Recent charm results from BESII and Belle ||
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e EXperiments & data sets
e Semi-leptonic decays of charm meson
* Hadronic decays of charm meson

* Hadronic decays of charm baryon
. D*(2317)*

* Prospect
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0.5 fb
World largest J/p, ((3686), Y(3770), j

data samples on resonance

. \/E = (1.85 — 4.95) GeV with peak luminosity:

1.1 x 1033 cm—2s-1

. data at w(3770) (DD threshold): 20.3 fb~!
data at \/E = (4.128 — 4.226) GeV (D*D_¥): 7.33 fo~!
. dafa at \/E = (4.6 — 4.95) GeV (AFA)): 6.5 fo~!



Experiments and data sets (ll)

Belle II

— Belle Il Online luminosity Exp: 7-42 - All runs
' KL and muon detector 1.0
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Positron » Belle lI: the 2nd generation of B factory,
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* which is also a charm factory!
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D’s semi-leptonic decay
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» D,'s (Semi)-leptonic decays are golden channels to measure | V|, | V4]

. BESIII has world largest w(3770) sample at DD threshold: 20.3 fo~!
& Nigg(D®) ~ 2.02 X 107, Niao(D™) ~ 1.06 x 10

. Note: from data we can have: |V, \2 | (0) |2:

» Use |V, | from CKM fitter, we can get fp,

+ Use Lattice QCD calculation of fj,, we can get |V, |



Events / (4 MeV)
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; | Channel | BF(x107%) | |Vlfi(0) (x107%)
of D° > K-etv, 3.527 +0.005 + 0.016 722+ 1+ 2
D® » K~ut*v, 3.429+0.007 +0.017 726+ 1+ 2
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D — Klv BESTI

arXiv:2601.21185. 2601.21196
Accepted by PRL & PRD.

» Results w/o scalar current: f,(0) | V.| = 0.7183 £ 0.0007 = 0.0014
% Use | V.| from PDG, obtain f,(0) = 0.7378 = 0.0007 £ 0.0014
+ Use [, (0) from LQCD, obtain |V, | = 0.9639 + 0.0009 £ 0.0018 £ 0.0040

stat. syst. LQCD
Precision limited by form factor!
e AlsO test Lep’[on Flavor Universa”’[y e [irst eXperimental constraints on NP scalar
current: 2.30 w.r.t SM
[ho_ -+
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= 0.982 + 0.004 Z 0.00f *
FD+_)I?Oe+ve —_
—0.05F
* SM
consistent with SM 0.975 —0.10[ 1 85% rogion
99% region

-0.06 -0.03 0.00 0.03 0.06
Re(cy)



SESII

arXiv:2607:23945, 2607:2394¢

Do
~

J—
—

Events / 2.5 MeV?/c4(<10%)

AT/Aq® (ns'GeV?/c%)

D - mt~etv,

¢

e —————

0 D" - m-utv,
15}
10f
d

D — nlu
t  Data — Fit result
----- Peaking background —— Combinatorial backeround

e ———

Submitted to PRL & PRD.

| Chamnel | BFG0™) | IVealfu(0) (1079

DO 5 mety, 2950+ 0.017+0.017 1441+ 8+ 4
DY - T[_/,t"'vu 2.817 +0.037 + 0.019 1434 + 12+ 7
Dt - netv, 3.622+0.034+0.018 1400 + 12 + 5
D* - nuty, 3.507 £0.043 £ 0.026 1415+ 15+9

Results w/o scalar current:

£.(0)| V.,| = 0.1425 % 0.0005 =+ 0.0003

+ Use | V.| from PDG, obtain
£.(0) = 0.6339 £ 0.0024 £ 0.0014

27(q?)

+ Use f,(0) from LQC

), obtain

V.| =0.2262 £ 0.0008 £ 0.0005 £ 0.0018

stat. syst. LQCD



Study of D’ - K _7t06+1/e BGS]]I

» Clean signal events 28900 = 224.  « First amplitude analysis, observe arAivi2603.00743

K§(1430) in semi-leptonic decay.
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Study of DV —» Kz~ ["v BGS]]I

» Clean signal events 22171 = 183 for e and 14212 %+ 138 for mu ch. arXiv:2603.04136
. First amplitude analysis, also observe K§(143()) in semi-leptonic decay.

B(D® — K3(1430) e v) = (4.00 4 1.224,¢ + 0.784y5) x 1075, B(D” — K*(892) e v,) = (2.043 £ 0.018,; £ 0.0124y5) %,

B(D° — K;(1430) ptv,) = (3.85 £ 1174t £ 0.754y5¢) X 107°. B(D° — K*(892) utv,) = (1.964 £ 0.0184,; & 0.0124)%.
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D7 hadronic decays BGS]]I
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https://arxiv.org/pdf/2605.09694v2

D*/D" hadronic decays BGS]]I

* First observation of three channels. |
arXiv:2510.182/6

* Improved precision on 5 channels

Signal mode AEg, (MeV)  Npr S (0) €sig (MeV) - BSlgx 103 Brpg x 10°

DY — KJKTK-7%  (-27,23) 81.0T;;% > 10 2.60+0.02 {18.4757 + 2.4]

DO — ¢K O (—27,23)  36. 8+§{ 6.4 0.96+0.01 [22.7+2-1 + 3.7}
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https://arxiv.org/pdf/2510.18276
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Only show result of this new one T T
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s L W-exchange E1, E2.
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] ] - o i - Zhong et al. (I) [20]
Mode Branching Fraction 0 T . = jh"ng “ ‘:z'[(:]” ~
: - Geng ef al. |2
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— — e Ho - Xing el al. pLE
B( 0 Ai]’) (355 +1.17+0.17 + 068) x 1074 : g et ol (0 29
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At decays — AT — AK n/n

. . . G :_ ¢ Data < >
 Hadronic singly Cabibbo-suppressed decay L f Trmm : D
) [ e Combinatorial . —
. Measure those w.rt. AT — Axtzn® = 100 elminary
7 |
B(AT — AK 7Y S s0[ i
( C+ ) = (1.82 £ 0.07 + 0.07)% 0 :
B(AC — Aﬂ- 7.(-0) 0 . Lol PP LT T R . .
2.25 2.3 . .
B(A+ — AKTn) M(AK*™) [GeV/c?] Paper in preparation
C d — (873 4+ (0.35 + 043) X 10_3 Belle + Belle II preliminary [Ldt = 1.55ab™"
B(AF — Ant70) (a) (b) =
Experimental band Q?
Preliminary
o e This work
- Using world-average value for control mode: o | BESIII [22]
— ) Geng 2019 [23]
B(AT - AKT7%) = (1.2940.0540.054-0.06) x 10~? | | Cen 2019 [24]
Consistent with, more precise than previous measurement ST T Geng 2024 [25]
0 2 4 0 2 4 6 8
B(Aj — AK+77) — (620 L 025 L 031 i 030) X 10_4 B(A:—>AK'T) (x10°)  B(Ai—AK™) (x107)

- Measured branching fraction for AK* 7

consistent with latest SU(3) symmetry result

- Measurement for AK ™5 exceeds all theoretical

14



Events / (10 MeV/c?)

AT decays — A" — nza'n BES]]I

 Double tag method, searching signal from missing mass spectrum arxiv:2603.28232
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401 A background — 12 A, background ¥, C i
[ esea Non-A, background ] E olill Non-A, background = N 7
3 = g 6 -
] z S8F ; S N -
- S b : =I =
- m - -+ : :
E 13 ATk J l 2k
- 2 [
<+ il i” I: +."'| T ““.“ S T | 0 T TR T T T TR O T N T W NN TN N NN NN NN NN RN RN AN
1.4 88 1.0 12 1.4 0.7 0.8 0.9 1.0 1.1 1.2 1.3

M_. (GeVic) M_. (GeVic?) M ., (GeV/c?)



New decay channel of D*(2317)*

. D;‘z)(2317)i was observed in D" final states, by Belle in 2003.

« Mass is much lower than the quark model predictions of the lowest ¢s mesons
with the corresponding J© = 0.

. Potential descriptions: hadronic molecule, compact tetraquark, mixed configuration ¢S

. Below DK threshold: decays via isospin-violating strong channel DSJ’JZO

B(D*%(2317)" - D_*y)

. Information related to radiative decay width
orovides a strict experimental constraint and

may discriminate between models RB(D*(2317)r — D;ial)
Control channel Signal channel
cxfc'; - : BelleliData  —— Total Fit Be”e + Be |e ”
S : —— ?315 ll!i?ata [ Ak Total BKG C?:nblnatorial BKG o . i .
E 2000; ------ E?)ﬁlbian';ct;orialBKG +_L+_:J_::+_Sideband 980-'_428 --b 1 ¢ Clear Slgnal Of D;I<O(23 17) In
- = Sideband Pt >x<
> [T : * D, Ty spectrum!
g 1000 - C
5 O NI » Use DS+7ZO to cancel many
e ———— g‘;%‘m"”'“ ...... B experimental uncertainties.
_‘é,z 2.;25 2:3 2.35 2.4 Q. 3 E 2;w232mm234‘”‘“ AAAAAAAA 236””"&;—“';:' ......
M(D;r°) [GeVic?] M(D*y) [GeVIc?]

16



New decay channel of D* (23 17)*

B(D*(2317)t - D, *y)

R = —(7.13+0.70+026)%  PRL 136 (2026) 241901
BDHDBIT) = Dind) ) % 36 (2026) 2419€
—*— ¢S state Q(B

Belle I

30 =+

Molecular state

25 - Experimental measurement generally higher

x Exp:7.13+0.75 o
than molecular predictions and lower than

20

Branching Fraction Ratio [%)]

IlllllIllllllllllllllllllllllllll

2 Experimental band iOf
APOTRSIRG b some quark model predictions
15
‘0 - Theoretical interpretation remains unclear
| ¥

5
0 | 1 3 l L I | |

Liy, Godf O/a ,7'4 ;fh BardeF deg f l; LUtz SL Utz Sg;%v en
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https://journals.aps.org/prl/abstract/10.1103/vcld-225s

Summary Prospect

* More charming charm results from BESIII and Belle |l!
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