——
BESII PRD92,112008, Kle*v,  0.977:0.008:0.016 -
=0 -
BESII PRD96,012002, Ke',  0.946:0.005:0.016 " D— Kbty
BESII PRD92,072012, K'e'v,  0.9624x0.0034:0.0062 .
BESII PRL122,011804, K%, 0.9572x0.0050:0.0057 .
BESIII PRD110,112006,KT*, 0.9623:0.0015:0.0043 v 0 =047% —
BESIII PRL122,121801, ne'v, 0.900:0.020+0.057 e
BESII PRD108,092002, ne*v,  0.913:0.014:0.057 b
BESHI ~ PRL132,091802, np*v,  0.911:0.020:0.057 rer Dy — (4T, .
BESII PRL122,121801, n'e* 0.903+0.060+0.077 Consistent
s ) v .903=0. +0.! H——H e
b within 20
BESII PRD108,092002, n'e"v,  0.941:0.044:0.081 e
BESIII PRL132,091802, n'u’v,  0.907+0.067:0.078 ]
A +

BESIII Combine pvicv 0.9820:0.0052+0.0071 . Ds — £7yy
I 1 | 1 1 I 1 I I 1 | | o =0.9% =

-1 0 1

v I
cs
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Recent results at BESIII D — Sl+l/g

Df — 1,(980)e" v, via £,(980) — w7

2

e Data

g g
= — Total it Z
ol 3
3 Signal o
2 - -~ Background S 40
S 2/NDF = 0.7 S Sy
< X/ = 2 — Total fit x*/NDF = 0.6
] 2 Signal
2 § 20[ --- Background
“ ] D> £,(980)e"V,
i 0 K L
06 0.8 1 12 14 16 02 0.1 0 0.1
M. (GeVic?) My, (GeV7/et)

@ 7.33 fb~104.128-4.226 GeV PRL132(2024)141901
@ Updated BF measurement

B(DF — £(980), 1, — eTve) = (1.72 £ 0.13 £ 0.10) x 1073
@ gg mixing angle: sin ¢(1/+/2)(ut + dd) + cos $ss

¢ = (19.7 £ 12.8)° = s5 component dominates
@ First FF measurement: f°**”)(0) = 0.518 +0.018 £ 0.036
@ First search of DI — fo(500)etve (M, 4+, <0.45 GeV/c?)

B(DT — fo(500), +,.—eTve) < 3.3 x 1074@90% C. L.
ERE (SNA)

dI'/dg? (ns/GeV?ed)

0.8
(a) (b)
~Data 0.7
—Fit
x2/NDF = 0.8

s 04
03
0 05 1 0 05 1
7 (GeV¥ct) 4 (GeV3ch)
ccom | 039f0.02 ! - B J
LFQM  0.24+0.05
LCSR 0.30:0.03 .
QCDSR  0.48+0.23
QCDSR  0.50+0.13 .
DR 0.46
CLFD 045
This work  0.518+0.018+0.036 |-,
| s L | L L L 1 L 1 i " 1
0.2 0 0.2 0.4 0.6
f
1o

BESIII ERNFHEREMHAR
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Recent results at BESIII D — Sl+l/g

D" — £,(500)u* v, and DY — 7t m Ty,

10° 1.0 T T T T 15 T T T T
10°F +data +data
T — signal(p'u*v,) T 10k — signal(p'e*v,) ~08 @ ] (b)
E Wk _si?nal(l"(slm)u‘v_u % _signalu‘nfsl)ﬂ)e'w ««; +£,(500)e*v, 1oL —2 series ]
< - D' souty, S 10°F - D'soetv, 306 $£,(500uv, T
Z 0k -~ other BKG g -+ other BKG 2 o M < _%—
s S0 £ 04 1<
£ e e ' £ < N 0sp :
g 10 . S 10k, E 02l =
= D =
" <
1 . i ) 1 . L ) 0.0 ‘ ‘ . 00 s . . .
0.5 1 0.5 1 0.0 0.5 1.0 15 2.0 0.0 0.5 1.0 15 20
M. (GeVic?) M. (GeV/c?) q* (GeV/c) q* (GeV/c)

—— —
@ 2.93 fb~1@3.773 GeV PRD110(2024)092008
LOSRILS] 049520165 —
@ First observation of DT — f,(500) vy,
Bpt fy(500) 4 ptv, = (0.72£0.13£0.10) x 1072 cooMpy- 07009 =
BD+HP?{+FM+W =(1.64+£0.13+£0.11) x 1073 dPTIIS] 0798018 ——
. . ff0(500) oy X
@ First FF measurement: 1\ (0) =0.63 £0.06 £ 0.05 vk OGH06005
o fo(500) __ e
® Rf ), =088+0.10 (SM~096), R*[*"” = 1.14 4 0.28 (SM~0.90) : s
£0)
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D Sthve
DY — 20(980) €T v, via ay(980) — nm
2D fit to Uniss vs. M~

e N=51.8+10 Tw oaf ® ]
(%5,30- 3 T osf ]
o S5 > = | 1
320 310 % . % -
%10— %5. N§o.z r‘”;’:%:’”‘
@ i =
—0042 % 0 0.8 1 12 00 0.‘2 0.‘4 0.‘6 00 0:2 0,‘4 OJG
Uniss (GEV) M, (GeV/c 2) g2 (GeV2i-h B YR
@ Data: 7.93 fb~1@3.773 GeV PRD111(2025)L091501 20 & cou
= -7 Ads/QCD [24] ]
@ Improve measurement of BF b pivetatt
B(D" — a0(980)~ et v, a9(980) ™ — nr—) = g S
(0.86 4 0.17 4 0.05) x 1074 1 ]* 1
@ First extraction of the FF i ) s
o 29 (0) = 0.559 + 0.056 + 0.013 "t ‘ ‘

2 o .4 4
B(D"—>a,(980)¢*v, ) (x10™)
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D eTve
D— Vity, (V= K*(892), p,w, })

I'(D— VITyy) o ]VCd(S)IZI(Al(qQ), As(q%), V(%)...)dm? dg*d cos(0}) cos(6y) dy
[Phys. Rev. 137, B438 (1965), Phys. Rev. D 46,5040 (1992)]

@ Decay intensity Z include S, P, D wave
components

o Five kinematic variables: m, g2, 0, 0,,x
@ Three FF parameterization (single pole)

A
Ai2(q%) = 1_322/((/33; ) = 1_‘;§(})M2V

V). AO)
V= Ay = 240

@ Un-binned maximum likelihood
—Inﬁ = (—Inﬁdata) - (—Inﬁbkg)
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Recent results at BESIII D — VZ+Ve

D° — K*(892)  utw, via K*(892)" — K n°

PRL134(2025)011803
e 1 o Data: 7.9 fb~1@3.773 GeV=> Npy = 6436 + 119
f———— =3 et @ First measurement of BF
U, (GeV) X
. - B(D® — K~n%utw,) = (0.729 + 0.014 + 0.011)%
- : B(D° — K*(892)~ utv,) = (2.062+0.039+0.032)%
S o g’ @ LFU test (Rsm ~ 0.92 — 0.99) Consistent
E B _ B(D°—K*(892)"utv,)
e e e Ruje = Bk (892)_*;”5) = 1.0204:0.030+0.028
‘ ] @ First FF measurement
e © 8 rv = 708 = 1.37 £ 0.09 £ 0.03
; rp = 4200 = 0.76 £ 0.06 + 0.02
.”"'Es”:g;:“;:__"

B (FMAKZE) BESIlI ERNFHRETHNHR 16 /26



Recent results at BESIII D — V€+Ve

D’ — K*(892) e' v, via K*(892)~ — K'n~

<1500 < <
S :::'x (@) = § 400} , 4 (c)
o ; 9] ] +
51000} ~bke 0 < 300
s ] 3
$ = S 200
< 500 2 P
@ 5 § 100,

a | , @

107 4
0201 0 01 02 08 1 12 1.4 02040608 1
U, (GeV) Mg, (GeV/c?) @ (GeVZ/c?)

600

@
[=]
S

e
@
8
8

G

Events/0.1
n S
=3 [=3
3 8
Events/0.1
n » [~3
8 8 8
S 8 8
Events/(0.1r)
N a
=] =]
S S

-05 0 05 -05 0 05 -2 0 2
cost,. cosbro % (radians)
@ Data: 7.9 fb71©3.773 GeV= Npr = 8752 + 132 JHEP03(2025)197
@ Updated measurement of BF

B(D® = Kor%tv.) = (1.444 £ 0.022 + 0.024)%; B(D° — K*(892) e ve) = (2.039 % 0.032 £ 0.034)%

@ Updated FF measurement
=gy = 148+ 0.05 +0.02; r; = 443 = 0.70 £ 0.04 £ 0.02; A;(0) = 0.610 = 0.007 + 0.004
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Recent results at BESIII

D— Vet

D’ — K*(892) utw, via K*(892)~ — K'm~

)

o
> Dat 3
8 @ :TnZl fit 31500 (b)
~1000F - R ©
g - Other bgs S1000;
@ L e
g 500 2 500
> b c
i g
o1 o0 o1 o2 08 1 1214
U s (GeV) Mg (GeV/c?)
VO
& 400
s 00} (c)
© 300
3
= 200
£ 100
[
o bz 2
02 04 06 08 1
@ (GeV?c?)
(e)
~ 400 o
S
g o5 *%
c .
2 200f e
w
-05 0 0.5
€0s80 X (radians)

EE (MK

BESIII ERNFHEREMHAR

PRL135(2025)111803

@ Data: 7.9 fb~1@3.773 GeV= Npr = 6796 + 98
@ First measurement of BF
B(D° — Konutw,) = (1.373 £ 0.020 = 0.023)%
B(D” — K*(892)~ utw,) = (1.948+0.03340.036)%
@ LFU test (Rsm ~ 0.92 — 0.99) Consistent
0 * — v
Ruje = lj;@gﬁfé%%,gy:f =0.955+0.020+£0.017
_ BD°—=K'm Ty,
Ruse = Booskomerv)
@ First FF measurement
rv = % =1.46 £ 0.11 & 0.04

r =425 = 0.71+0.08 +0.03

A1(0) = 0.623 £ 0.008 £ 0.008

= 0.951 £ 0.020 £ 0.016
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Recent results at BESIII D — VZ+ue

D" — K*(892)%¢ "y, via K*(892)° — Kir"

<+ Data

- 4 fa) xembin =14l [(6) X2/Nbin = 1.1 4@ X2/Nbin = 1.2 S X2/Nbin — 0.8 N (e) X2/Nbin — 0.9
= = L/ e, Ry
E 2 E 1 ﬁw"»ﬁmﬂw = RGeS = =2 s T Hoe
2 k S° %, - ]z Sa
e e o e AT— 3 o T % o So —
5 7 X?/Nbin = 1.0 5 3 . x2/Nbin = 1.2 o 7 X?/Nbin = 1.0 > 1 x o X /Nt::‘; 1.0
2 ° ﬁi 2 Zr'fwwyw'*w I . |2 B af T
S 2 If % S 1 2 .&“L © .
o S o > o o o
.5 1.0 0.0 0.5 1.0 —1 o 1 —1 o 1 —2.5 0.0 2.5
m?2 (GeVvZ2/c4) g? (Gev?/c?) cos 6, cos Ok x
@ First observation of DT — K370ty
. s iz
arXiv:2506.05761, Accepted by PRL B(D* — K2nOu 1) — (0.896 = 0.017 % 0.008)%
+ Data —— Totalfit ---- Signal ++ Other backgound B(D+ — K27T06+l/e) — (0943 +0.012 + 0010)%
> + 070, + —— D* =Kn*n? + L KOr0e+y, —'— Peaking backgoun —
R D o EXRT e B(Dt — K*(892)°utv,) = (5.00 £ 0.10 + 0.06)%
MQ 1.00 X2INbin =12 X2INbin = 1.0 B(Dt — K*(892)%etve) = (5.29 £ 0.07 + 0.06)%
S 07 A 6767 & 126 11095 + 137 @ LFU test (Rgn ~ 0.92 — 0.95) Consistent
X 050 } NG 0,+
P _ BT —=K*(892)"uTvy)
§ ozs Ruje = BDT SR (899) 0¥ ve) = 0.94 +0.02 £ 0.01
Y 000 ' e = @ Improved FF measurement
3 -0.1 0.0 0.1 0.2 -0.1 0.0 0.1 0.2 V(O)
Uniss (GeV) Unmiss (GeV) ry = 2100 =1.42 +0.03 £0.02
Data: 20.3 fb=1@3.773 GeV ro = 420} = 0.75 40,03 % 0.01

B (BFMKE)
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D> Ve
D" — K*(892)%¢ "y, via K*(892)° — Kir"

e

Nis=a

SSSSENS==E

(Ag)

T

(Ag)
2
++.
4}
_+
(Ao)
S

P
e

—
= — —— =

i
I

T+ —]

{s2)
H
(S3)

0.2
°

0.0|

iaeas

{Ss)

2
_.},
+_
-
{Se)
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NP contributions may result CPV or LFV
in D— Kn%ty,

LFV can be test via: integrated and
g*-binned Ryuye

CPV can be test via: Acp and a full set of
angular observables (A;) and (S))

In SM model, all (A;), Acp and (S739)
are zero.

No deviation from SM is seen.
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Recent results at BESIII D— Vet

Summary of D — Krlty,

D’ — K9~ etu, D% — Ko7 pty, D’ — K~ ruty, DT — KOn0¢ty,
arXiv:2506.05761

Reference JHEP03(2025)197 PRL135(2025)111803 | PRL134(2025)011803 Accepted by PRL
Data Set (fb~1) 7.93 7.93 7.93 20.3
Signal yields 8752+132 6796--98 6436119 e: 11095 £+ 137

1 6767 £ 126
e:0.943 £ 0.012 £ 0.010
141 0.896 & 0.017 % 0.008

e:5.29+0.07 £ 0.06
14 :5.00 £ 0.10 + 0.06

B(D — Krttvg)(%) | 1.444 +0.022 +0.024 | 1.373 £ 0.020 £ 0.023 | 0.729 & 0.014 £ 0.011

B(D — K*ttv)(%) | 2.039 +0.032 +0.034 | 1.948 £ 0.033 £ 0.036 | 2.062 + 0.039 + 0.032

rv 1.48 £0.05 £ 0.02 1.46 £0.11 £0.04 1.37 £ 0.09 £0.03 1.42 4+ 0.03 £0.02
ry 0.70 £0.04 £ 0.02 0.71 £0.08 £ 0.03 0.76 £ 0.06 = 0.02 0.75£0.03 +£0.01
RK 0.955 £0.020 £ 0.017 1.020 £ 0.030 £ 0.028 0.94£0.024+0.01

n/e

Studies of D* — K~ 7t {T v, are ongoing
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Recent results at BESIII D — V€+Ve

D° — p(770)"e"ve and Df — o'y,

PRD110(2024)112018 JHEP12(2023)072

H

H
H

Events/0.13)

!<§ ‘

Events (0015 Gev)
-

H
z

Events/ (10 MeV)
H

H

Events/ (0,12 GeVic)
E

1
|
\
i
!

q

g™ o0 (e) " l
@ Data: 7.9 fb—1@3.773 GeV= N = 3337 + 77 @ Data: 7.33 fb~1©4.128-4.226 GeV= N = 1725 & 68

@ Precision of BF is improved by 4.3 x

@ Precision of BF is improved by 1.6 x i 5
NN s B(DF — ¢utv,) = (2.2540.09 + 0.07)%
B(D° — p~eTve) = (1.439 £ 0.033 £ 0.027) x 10 @ Updated FF measurement

@ Updated FF measurement ry =158 +0.17+0.02; ro =0.71 +0.14 £ 0.02
ry = 1.548+0.079 £ 0.041; ry = 0.823 +0.056 & 0.026 @ LFU test: Rfj/e =0.94+0.08
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D= Acte
D) — K (1270)et v, via K;(1270) — K-+ x0()

E —+— Data @
T 4 g ShEe | —ran :

I~ E — Signal — Signal <
Z 150F 0 W - 150 Pokmrr | f
s E — Background
2 100F 100
£
5 s0f 50
= [T

frrt et

-1 005 0 005 01 015 0.1 005 0 0.05

U, (GeV) =

miss

FL/BE vs. 6 (1270) = £ (1400) mixing angle Oy ¢ pyia: 20,3 fb-103.773 Gev PRL135(2025)091801

@)

"'SJ ) o “ A @ Improved measurement of BF

: / ’ B(DT — K1 (1270)%tve) = (2.27 £ 0.11 4+ 0.10) x 1073
B(D® — K1 (1270)~ eTve) = (1.02 4 0.06 4+ 0.07) x 1073

@ First extraction of FF [cited from PRD104(2021)053003]

ra=(—11.241.0+£0.9) x 102
ry = (—4.340.10 £2.5) x 102

@ No evidence of D — R1(1400)e+ue; UL is set at 90% C.L.
B(DH) — K (1400)etr + ) < 1.4 x 1074(0.7 x 10~%)

o o T
My (GeVEED) My (GeVIED

B(D" — Ky(1400))(x107%) L
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D= Acte
D) — Ky (1270)ut v, via Ki(1270) — K- mt 70

1.6 K 'D°—>l‘('n*n’<;<‘v —~ 80 e Doal&’n'n’w‘v“
—~ | @ Data -
T ey : N
() < 60 < 60 --BKG II 1
LVZ 1 w w ~BKG III
I E 40 2 40f BKGIV
A = =
510 : 220 2 af
0.8 , , o o8 , S - L reeed M R —
-0.10 -0.05 0.00 0.05 0.10 -0.10 -0.05 0.00 0.05 0.10 -0.10 -0.05 0.00 0.05 0.10 -0.10 -0.05 0.00 0.05 0.10
) miss (GEV) nins(GEV) U i (GeV)
@ Data: 7.9 fb~1@ 3.773 GeV PRD111(2025)L071101
@ Observation of Dt — K;(1270)°u*v, (12.50) and D° — K;(1270)~ pt v, (6.00)
B(D* — Ki(1270)°utv,) = (2.36 £ 0.2070:55 + 0.48) x 1073
B(D° — Ky (1270)~ptv,) = (0.78 £ 0.117005 £ 0.15) x 1073
o LFU test: RD) =1.03+0.147015 RD) =074+ 013709
@ Isospin conservation: 15233355((1122770?1]’;12% =1.22+0.1015:08
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D= Acte
D) — b (1235)eT v, via by (1235) — wr

=~ 208 @) O

Z D £

Z 1sh ]

i z

s g

I 10p 3

2 g " =

o 15L© o+

Q) =

D

= 10 ;

g N

3 E

g° L] E
------- L L. - vt oot X APRRE G ropioe.
1 12 14 1.6 -0.1 -0.05 0 0.05 0.1

M, (GeVic?) U, (GeV)

@ Data: 7.9 fb~1@ 3.773 GeV arXiv:2407.20551, submitted to PRL

@ First observation of D — b;(1235)e" v, (5.20); Evidence of D" — b;(1235)%e* v, (3.10)
B(D° — by(1235)~ €t ve, b1 (1235)~ — wr™) = (0.72 + 0.187088) x 10~*
B(D™ — by (1235) € e, by (1235)°0 — wr®) = (1.16 + 0.44 £ 0.16) x 10~

F(Doﬁb;ﬁm) = 0.78 £0.19 £ 0.05, consistent with 1

@ Isospin test: I0(DF = bleTva)

B (BFMKE)
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Summary and Prospect

Summary and Prospect

Summary:
@ Recent results of semileptonic decays of charm meson at BESIII are reported:
o Precisions of |V and ff_’R(O) have been reduced to 0.5% and 0.25%, respectively!
o No evidence of 1 — e LFU violation is found (especially for D°t) — Ktt v, o = 0.7%(1.5%))
o Precision measurements of BF and FF for D5 — n(’)frl/@ and D — K*(tuy,
o Study the nature of light hadrons in semi-leptonic decay (ap, fy, by and Kj)
Prospect:

@ 20.3 fb~'data ©@3.773 GeV is ready at Jul. 2024, more precision measurements, searching
for rare semileptonic decays, and jointed measurements of multiple channels will be
presented;

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

Thank you
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