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BGS]]I The BESIIl experiment at the Beijing Electron Positron
Collider (BEPCII) has accumulated the world’s largest samples
of ete™ collisions in the tau-charm region. Based on the open-
charm data samples of D°*) D} and A¥, we can study the
hadronic charm decays under a uniquely clean background.




BESII

D} Meson

» The only kinematically allowed hadronic decay,
involving baryons.

> Absolute BF to be (1.21 4+ 0.10 + 0.05) x 1073
[PRD99,031101(2019)]

» The short distance dynamics is not the driven
mechanism. The hadronization process, driven
by nonperturbative dynamics determines the
underlying physics. [PLB663,326(2008)].
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D} - K{K* and K)K*

Asin D » KQK* and D — KPK* could interfere,

So can the CF and DCS amplitudes in Dg decays:

Df - K°K* and D} —» K°K™.

Such interference effect could also lead to CPV:

Acp~1073, predicted by D. Wang et al.[PRL119,181802(2017)]
BF(D; — KOK*)=(1.425 + 0.038 + 0.031)%,
consistent with the WA.

BF(DS — KPK*)=(1.485 4 0.039 + 0.046)%, 1st
measurement.

B(D ~K$K*)-B(DS K K*) _

B(DF ->K2K*)+B(DF -k K+)

(—=2.1+ 1.9 + 1.6)%, consistent with zero.

Acp(Ds - KsK) = (0.6 + 2.8 +

K2 /KQ asymmetry:R =

Pure W annihilation processes (sensitive to direct CP
violation) According to Qin et al.[PRD89, 054006],
this implies that Acp~ — 0.6 X 1073

> wt: (6.70);
B(Ds; » wm) = (1.77 £ 0.32 4+ 0.13) X 1073;
Consistent with CLEO’s measurement[PRD80,051102]
but more precise.

> wK: (4.40);
B(D; —» wK) = (0.87 +0.24 4+ 0.08) x 1073;
First evidence! [PRD99,091101(2019)]

Amplitude analysis of D} —» w77

» W-annihilation dominant
Improved precision:

B(DF - %)) = (9.50 + 0.28 + 0.41)%
First measurement(16.20): B(D§ —




BESII

A{ Meson

At - Apmt and Al — X(1385)" g

>  BF(Af - AX)=(38.2728 + 0.8)%
> Also, look for; [PRD99,032010(2019)]
Ao = B(Af-A X)—B(I:\g—u:\ X) A =1
CP ™ B(Af>A X)+B(A; —A X) Nog 154+ 17 54+ 11
_ +7.0 £(%) 15.73 + 0.01 12.84 + 0.01
> Acp = (+2'1—6-6 + 1.4)% B(%) 1.84+ 0.21+ 0.15 0.91+ 0.18+ 0.09
[PRL121,062003(2018)]

A - X (m/n')

» CF decays, proceed through nonfactorizable internal W-
mission/exchange.
» Measured:
BF(Af— 1) /BF(Af -» =*tr0) =
0.35+0.16 + 0.03
(< 0.58@90% C.L.)
BF(A{— Z*n")/BF(Af - 27 w) =
0.86 + 0.34 + 0.07
(< 1.20@90% C.L.) [CPC43,083002(2019)]




- Other recent results not mentioned in this report:

Amplitude analysis of D° — K7 707° Study of DI — K*ety,
Phys.Rev.D99,092008(2019) Phys.Rev.Lett.122,061801(2019)
Search for the radiative decay D — ve™ 1, e ——
Phys.Rev.D99,072002(2019) Phys.Rev.Lett.122,062001(2019)
Study of the dynamics of D — n'etu, Study of D — K7~ e,
Phys.Rev.Lett.122,121801(2019) Phys.Rev.D99,011103(2019)
Study of D — ptu, Study of D" — K~ p"yy,
Phys.Rev.Lett.122,071802(2019) PhyS-ReV-Lett-122.011804(2g19)
Study of DT — KY , Kt (V) Measurement of Al — Xe 1,

Phys.Rev.Lett.121,251801(2018)

Phys.Rev.D99,032002(2019)

Amplitude analysis of D" — K3rTntn™
arXiv:1901.05936, submitted to PRD
A, decay asymmetry

arXiv:1905.04707,
submitted to PRL(may transfer to PRD)



Our results include new measurement, have confirmed and
improved the precisions over the previous results.

More measurements in D¢ hadronic decays are coming.
Planning to take more data at/near E,,,, ~ 4.6 GeV as well

as E..,=3.773 GeV soon, which will allow us to even improve
further precisions and rare forbidden searches in D, /A, decays.

Thank you!
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P Analysis technique

® Single Tag(ST): _
-reconstruct only one of the D D7 (ALA7)

__________ ® Double Tag(DT): _
\€i - - reconstruct both of DF D; (A{ A7)

S|gn.al side

———————————————

> Advantages of DT method:
- Clean environment with no additional hadrons
- DT provides access to absolute BFs

Beam-constraint mass: Mg¢c = JEgeam/c‘* —

Energy difference: AE = Ex+ — Epeam

. . . 2 _ 21212
Missing mass: Myjss —JEmISS c?|pl

Missing-mass-squared: MM? = (P, +,
Charge conjugation implied
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Decay mode Kérner [5]  Sharma (3] Zenczykowski [4] Ivanov [6] CLEO [12] This worl
Al 3ty 0.16 0.57 0.94 0.11 0.7040.23  0.41+0.20 (<0.68)
A=ty 1.28 0.10 0.12 0.12 1.3440.57 (<1.9)




