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Datasets

Vs(GeV) Integrated luminosity Decay chain of interest BESIII can shift its center of mass
e - $(3770) - DOD° energy to produce charmed
3.773 2.93 fb~1 - - mesons pairs at threshold
ete” - y(3770) - D*D \\
V5(GeV) | Integrated luminosity(pb~') @psi(3770) ~21 M D°and 16 M D*
4.178 3189.0 + 0.9 + 31.9
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Clean sample, low production rate Ecw (GeV) :
~0.4 M D_ produced Higher production rate, BF(D*. — yD,)

~6 M D, produced 6



Charmed meson decay at threshold at BESIII
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Selected results

o D(S) — hadrons + X « D, — hadrons
~ D = X - D — multihadrons
- D-=>K mow

- D, = e X

- D, > K X - D= wrm
- D, = e n

- D, = K t++mo

Analyses that can provide input to R(X) - D, = KK+t
measuments at LHCb
D, = KKt~

- D, = K,K+mo



Events / (17 MeV/c2) (x10%)
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: | M g Tag modes: D° = K*rt and D = K'mt*rr
4l . Mis-ID K BKG
! Mis-ID n BKG .
_ MisID ¢ BKG Number of produced final state is
5L Wrong tag BKG estimated in M, mass bins through
' ” dedicated detector response matrix:
1 st ’Minlur\.'u]
- N;rod_ Z( ) N;{)bs
sk © +Data j=1
: @K\ﬂ m*n” signal
ntn signal .
sk | 5 Giver s Quantum correlation effects:
Mis-ID K BK(G
i ¥ Mis-ID n BKG
al ~ MisID ¢ BKG dBI = fcmr x dBg,
L ; K BKG £ 2
. Wi rong tag BKG
fcorr __ 1 C. — 2rR cosd
v B oy 1-Cs(2fcps — 1) U
0.5 - 1.0 1. 5 2.0 0.0 {] 5 | 1.0 TABLE I. Input parameters for the QC correction.
MSﬂ: (GEV."’(,‘Z) I'I']lbb (G‘EV!(, 2) Parameter Value
. 0.0586 = 0.0002 [23] 9

e (194.77%1)° [23]
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Compatible with sum of exclusive final state. Little room for additional decays



DS % ]‘['I'n'l'n' X arXiv:2212.13072

N - Only dataset at 4.178 GeV, L = 3.19/tb
2 SOF s Two D, tag modes.
% 40 0.40 < M(RR) < 0.74 GeVic?
> 30F Extracted partial branching ratio with respect to M, mass
z 30F
3 s ~ 0.5
@ 20F O
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. N ++4
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% 300F L _ = f L
S D; = K K'r S ool
:2005_ 0.40 < M(mrm) < 0.74 GeVic* 01:_
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3 150F ' 9832706 08 10 12 14 16 18 20
2 4 00 Bty M) (GeV/e?)

50 B(Df - ntntn™ X) = (32.81 £ 0.355tat & 0.824yst) %

1.90 1.95 2.00 2.05 25% larger than sum of exclusive BR
M(D;) (GeVic) 11
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D %KUX KK+ <+ data

Dl{a?ﬁ Cp'p’ decays O ( + )

- (a) D"‘a“ CI0" other decays % ArXiv:2302.14488
- DKQE‘ v, [OKgrn"

L DKJF”: OK nrnte S

- Bk rrtn®

Clnon-bb Use full psi(3770) dataset, improve precision and

compare with exclusive datasets

(-
e

CP tag mode DY — KTK~ DY — K27
Extracted QC S;tmabm_cd 7779 + 287 70512+ 311
. . 17t A7 Q- AN 7Q
_ e AR s correction factor in M asured 4760 + 81 4068 +78
- D' KX K +data two tag modes feps 0.413 £0.010
i 8 ngwn- (D" other decays Correction factor 1.0204 £+ 0.0024
- (d) -l{“'ﬂ: wn' [CJD* decays
- [UK <K Dnon-Dﬁ

DK_ ,ﬂ;l].ﬂ;l! D K '.T[“
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Decay mode PDG (%) [3] This study (%) sum ve (%0)

exclusive
DT — f‘(g,X 305+£25 3278+0.13+£0.27 31.6840.32
D’ - K9x 23

D
D

+2.0 2054+0.124+0.18 18.16 +=0.72

Some space for additional new D decays with K
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Extraction of absolute BR of 20 CS final states with multihadrons using P(3770) dataset
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D to multihadrons

PRD 106 (2022) 092005

), the CP+ fractions (fcp. ), and the QC factors (foc).

measured

/fABLE II. The DTyields tagged by CP F tags (M=
The fep, for D* = 7272 is quoted from Ref. [34]; the fep. values for D' — 7777 22%, D° = 27727 2",

D° — 7'72732°% and D° — 27'2727 27" are determined in this work; and the fep. values for D° — 4z° and
D° — 37% are taken to be 1 based on theoretical expectations. The uncertainties are statistical only.

~

%

Decay Ml;leasured Mgeasured fCP+ fQC (%)
D® = gtz ce e 0.973 £ 0.017 [34] 935405
D° = rtr 22" 65.7+11.1 169.8 + 13.9 0.682 + 0.077 974 +07 Forthe neutral final state extracted
DO > 470 1 93.1+05 the Quantum correlation factors
D® — 32% 1 93.1 +0.5
D® = 272127 7" 37.8+8.3 355+6.6 0.438 £0.104 100.9 0.9
D’ - zta 32" 5254 6.8137 0.52010338 99.7:3%
wﬂ = 27 28 21" 352 159 +3.7 0.790 022 95.937
Decay B, (x107%) B;i—g(XIO_4) AT (%)
. . atan° 1348+ 18 1333+18 +0.6+09+04
For six of the largest yield, calculated CP SR 907.64+2.6 1027+27 25419407
asymmetry from their BR 2 n BA+L10  323+10 412422406
S a 270 483+1.8  432+17 456+27+05
No CP violation is observed drtrn®  1167+3.0  1160+3.0 +03+1.8+0.8
d2rtn22°  102.7+56  111.6+58 —42+38+13
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D % K T[O w PRD 105 (2022) 032009
S

Restrict available phase space for new physics in D = K it I'l" and test statistical
isospin model predictions

15005_[)"_’[('7?50 150 D"—Kst'o Decay mode Bgg (%) Bppg (%)
10005 00 100f D° = K-ztw 3.39240.044 +0.085 3.0+ 0.6
_ ; D’ = K%  0.848 + 0.046 + 0.031
S soof 50 50¢ Dt - Kdrtw 0.707 4 0.041 + 0.029
g [
|
%2000:— D"—)tags 150 B(DU KU 0 )
Z : [ . =Ko
§ 1500;. 150; RO = B(DU—>KEJF(1)] =0.23 £+ O'OIS[at + 0-015yst
= 1000} 100} 100 ‘ ,
[ [ 4 B(D‘—)»K?.Jﬁw) o
500:_ 50; Sﬂ R = B(DO—>KEJT+(.E)) e 0.21 :I: O'O]‘Stat :i: O'O‘I‘SYSI
; Both results deviates from predictions (0.4 and 0.9)

1.84 1.86 1.88 1.84 1.86 1.88 1.84 1.86 1.88

M (GeV/c?) Difference may arise from strong phase between final
state decay amplitudes 15
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PRD 107 (2023) 052010

Use larger D, dataset from 4.128 to 4.226 GeV. Reconstruct w — m'rrm®

= total fit

- signal

| IR N I F U L [ 60
I ' ] Y — total fit % [ (b)
- Z | |

or + 1 = =
- e :
i T AT T = e N
P T e R S ¥ B ¥ T 045

M_._,(GeVlc?) Mf.\-ig (GeV/c?)

0.5

U.%S Cl.lﬁ
M, (GeVic?)

First observation of this process at 7.60 level. No structures in intermediate processes.

B(D} - wr'n) = (0.54 £0.12 £ 0.04)%

Branching ratio to provide further detail for D_ — rutiX contribution

16
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Missing D_ — n X final state with a very large contribution. Use 6.32/fb in 4.178-4.226 GeV range
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First measurement of the exclusive BR
B(Dy - ztxtn ) = (3.12 £ 0.13, + 0.09Syst)%
leaving little room for additional D_ = nX

a,(980)" \

First observation of the W-Annihilation process
D, = a,(980)'p(770)

Branching ratio is 1 order of magnitude larger
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JHEP 09 (2022) 242

First measurement of the singly Cabibbo suppressed
decay. Analysis with 6.32/fb

Amplitude analysis is performed to take into account
in efficiency estimation all possible intermediate states
Dominant intermediate process D_ — K*p

No CP violation observed by looking at
D= K m'nn®and D, = K t'rem®
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t data

total fit
——— background
............ K-ﬂp+

- K(1270)°x*

............ K,(1400)"z*
K"a,(1260)°
Ko
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D_— KK'''re
3
| JHEP 07 (2022) 051
[.]Srrr'a:““‘_h[—]?._l I I[J.f‘
;‘rf,tl_,[ (GeV/c?) -'”131 (GeV/c?)
* T Analysis with 6.32/fb
= SO } = O
13 = . . .o e . .
i 2 } (L First ever amplitude analysis is performed to take into account in
1 { £ (& efficiency estimation all possible intermediate states, but only
PR i o LSRR | with >5a0 significance are kept in the final result.
M, . (GeVic?) My . . (GeVie?)

Good agreement with PDG but improved precision
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| il IR S = . 1 1 L1 1.2 13 1 Lol L2 103 104
K L6 17 18 LT 12 13 13 L3
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M ... o (GeViet) My ... (GeVicY) KK (GeV/c-) _— eViel) 19
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PRD 105 (2022) LO51103

D, decay can be also used to shed new light on nature of
light hadrons, like f (1710)

Due to high interference between f_ and a, in the paper
denoted generically as S-state.

Branching ratio of the full process is measured and it is
compatible with PDG

Based on f (1710) results, it is necessary that an a (1710)°

state exists, as observed by BaBar (Phys. Rev. D 104,
072002 (2021))

An a (1710)° charged partner is also expected in KsK mass
to be searched in D, = K K*nt® 20



D % K K+J'[O PRL 129 (2022) 182001
S S

Using 6.28/fb D_data, study the decay to search for possible a (1710) charged partner

Total BR is found to be compatible with previous measurements

L (a) K*K*(892)"
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Observed a charged a -like structure in K K* mass with significance greater than 10a. This results supports
the existence of a new a, triplet, as predicted by Phys. Rev. D 79, 074009 (2009) and other works

Its mass is 100 MeV larger than expectation for f (1710) isospin-1 partner. To extract further details on its

nature, combined amplitude analysis of D, > K K i and D — K Kn® is needed o1



Summary and outlook

« BESIII powerful machine for charmed hadron decays

— Not only as input for B physics, but for CKM matrix measurement, LQCD calculation, Light
Hadrons

* |n the next future, additional steps:
— A total of 20/fb at psi(3770) on tape by early 2024

 Crucial contribution to QC measurement, CKM gamma extraction

— Upgraded accelerator will provide more efficient data taking for D, analyses
e Further reduce systematics for R measurements

- New data always allows for improved techniques to reduce errors
e Tag based analyses

¢ Machine learning
22
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