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i+ % Physics motivation

HUNAN UNIVERSITY

mass - =2.3 MeV/c? =1.275 GeV/c? =173.07 GeVic? =126 GeV/c? -
charge - 2/3 2/3 D+ d
spin - 1/2 12 a @
up J charm | gluon ¢
» =4.8 MeV/c? =95 MeV/c? =4.18 GeVic?
;2 -1/3 w -1/3 a b . -IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.
o - -
< |” " : Charm physics :
= down | strange | bottom \ photon : . . . .
- o o : » High precision frontier > SM Test :
0.511 MeV/c? 105.7 MeV/c? 1.777 GeVic? 91.2 GeV/c? : ]
. i - » Nonperturbative region = QCD :
wwycgg p gion > QED._
electron muon u thoson 8 d EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEETSR
O
T, <2.2eV/ic? <0.17 MeV/c? <15.5 MeV/c? 80.4 GeV/c? oo V V V
Z 0 0 1 . w :ll}églllllllly;gll. ub
E 112 W 112 w w 1 O V — I V V - V b
8. electron muon tau i 2 CKM Ao A e
: . : . Whboson | <
ﬂ neutrino neutrino neutrino L G

Via Vis  Vip

April/26/2026 5K 545 @BESIII 3



a) il A ] Physics motivation

HUNAN UNIVERSITY

ar — Gep® o oo 2
a7 = X g @) Veacs |

(X=1forK/n~/n"; X = 1/2 for n°)

o S pr ]
> D(S) —>S£ Vy \/

» CKM matrix elements |V 4(5)| = Test CKM matrix unitarity | |
. . . T/ pu/e . . I

» Branching fraction (BF) ratios Ry ", R}’ => Test Lepton flavor universality (LFU) : > D - Vetv, v |
I

» Hadronic Form factor (FF) = Test various QCD model and calibrate LQCD | > Dy - AtTv, v

» BF and FF measurement in semi-leptonic decays = Help to study light hadron P = pseudoscalar S= scalar
V = vector A = axial-vector

April/26/2026 5K 5 4% @BESIII 4



k% Physics motivation

HUNAN UNIVERSITY

Tetraquark Hadronic molecules Pentaquark Glueball

April/26/2026 5K 5 4% @BESIII 5



’) K k Physics motivation

HUNAN UNIVERSITY

a,(1970)
. . . Mass K,
> How about orbitally and radially excited A s,
2++(23P2 ) 1 ++(23P1) 371 3D3) 2711 3D2) f,(2300)
i ? 0*@3's,) 17(3%) i Il TR
states of strange and light mesons i R L e
K(1830) 7) | f2(1950) $;(1850)
- K;(1430), K*(1410), K,(1270), K,(1400), K5(1430) ||™™ 90 e || Koy || Koy
f,(2020) M,(1645) i((;?gg; )
> h,(1595) || M(1870) b
f0(1370), f(1500), f1(1285), f1(1420), f,(1270) @y 0y iy 1Dy
- a,(1450),a,(1260), a,(1320), b, (1235), ... 0teisy 1) & L | &
waa00) | [piaee |+ |b0270 f\(1285) | =
K(1460) | | k*(1a10) |  [2(1525) | |f,(1420) 4|
n(129) || ©(1420) |~ o250 | b 125) | —~
2ttt M(1440) )| | $(1680) | & |k, (1430) || Ky o
+ [y ! ] =
' % Semi-leptonic decay of charmed meson | o [sooamio) | mresgs -
| 2
'is an ideal probe for their nature! || 0TSy i) |
""""""""""""""""""" ke e |
m o782) |
7 d(1020) | =0
0 1 2 3

Orbital excitation 6

April/26/2026 5K 545 @BESIII 6
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k% Data sample and double-tag method

HUNAN UNIVERSITY

Data sample E ., (GeV) Lint (fb?)

ete” -y (3770) - DD 3.773 Ll _
20.3 0
N& ~16.9, N& ~11
ete” - Y(4160) » DID;T 4.128-4.226 7.33 Nes ~0.8
K* » Production near threshold = Clean environment
wﬂ_ » Systematic uncertainties from tag mostly canceled
et > p e- » Almost full reconstruction
T [
_ N P2 | ————=—=—======n
h- . iUmiss — Emlss |pmlssl : EB — Nsig/€sig ) ¢ :
\ Lo Ntag/€tag :

I A2 — 2 13 . 12
I <vl .Mmiss — Emiss |pmlSS | : """"""" !

b oo o oo o o o e e o e e e e e e e e o

April/26/2026 5K 545 @BESIII 8



‘ L e The differential decay rate of D,y > S £ v,

HUNAN UNIVERSITY

> Use least x2 method to fit the measured partial decay width in different q2 bin.
» Taking the correlations among q2 bins into account.

» FF in different form (The width needs to be considered ?)

: — Single pole form — Modified pole model I
f.0) Q) l

| Ik ( ) fi(d*) = -
T e 1) (1t |
M;,. M;,. I
: — ISGW2 model ~ Series expansion model . y

2

: 2 [0 = agto)(1 + Y 7 (to) [2(t:16) | )1
I f+(q2) = f+(qr121ax)<1 + E(qmax q )> P(t)q)(t’ to) k=1 l ] |
l

e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = = = = -
April/26/2026 5K 545 @BESIII 9



‘ L e The differential decay rate of D,y > S £ v,

HUNAN UNIVERSITY

> Point-like differential decay rate:

dr(D )—>Sf+1/{)) GI%|V d( )|2 3
quz = 2;.[35 Ps (m3)|f+(q2)|2

> Double differential decay rate:
(N.N.Achasov et al., PRD102,016022(2020); W. Wang, PLB759,501(2016) )

3z (m3 0 5.2) I+ (4)[2P(s)

2
d’T(D(5)=S¢*vy) _ GE|Vcas)]
dsdq? 192m4m3
q Dis)

( 91Prr/mn
' ) Flatte: f,(980 980
|mg_s_l(glpnn/m7+glpl{l{)|2 atte: fo( )/ ao( )

meF(s)

P(s) = < (s—mj%o)z _|_m]2c01..2 )’
MU0t (S) |

\ (mﬁ—s—gfnf;‘;z(s))z +m$r%0t(s) ) Bugg fo(SOO)

April/26/2026 5K 5 4% @BESIII 10
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A+ Partial wave analysis (PWA) — Helicity amplitude form

HUNAN UNIVERSITY

2
I'(Dgsy = V(S)€*vy) o |Vea(s)| T(A1(q2), A2(q%), V(g?), ... )dm*dq*dcos(8p,)dcos(8,)dx

1% K, ¢ | !Formula: Phys. Rev. 137, B438 (1965) !

» Decay intensity T include S, P D wave components
» Un-binned Maximum likelihood (Based on RooFit)

» FF parameterization (single pole)

' :(0) Vo) !
| l( 2) — : 2 2 V(qz) — 2 2 I
! 1—q°/Mj 1—q°/My)
I 7 (0) A3 (0) I
e 2T a0

April/26/2026 5K 545 @BESIII 11



A+ Partial wave analysis — Maximum likelihood fit

HUNAN UNIVERSITY

» Negative likelihood log (NLL) minimizing :
N
w(é&;,
NIT = — zln ($i M)
— Os

w(&;,7n): decay intensity, g: integral normalized factor is realized by MC sample:

Ngelected
WSk, M)

Nselected e w(&k, M)

. jdfw(ém) €(E) o

» Low background: subtracted directly in NLL:
NLL = (—InLggeq) — (—InLpgg)

» High background: N w(€, ) B (5.)
- I (1- il :
2 “( ) Tagwne) T Taes. (5,))

April/26/2026 5K 545 @BESIII 12
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/’M 'y First observation of D° - a,(980)"e* v,

HUNAN UNIVERSITY

10
> 2.93 fb~! data @ 3.773 GeV $
3 |
0 7o) =
» N3, = 25.7%8% § =
c
[ F
> ND, = 10239 g |
» BFs help to understand the nature of
the ay(980) 0
M,.(GeV/c?) U(GeV)
Decay BF (x10~%) Significance

D% — a0 (980) " eTve, ag(980)" — nw—

DT — ag(980)°%et ., ag(980)° — n=°

+0.33
154 009

166 22 011

< 3.0 (90% C.L.)

6.40

2.90

April/26/2026 5K 545 @BESIII
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a) il A k¥ Study of the decay D° — a,(980)" (nm™)e*v,

HUNAN UNIVERSITY

N
o

I
~
=)
=

-t
a
LA L TT

j—re
o
T

> 7.93 fb~! data @ 3.773 GeV = Ny = 51.8 £ 10.0

Events / (0.03 GeV)

Events / (0.04 GeV/é )

> Updated BF measurement of D? — q,(980)~ e*tv,.
B(D° - a,(980) etv,, ag(980) = (nm™))
= (0.86 + 0.17 + 0.05)x10~*

|||||||||||||||

> First FF measurement:

Single-pole form for FF and Bugg form for a;(980)~
-> +a°(0)|Vcd| = 0.126 + 0.013 £+ 0.003

dI'/dg* (ns/GeV?/ %)

|||||||||||||||

- £7°(0) = 0.559 + 0.056 + 0.013 2 e o 0 02 o4 06

7* (GeV?/c%) q* (GeVZ/c?)

ps: |V.q| = 0.22487 + 0.00068 from SM global fit (PDG2024)

April/26/2026 5K 5 4% @BESIII 15



Ak Study of the decay D° — a,(980)" (nm™)e*v,

HUNAN UNIVERSITY

> 7.93 fb™! data @ 3.773 GeV = Ny = 51.8 ——

il ¥ This work i

> Updated BF measurement of D° — a,(980 W = coQM23]

0 7 Ads/QCD [24] ]

B(D° - a,(980) etv,, ag(980) = (nm™)) i ~§- LCSR 2017 [25] _

= (0.86 % 0.17 + 0.05)x 10~ - =y |- imaspunladn

> First FF measurement: =§:1 E ~1~ SU)-flavor [19] E

Single-pole form for FF and Bugg form for ag( 10 B

- £7°(0)|Vq| = 0.126 £ 0.013 % 0.003 I % o -

- £°(0) = 0.559 £+ 0.056 + 0.013 0is | ®_&P@_ N
ps: |V.q| =0.22487 + 0.00068 from SM glob: e S RS 6|

2 0 - 4 4
B(D"—>a,(980) e*v, ) (x10%)

April/26/2026 5K 5 4% @BESIII 16



mﬂ 7 First observation of D™ — f,(500)e* v,

HUNAN UNIVERSITY

' Phys. Rev. Lett. 122, 062001 (2079) | gg (Blg:~33.5%)

~ F ' : - - - - 300F 7 '
%100__ + (@) ot 1 (e) |
D O E ] §200: §200- { J
% 50:_ ] Ewof EIOO- .
L:.]E / —-'\'1_._|_‘_‘_. 4 | ] ‘A

0705 =T % 05 I 5  YrTTos o Tos 1 0= 0 2

m_(GeV/c) 4

< ' 1 00k 400F ' ]
S 150f | ® {2 G
S | + | 3150} q Q300f :
S | S £ 0 5
% 50;' 7 % 50 LE LE WOE e _
& 0' A I e, . R i 5 0':.T.'._.F._.:f......;........._....;..'.‘:.‘.-

0.5 1 -2 0 2

m,.,(GeV/c?) X

> 293 fb~!data@ 3.773 GeV : ff s00) = (25.7 £ 1.6 £ 1.1)% Signal mode This analysis (x10-3)
lllllllllllllllllllllllllllllllllllllllllllllllllllll DO - n_noe_l'_ye 1'445 :I: 0'058 j: 0.039
+ + + + D° - petu, 1.445 + 0.058 + 0.039
>R = B(D*-fo(500)e*ve)+B(DF £, (980)e v, ) > 2.7@90% C.L Dt o antety, 2.449 + 0.074 + 0.073
B(D*t—ay(980)e*v,) ] T Dt = plety, 1.860 + 0.070 & 0.061
D* > wety, 2.05 + 0.66 + 0.30

» Favor tetraquark (R=3, PRD82, 034016(2010)) for fy and @y o+ 2 esers Ploso) o mm 0= ons 0

April/26/2026 5K 545 @BESIII 17




eSS Study of the decay D™ — f,(500)¢ v,

HUNAN UNIVERSITY

I a 10° 1":“3 oty & 14 i:iat: ety
_P /ly § _R f V_D_ 17_0 _092_028_(2_02 4_) %) _siﬁia(soo';)uw,,) %10 —sign:llgt‘?o(soéie"ve
> 2.93 fb~! data @ 3.773 GeV E - e Ef,z v
S S 10
»> First observation of D™ — f,(500)(r* ™ )u™v,. = ol

Signal mode Nobs S (0‘) Esig (%) Bsig( X 10—3) M,. . (GeV/c?) M. (GeVic?)

fo(500)ut v, 209+38 5.9 18.93+0.13 0.72+0.13 " 3 The measured BF of D* — }0_(50_0_){751,;-:
Pout v 496 =38 >10 19.86 +0.13 1.64 =0.13 | are closer to tetraquark assumption. !
f0(500)€+1/e 412 +43 > 10 44.76 £0.25 0.60 £+ 0.06 I R.M. Wang et al, PRD107,056022 (2023) I
et 1237 +£47 >10 44.1240.25 1.8440.07 | Y.K. Hsiao et al, JHEP12 (2024) 226 |
> First FF measurement of D™ — f,(500)(r*™) ¢ v,. AN I o BRRNANE
Z series expansion for FF and Bugg form for f;(500) 3 oof o, ] _ af e %
> f/(0)|V.q] = 0.143 + 0.014 + 0.011 L
= £,°(0) = 0.63 + 0.06 + 0.05 T
¢ (GeVYcY) ¢ (GeV¥ Y

ps: |V.q| =0.22486 + 0.00067 from SM global fit (PDG2022)
April/26/2026 5k H % @BESIII 18



/’]ﬂl 7 Study of the decay D™ — f,(500)¢ v,

HUNAN UNIVERSITY

=+ data
— signal(p®e*v,)

— signal(fo(500)e+ve
== D'—>w e'v,
== other BKG

=+ data
— signal(p’u*v,)

s signal(fo(500)u*vp)
- D'sou'v,

== other BKG

> 2.93 fb~! data @ 3.773 GeV

sk sk et
R

Events / (18 MeV/c?)
Events / (16 MeV/c2)

»> First observation of D™ — f,(500)(r* ™ )u™v,.

Signal mode  Nops S (0)  €sig (%) Bsig(x107?) o A_l"*i'“ievfz)_ __________ f"’:«fvfz)_ o
fo(500)utr, 209438 59 18.93+0.13 0.72+0.13 | © The measured BF of D* — £,(500)¢*v, |
Pty 496 +38 > 10 19.86 £0.13 1.64 +£0.13 | are closer to tetraquark assumption. l
fo(500)6+1/e 412 +43 > 10 44.76 £0.25 0.60 £ 0.06 I R.M. Wang et al, PRD107,056022 (2023) :
pPet e 1237 +£47 > 10 44.12+0.25 1.84 +0.07 | Y.K. Hsiao et al, JHEP12 (2024) 226 !

oo oo - e o Ee e o Em EE EE o EE o S e O O S O O

> First FF measurement of D™ — f,(500)(n*m™) £ v,. —

LCSR [13] 0.495+0.165

Based Z series expansion for FF and Bugg form for f;(500)
= f1°(0)|Veq| = 0.143 £ 0.014 £ 0.011

- f°(0) = 0.63 £ 0.06 £ 0.05 |
os: |V.q| = 0.22486 + 0.00067 from SM global fit (PDG202 L~ v

0
April/26/2026 7K+ %% @BESII £(0)

CCQM [14]  0.57+0.09

chPT [15] 0.79£0.15




V)]’ﬂ kj? Study of the f;(980) and f,(500) through the decay D} » w m e™v
0 0 e

HUNAN UNIVERSITY

e_4
Qkﬁd‘-

N\:: —o- Data
——————————————————— e — Total fit
g 40_ """""
> 7.33 fb™! data @ 4.128-4.226 GeV => Ny, = 439 + 33 S Il
£ 20H
> B(DF - f,(980)et v,, f,(980) —» wtm~) = (1.72 £ 0.13 + 0.10)x1073 =
-> = — . ; I : ; i
ss is dominant based on |f;(980)) = sin ¢| ﬁ(uu + dd)) + cos ¢ |s3) R B R 6
¢ = (19.7 £ 12.8)° o
@ )
» First FF measurement with simple pole form: g 8 ~Data o7t
N% o —Fit ‘:;‘;; 0.6k
- +f°(0)|VCS| = 0.504 + 0.017 £ 0.035 f 4 - o.sfl/‘/‘/‘/
- +f° (0) = 0.518 + 0.018 + 0.036 ( |V..| = 0.97349 + 0.00016 PDG2022) 57
CO ' (Ge%g/c“) ! . I (Ge%g/c“) !
This work CLFD[6] | DR [6] |QCDSR [7][QCDSR [8]] LCSR [9] [LFQM [11][CCQM [12] ——— _
f_"(O) 0.518 4= 0.018¢at &= 0.0365yst 0.45 0.46 0.50 £0.13|0.48 +0.23 |0.30 + 0.03|0.24 £ 0.05| 0.36 + 0.02 I i
Difference (o) — L7 1.4 0.1 0.2 43 43 2.8 6ol } ]
é ¢ = (19.7+12.8)° (32 +4.8)°[(41.3 £5.5)° 35° (8F31)° — (56 +7)° 31° - -

> First search of D} — f,(500)e* v,, f,(500) » w*tm~™ (M +,- < 0.45 GeV/c?)
> B(DF - f,(500)e* v,, f,(500) » ntr~) < 3.3x107*
April/26/2026

5Kk %% @BESIII

Events / (0.010 GeV%c%)

N
=)

[N
(=]

: —e— Data
| — Total fit x2/NDF = 0.6

[~ - - - Background
[ -~ D{—£,(980)e"v,

0.2

M2, (GeV?/cH)



/)]‘J k? Study of the f;(980) and f((500) through the decay D} » t m~e*v,

HUNAN UNIVERSITY

> 7.33 fb™" data @ 4.128-4.226 GeV > N,

=439 + 33

> B(DF - f,(980)et v,, f,(980) —» wtm~) = (1.72 £ 0.13 + 0.10)x1073
- s5 is dominant based on |f;(980)) = sin ¢| \/—g(uﬂ + dd)) + cos ¢ |s3)

(p:

(19.7 + 12.8)°

» First FF measurement with simple pole form:

> °(0)|Vs| = 0.504 £ 0.017 + 0.035

> 7/°(0) = 0.518 + 0.018 + 0.036 ( |V.s| = 0.97349 + 0.00016 PDG2022)

This work CLFD [6] [ DR [6] [QCDSR [7]]QCDSR [8]] LCSR [9] [LFQM [11][CCQM [12]

10(0)  [0.518 £ 0.0185tat + 0.036ysc|  0.45 0.46 0.50 & 0.13 | 0.48 £ 0.23 |0.30 £ 0.03|0.24 £ 0.05 | 0.36 - 0.02
Difference (o) — 1.7 1.4 0.1 0.2 4.3 4.3 2.8
é é = (19.7 £ 12.8)° (32 £4.8)°[(41.3 £ 5.5)° 35° (8F3h)° — (56 £ 7)° 31°

> First search of D} — f,(500)e* v,, f,(500) » w*tm~™ (M +,- < 0.45 GeV/c?)

> B(DF - f,(500)e* v,, f,(500) » ntr~) < 3.3x107*
April/26/2026

5Kk %% @BESIII

dI'/dq? (ns/GeV?/c*)

60 —
NQ f - Data
| — Total fit
16 L I | R —— Signal
S 40_ Background
)
=
P~ L
2
s 20 ]
>
m W g, 5 'zl |.u!l|.l.|.ll.
CcCQM  0.3940.02 e
LFQM 0.2410.05 —
LCSR 0.30+0.03 ——i
QCDSR 0.48+0.23
QCDSR 0.50+0.13
DR 0.46
CLFD 0.45
This work 0.518+0.018+0.036
| 1 1 1 I | 1 1 I 1 1 1 | 1
—0.2 0 0.2 0.4
S 0
Q)
T T T L
% 6o} } -
&~ | i
2zt
O I
= 40p 7 7
(=} | ——Data
§ [ — Total fit x?/NDF = 0.6
F< I Signal
5 20 --- Background N
@ [ -- Di->£,980)*,
4 l
0.2

I 0.2
M2, (GeV?/cH)




) /il 7 r 5 Study of the decay D° - K~ nu*v,

HUNAN UNIVERSITY

' \ Phys. Rev. Lett. 134, 011803 (2025) . g :
>7.93 fb! data @3.773GeV > Ngig = 6436 £ 119 § .

8.6 08

> First BF measurement and LFU test on this channel:

MK~,‘a(é}cV/8) .
B(D° - K~n°u*v,)=(0.729 £ 0.014 £+ 0.011)% = “r
B(D° — K*(892)~u*v,)= (2.062 + 0.039 + 0.032)% £} S
$ o & b
(¥ERE2.4% , HELLZRISHERT ) i A 7

fS—Wave == (5.76 i 0.35 i 0.29)% OQ;Z(GcVZ/a)

fr—wave = (94.24 + 0.35 + 0.29)% A“’;’ ~
Ri.Cg92)- = 1.020 £ 0.030 £ 0.028 (~4% level) i :
> First FF measurement :

ry = 1.37 £ 0.09 £ 0.03, , = 0.76 £ 0.06 £ 0.02 e U is eey :

April/26/2026 3k 41 %% @BESIII { Nivene = 3375, Bkg: (126 £0.0% )



RS Study of the decay D® - K~ mu*v,

HUNAN UNIVERSITY

TABLE IV. Measured the BF and FF ratios of D° — K*(892) u*v,, and compared them with theoretical
calculations and previous measurements.

Theory B (%) ry rs

LCSR [7,16] 20115 1.39 0.60

yUA [17] 1.98

CCQM [6] 2.80 1.22 +£0.24 0.9240.18

CQM [8,18] 3.09 1.56 0.74

LFQM [9] 1.36 0.83

HM, T [10] 1.60 0.50

Experiments B (%) ry Ty

BESIII [39] ce 1.46 £0.07 £ 0.02 0.67 £0.06 £ 0.01

FOCUS [11] 1.89 £0.24 1.71 £ 0.68 £ 0.34 0.91 £0.37 £ 0.10

This Letter 291713 =0.039 = 0:032 1.37 £0.09 £0.03 0.76 = 0.06 £ 0.02
ry = 1.37 £ 0.09 £ 0.03, , = 0.76 £ 0.06 £ 0.02 e U os cev :

" ArSL _ . .
April/26/2026 3k 41 %% @BESIII : Nivene = 3375, Bke: (126 £ 0.7)% 1 )3



HUNAN UNIVERSITY

8) il 41 T Study of the decay D° —» K°n—pu*v,

: | Phys. Rev. Lett. 135, 111803 (2025) | TR
> 7.9 fb~! data @3.773GeV = Ngjg = 6796 + 98 :
» First BF measurement and LFU test on this channel: ' uiss (G\/) ' O'BMRD,: GVt
B(D°® - KOm~ptv,) = (1373 + 0.020 + 0.023)% £ 400/ @ _
¢ 300 S 40
B(D® - K*(892)"etv,) = (1.948 + 0.033 + 0.036)% ( ~ 2.4%)3 200/ 5,
2 100 .
Rich(gozy- = 0.955 £0.022 £ 0.017, Rpo. - = 0.951 + 0.020 £ 0.016 o2 0 06 03
fs—wave = (6.35+0.87 £ 0.71)% (€) ~_400F (f)
5 400 . Kin i 300k st "
fowave = (94.60 + 0.87 + 0.71)% z . % 200
» First FF measurement at BESIII : -

ry =146 + 0.11 + 0.04, r, = 0.71 + 0.08 £ 0.03

A1(0) =0.623 £+ 0.008 + 0.008 (First measurement from this decay) N',"Tisgﬁl‘(’é_"fﬁﬁ):
» Vsig ) .

Apr||/26/2026 gj&:{%%@BESIH eEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES ; 24




§) AT Study of the decay D° —» Kt~ u*v,

HUNAN UNIVERSITY

: | Phys. Rev. Lett. 135, 111803 (2L 12— : —
_________________ : ¥ This work |
> 7.9 fb™! data @3.773GeV = Ngj = 67¢ Lok j ICIEII\)I(IT -
> First BF measurement and LFU test on tF i T 4LCSR  _
B(D® - K°n~ptv,) = (1.373£0.020 0.8:— g x‘: iglég(iaM —
B(D° - K*(892) e*v,) = (1.948 £ 0. = | ;ﬁgﬁ, i
RLE o7y~ = 095540022 + 0.017, R _ = 06 - ifg}gﬁ -
fo—wave = (5.35 + 0.87 + 0.71)% 04 #hOCD - 7
fo_wave = (94.60 + 0.87 + 0.71)% L T T i
» First FF measurement at BESIII : Iy
ry = 1.46 + 0.11 + 0.04, r, = 0.71 + 0.U8 + U.U3 ‘

A1(0) =0.623 £+ 0.008 + 0.008 (First measurement from this decay) N',”Tisgﬁl‘(’é_"fﬁﬁ):
= Vsig ) .
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| a/’)(/V 2603 00743 (Sme/Z‘Z‘eOl Z‘O PRL) EZSOOé——Totalﬁt

—_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— —_— L] | =) 2000 E_ """ Slgnal
S

> 20.3 fb~1 data @ 3.773 GeV = Nygiq = 28900 + 224 _

E »2/Nbin =137.3/87=1.58

> First amplitude analysis give the observation of K5(1430)

S 1006 08 1 12 14 L

(%) = 0.16 £ 0.05 + 0.02 (7.90) o (M)M : *m(G:)ﬂ
B(D° - K;(1430)e*v,) = (7.603 + 2.457 + 0.194)x1074 N§4°° ' 60_ /
B(D® - K*(892)"e*v,, K*(892) - K~19) 900 | _
= (7.403 £ 0.061 + 0.048 )x1073 (~1% level !) P —— g
IVes|A41(0) = 0.618 + 0.010 + 0.008 (~2% level ) I R "o ens A,
> First test of isospin-breaking effect: %m _ b
e {1.09 +0.02 + 0.02 (e channel) 1 g

B(K*(892)~—K2m™) 1.07 £ 0.02 £ 0.03 (u channel)

> LFU test : R/ (gy, - = 0.928 +0.020 + 0.012 (~2.5% level)

i |Unmiss| <0.06GeV
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I F28B528

|SoF T Variable Value

: 15- . rs(GeV) ™" —7.53+£0.22 £0.11

+ Model-independent solution _ ’+ Model-independent solution : fgl) 0.14 +£0.04 + 0.01

g 100:_Norninal solution 'qg) + — Nominal solution a‘lg/%G (GGV/C)_l 1.98+0.10 £ 0.13
o £l bY2, (GeV/c)~! 0.57 4 0.53 =+ 0.27
2 sl = ma(GeV/c?) 2.72 £0.18 4 0.11
_ ' = my (GeV/c?) 1.70 +0.11 4 0.02

: TV 1.41 4+ 0.05 4 0.01

ol s s 1 1 , | | 1 > 0.77 £ 0.04 £ 0.02

08 1 12 14 08 1 12 14 M c» (802)- (MeV/c?) 892.9 4 0.2
my (GeV/c?) my GeV/c?) T (s02)- (MeV) 47.9+ 0.5+ 0.4

. _ . TBW (GeV/c) ! 3.384+0.174+0.16

» First measurement of the phase shift (magnitude) of the S-wave 5 (Gev)—* 11.0+1.6+1.7

_ _ _ _ ¢p (degree) —16.9+ 7.7+ 3.0
in a model-independent way in this channel. fs (%) 5.86 4 0.18 4+ 0.21
N . _ _ fr (%) 93.97 £ 0.19 £ 0.21
» Additional measurement in a clean environment to constrain o (%) 0.16 & 0.05 & 0.02

the pole parameters of the Ky(700)
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> 7.33fb1 data @ 4.128-4.226 GeV

> First evidence of DY — f1(1420)e*v,> N

sig = 13.2788

B(DF - f,(1420)etv, » KTKn°) = (45729 + 0.4)x10™* 2% 2

g« 2

B(DF - f,(1420)etv, > KTK %) < 7.6Xx10"*@90%C.L. 3

> First search of D} — f,(1285)e* v, (<10) ;E |

B(DF - f,(1285)e*v, » wtn~ 1) < 1.7x10~*@90%C.L. MCETT) (GeVic) MM GV
Unit (x10™%)
Decay Ref. [4] [Ref. [12][ Ref. [13] [Our result 5. 3.406 1 iu
DI — f1(1285)e™ v, [[0.6, 3.6][8.6 £ 7.3[1.17+0.18] < 5.0 g E
D} — f1(1420)e* v, |2.54+0.5(2.1+2.1| 3.9+ 0.4 - o 3 | #
[4] H. Y. Cheng et al., Eur. Phys. J. C 77, 587 (2017). M e (Gev/c;;.s e MMZ(&V%;

[12] Y. Qiao, Y. X. Liu, Y. G. Xu, and R. M. Wang, The
European Physical Journal C 84 (2024).
[13] V. O. Galkin and I. S. Sukhanov, Phys. Rev. D 111, R
093001 (2025). 5K +5 4% @BESIII 28
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Summary and prospect
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Summary:
> BESIII has the largest data samples at DD/D.D} threshold.
» Scalar/(axial-)vector mesons are studied systematically via semi-leptonic charm decays.

» BFs/FF measurements help to test different QCD modes and understand light hadron!

Prospect:
» Higher precision measurement on BFs/FF/LFU/CKM.
» More update results on scalar/(axial-)vector meson via semi-leptonic charm decays.

» More first results on scalar/axial/tensor meson via semi-leptonic charm decays.

W/
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» More results are on the way ... ...



BESIII experiment
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_ﬁ“.-..““l it -~-:::.
[BEPCII and—BESIII ik
= ‘%
S

CsI(T1) calorimeter
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RS BEPCII collider
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ey

> Two ring symmetric e e~ collider

» Circumference: 240 m !
> Design luminosity: 1x1033cm™2%s71 :
Achieved time: 5 April, 2016 \

> E.,:2-5GeV ',

» Beam crossing angle: 22 mrad \
et
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Pl A & Z BESIII detector
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| RPC: 8
RPC: 9 Electro Magnetic ayers

layers Calorimeter

SC
Solenoid

Barrel
ToF

Endcap
ToF

SC
Quadrupole

. WPe TOF EMC
Fp < 0.5% @1 GeV ot 80 ps Barrel %E < 2.5% 01 GeV

5(;,5//;;‘) < 6% 5t 110 ps Endcap 6z =0.6/VE

MUC
d(xy) <2 cm
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