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1. 20fb~ 1y (3770 EiE

o AZ1h 2010-11, 2022, $12023 &) (3770)&X

&(16fb~HFIELRGEMCHEES

BESI

K 4 \ 2022 2023 2024
o TIEMCHISIRA—E0, LUSENBINRSRE, s o
2010-11 ~5.0fb ~8.1fb ~4.2fb
Directory  Process Cross section Luminosity =~ 2.93fb~* 1 Ny (x10%) ]
HECtoL HOCES o (nb) Scale round03-04 round15 round16 round17
DODO! cTe” — 1 (3770) — D°D° 3.615% 80 105.97x8 180.57x8 294.88x 8
D+D-2 eTe” — (3770) = DT D~ 2.830¢ 40 % 82.96 x4 141.36 x4 230.84 x4
ditau? eteT =TT 3.0 40 % 87.95 x4 149.85x4 244.71x4
nonDD? eTe™ — ¢(3770) — non—DD 0.5 40x 14.66x4 24.98 x4 40.79x 4
o ete” = qq 16.86° 40X 495.47x4 842.15x4 1375.27x4
RR2S? eTe” = ysrY(25) 3.4 40X 99.68 x4 169.83 x4 277.34x4
RR1S2 eTe” — YsrS /U 1.1 40 32.25x4 54.95x4 89.73 x4
Bhabha®  eTe™ — ete™ 520.5 0.25x 381.5 650.0 1061.4
digamma® eTe™ — v 24.7 3X 217.2 370.1 604.4
dimu? eteT — utu 6.4 15 281.5 479.5 783.1
[a] Chin. Phys. C 42, 083001 (2018)
] Phys. Rev. D 76, 122002 (2007) Round15 round17
ENE TR - ENBI 4R :
kv ir— ) § (W ky -24~ 02-24-2024
o EHFEEER DO FI D' WESTUEIRIOOGE e
o HEIN204D0 , 21D HRIESHTF4ETF, 164°D°/D*Body3 F=4EF
- sl -1 AV s . TP
FrE Y (3770)2&(> 20fb~ ) FITHN R ZEM CHATIHE7 ABESINIS{FES E=UA D!




2. BN FRRF=EE

SEERZEELMEIIR rpc 2023

3 SZ L E

73zEb 2 FINEIRIA

o B

@

@

o B

DY 5 K—nt (3.937 £ 0.030)% DY — anything < 80%

Dt — K—ntat  (9.3840.16)% Dt — anything < 85%

Df - KtK—nt  (5.37+0.10)% DJ — anything < 60%

AY = pK—nt (6.26 4 0.29)% A7 — anything < 70%
IR :

SIS EIRRRE e R R B TR TR

SZENEREAE->EFRY

FRAE:

@

@

@

BRI EERRRERR

SHEANEZESHREAINAICabibbo SBIFFIERZTEE

ERUEARSTESELL, WEBTERRRIERY
MED - 31X, nXx, K0X="=_'¥'

NNERFES

S=TO L,

I.EaiRD * ;E  FEY

=S T)

BESI


https://pdglive.lbl.gov/

ENFREFREDZILIE

o DIBFRESIZLLNE

No significant CP-violating asymmetries
of 15 hadronic D decays are observed.

¢ Observation of DI - wn™y

== {otal fit
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Events/10.0 MeV/e?
= s

PRD 107, 052010
(2023)

1.9 1.95 2 2
)

M, (GeVic?

B(D} - wnty) = (0.54 +0.12 + 0.04)%

#E#: DINMTFRFRESZHLME:

Df »ntntn n® Df sntntn nn® DFf >ntn®n®n, DFf > Kdntntn~, DFf > KKt n®n® Df »ntntnn

BESI

7.33fb~ 1 between 4.128 — 4.226GeV

Accepted by JHEP (arXiv:2403.19256)

Mode B (%) PDG B (%)
DY — KoK 1.502 £0.012 £0.009 1.453 £ 0.035
DY — KtK—n+ 5.49 +0.04 £ 0.07 5.37 £ 0.10
DY — KK+ r" 1.47 +0.02 + 0.02 1.47 + 0.07
D} — K¢Kln+ 0.73 £ 0.01 £ 0.01 0.71 £ 0.04
DY — KtK-nt7"  550+£0.05+0.11 5.50 £ 0.24
D} — KIKTntn™ 093 +£0.02+0.01 0.95 £ 0.08
D} — KYK—ntnt 156 £0.02 4 0.02 1.53 + 0.08
Df - nfrtr~ 1.09 £+ 0.01 +0.01 1.08 + 0.04
Df — 7ty 1.69 £ 0.02 £ 0.02 1.67 4+ 0.09
Df — 770 9.10 £ 0.09 £ 0.15 9.5 £+ 0.5
DfY — ntatay 3.08 £ 0.06 £+ 0.05 3.12 £ 0.16
Df — 7ty 3.95 £ 0.04 £ 0.07 3.94 £ 0.25
DF — oty 6.17£0.124+0.14 6.08 £ 0.29
D} — Kdrtra" 0.51 & 0.02 = 0.01 0.54 + 0.03
DY — Ktrtn™ 0.620 & 0.009 £ 0.006  0.620 £ 0.019



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.052010
https://arxiv.org/abs/2403.19256

ENnFREaFREDZILIE BESII

oD - T T X 293 ! @3.773GeV $ D;' > atan rtX (319 ' @4.178GeV
PRD 107, 032002 (2023) PRD 108, 032001 (2023)
B(D° - ntxtnX) = B(DF — rtata— X) =
(17.60 £ 0.11 £ 0.22)% (32.81 & 0.3540¢ & 0.63yt ) %
B(D" - n'r'a"X) = Larger than B2, Jysive Of ~25%

(15.25 £0.09 £ 0.18)%
— missing decay modes ?

s D — Kg.X 2.93fb~! @3.773GeV. PRD 107, 112005 (2023)

Decay mode PDG (%) BESIII (o) sum (%)
Dt — K2X 305+25 33.11 +0.13 £ 0.36 31.68 £ 0.32
DO — KOX 235+20  2075£0.12+020  18.16£0.72

— missing decay modes ?


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.032002
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.107.112005
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.108.032001
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3.1 DI M FEHaF=EMREStr  BCSII

+ 01 +_0 6.32fb~! between 4.178 — 4.226GeV
$ DS — KSK 1t PRL 129, 182001 (2022)

Observation of ay(1817)* N KK (892)

m(ag) = (1.817 4 0.008 £ 0.020) GeV/c? E ook fK (892)°

T(ag) = (0.097 +0.022 £ 0.015) GeV/c? = —- KT (410f
B(D¥ — ao(1817)T 7%, ao(1817)T — KYK 1) = g 503
(3.44 +0.52 +0.32) x 10~* £

- EE DS - KK B #, A M e
2 = [t = — = 2 4 6 8
L BENN RIS B2 N
K"K

o))
7

e D} > KIK2m™  PRD 105, L051103 (2022)

—— Data
(@) — Total fit

------ K'K (892)*

------ S(1710)m*

B(D} — S(980)7t) < 1.8 x 104 N f,(980)%0a,(980)
@ 90% CL HiETw

ents / (20 MeV/c?)
=
I

B(Df — S(1710)7™) = (0.31 +0.03 £ 0.01)%

AN — 01710#,0710)

e R+ M oy (GeV/cZ)
D} - K*K-m*, PRD 104, 012016 (2021) 10

i
E
S
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.182001
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.105.L051103
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.012016
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oo 50

m
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M, (GeVie?)

M. (GeVic?)

B(DS — fo(980)7™, f0(980) — 7lx?) =
(2.84+0.4+£0.4) x 1072

e D} > wtr'n’  JHEP 04(2022)058

g,; +%1_ata |

= ANl —fit result

% 40 --‘blacflggsound +

= 30 +

S

EZO* +

£ }

2 1

LU O - RSSO

0.4 0.6 0.8 |

M_, ., (GeVic?)

B(Df — 7t7%’) = (6.15 £ 0.25 £ 0.18)%
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6.32fb~1 between 4.178 — 4.226GeV

o DY > Ktmtm™

BESI
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T T

Events / (25 MeV/c?)

JHEP 08(2022)196

M. (GeVieh)

LIS ool
0 05 1 15
M3, (GeV3ieh)

¢+ data
fit result
——— background
B — K*p”
. K*p(1450)°
K* f (500)
K f 0( 980)
K'f 0( 1370)
K (892)°n*

M. (GeV/c?)

Intermediate process

BF(1073)

PDG(1073)

Df — K*p°

Df — Kt p(1450)°
DI — K*(892)7+
Df — K*(1410)°7+
Df — K§(1430)"7+
DY — K7 fo(500)
DF — K™ f0(980)
DF — K7 fu(1370)

1.96 = 0.19 = 0.23
0.80 &= 0.19 = 0.18
1.85 &= 0.12 == 0.13
0.27 &£ 0.13 £ 0.15
1.13 &= 0.16 == 0.16
0.41 = 0.13 £ 0.27
0.27 £ 0.08 £ 0.07
1.22 £ 0.18 &= 0.57

25 + 04
0.69 & 0.64
1.41 &= 0.24
1.23 £ 0.28
0.50 &= 0.35

11


https://link.springer.com/article/10.1007/JHEP01(2022)052
https://link.springer.com/article/10.1007/JHEP08(2022)196
https://link.springer.com/article/10.1007/JHEP04(2022)058
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6.32fb~ ! between 4.178 — 4.226GeV
o DY > K mtmm¥ JHEP09(2022)242

%
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=3
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T
=

Intermediate process BF (107%)

DF[S] — K*(892)% 1.41 + 0.23 4 0.07
DT[P] — K*(892)"p" 2.53 + 0.28 4+ 0.12
DI — K*(892)%% 3954 0.35 + 0.17 o

5

=
S
T

12

T e e e e e e e

nts / (40 MeV/c?

Events/ (40 MeV/c
Events / (40 MeV/e?)

Eve
w
(=]

T

=)

DI [P] — K*(892)Tp" 0.42 + 0.16 + 0.06
D - Ktw 0.95 £ 0.12 £ 0.06
o DI > K*K mwrm~mt JHEP07(2022)051
Intermediate process BF (107?) G100 | Data g ’
- % (a) — Total fit % 15
DF[S] = a1(1260) T d, a1 (1260)7[S] — pPrT  4.82 +0.40 +0.29 = —Btamnd | 2
CR L P | %

DF[P] = a1(1260) "¢, a1(1260)T[S] — %7t 0.34+0.11 £ 0.05 Z ~a(26076P) |
DF — a1(1260) "¢ 5.15 4 0.41 4 0.32 & SR 1 S N
Df - (K~Ktrtntn \r 1.44 4+ 0.22 4+ 0.10 M. GeVie) M, . o (GeVie)
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https://link.springer.com/article/10.1007/JHEP07(2022)051
https://link.springer.com/article/10.1007/JHEP09(2022)242

3.1 DI frFEEmFRENRIEST  BCSII

+
Dy Amplitude analyses

BESHIAY 141 HR 18 53 #r D} — K*K-n* partial wave analyses  Phys. Rev. D 104 (2021) 012016

R EPCREIPDG - Dy — K' Ksm" partial wave analyses Phys. Rev. Lett. 129 (2022) 182001
Dy — 27" partial wave analyses Phys. Rev. D 106 (2022) 112006

ZETH D; — 27w~ n partial wave analyses Phys. Rev. D 104 (2021) L071101

. D} — m*n’n’ partial wave analyses. JHEP 04 (2022) 058

Amplitude analyses of T el JHEP 01 (2022) 052

Df »n*m*mw m® D! = K*ntn partialwave analyses  JHEP 08 (2022) 196

Df >t n* n” n® n° D} — K*r*n 70 partial wave analyses  JHEP 09 (2022) 242

Df 5t n®ny D¥ —» 2 K%+ partial wave analyses Phys. Rev. D 105 (2022) L051103

DF — Kg Kt ot n— Di — K% K 27" partial wave analyses  Phys. Rev. D 103 (2021) 092006
Di s K K770 partial wave analyses  Phys. Rev. D 104 (2021) 032011

B D+ — K~ K*+2 77~ partial wave analyses JHEP 07 (2022) 051

open charm iﬁéMC?liZlK Amplitude analysis of D] — Kgntx®  JHEP 06 (2021) 181

@4.123-4.226 GeV : Amplitude analysis of D — z*z'y Phys. Rev. Lett. 123 (2019) 112001
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3.2 DN F=HaFEEARIES BESII

2.93fb~! @3.773GeV
o DY > Kom™y  PRL 132, 131903 (2024)

Observation of W-annihilation-free decay D* — Koa,(980)*

60k~ Data

. — Total fit .
- K 3a,(980)*
K (1430)°

p—
S
o
T
in
T

Events/(18 MeV/c?)

Mi,“ (GeV/e?)

wn
(=)
— T
—

Events/(18 MeV/c?)
~
=)
==
b —+— T
B,
Events/(18 MeV/c?)

-+

-.!‘;_
4
<
n

. 1 1 2 1.4 1.6 0.8 1 1.2 5 7
M Kot (GeV/c?) M (GeV/cz) M n (GeV/e?) M K'n (GeVlie?)

B(D" — K{ag (980)+,a0(980)+ —atn)= (1.33£0.054, £0.044,4)%

B(D" — K(1430)07", K§(1430)° — K%)= (0.14 £ 0.024, £ 0.02, ) %

B(D" — K%xtn) = (1.27 + 0.044, £ 0.0344)%
Provide sensitive constraints in the extraction of contributions from internal
W-emission diagrams of D — SP

E#F: Amplitude analyses: D° - K%, D° - K~ntn, Dt - KIKOK*, D° - K&/ K)K*K~, D" - 'y, ...


https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.132.131903

M3, (GeVie®)

Events/20 MeV/c*

3.2 DN F=aF=3E

a
T T

L
T T

s D >t n, Dt -> 'y

Observation of D — a((980)m
77)/B(D° = ao(980) 7 T)
= 7510 8aar. T LTsyst.

B(Dt — ao(980)" 7°)/B(D — a0(980)°7t)
— 2.6 :l: 0-6stat. :|: O-BSyst.

— Disagrees with theoretical predictions by orders of magnitudes

7.9 fb~! @3.773GeV

B(D° — ao(980)*

D+—>Tl' o7

i e
LT )
"‘ W . 5
i .
£ A .,3‘ I"\-
e e 5 et
T £ Arw
|

R

Te n+ +.0
19 Dg > T'mN (3196 ! @4.178GeV

PRL 123, 112001 (2019)

¥
Events/20 M

o.‘._._
|.| -F.“l. 1 1
3 3 0

ME. (GeVFic Branching fraction (%)
—_—

B(DT — ap(980)F7%)*
B(DF — ao(980)°7F)”

1.46 £ 0.1554a¢. £ 0.234y5.
J.'-:I:G :i: 0.155taf_ :i: {:}2-35_;;5

Events/20 MeV/c
E

*here, ao(980) —

)

M., (GeV/ic")

M, (GeVic?)

M) (GeVY ) Events/(25 MeV/c?) M) (GeVY )

Events/(25 MeV/c?)

 RURIR D

Submitted to PRL (arXiv: 2404 09219)
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1 1.5
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l 5
M (n"n) (GeVic?)

Events/(25 M

1

Events/(25 MeV/c?)

Events/(25 M a
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https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.123.112001
https://arxiv.org/abs/2404.09219

3.3 DN FFRF=IE

2.93 fb~! @3.773GeV

+ +.0.0
o Dt > KontmOm®  juep 09 (2023) 077

Intermediate process

BF (x1073)

Dt — K2%a;(1260)7[S)(— pT70)

soo+r01124 | B(DT — Kot rl7Y)

Dt — K%, (1260) " (— fo(500)7+)

1.00£0.3340.55

Dt — K1(1400)°[S](—
Dt — K(1400)°[D](— K*97%)7+
Dt — K1(1400)°(— K*07%) 7+

KOt 1.734£0.344-0.09
0.684-0.16+0.07

2.321+0.36x0.13

DF[S] — K*p*
DY[P] — K*pt
Dt — K+

Here, K*V decays to K"
pT decays to 77
fo(500) decays to 7070

9.20%0.80£0.45
0.49£0.17£0.03
9.70+0.81£0.47

D - K3m T =ZERIESRIAFINR

D' s Krnx

D’ 5K xa

D' S K x%°

D' > Koﬁo;’ro;’ro

D > K°ﬁ+ﬁ+:r

D" S K rntxtxa®

D' Kz x'n°

BESIII PRD95, 072010 (2017); LHCb EPJC 78, 443 (2018)
7Efff Collaboration meeting

BESIIT PRD99, 092008 (2019)

£ memo review

BESIII PRD100, 072008(2019)

£ memo review

BESIII JHEP 09, 077 (2023)

(2.888 £ 0.0584¢at. £ 0.0696yst.) %

Events / (20 MeV/c2) Events / (20 MeV/c?) Events /(20 MeV/c2)

Events / (20 MeV/c2)

80

60

40

3 ey

e T T i P
.6 0.8 1 1.2 1.4

6 0.8 1 12 14

B e T

MKgn+ (GeV/c?)

MTI:*TI:?TI:E’ (CJRTV/( )

Events / (20 MeV/c?) Events /(20 MeV/c?)

Events / (20 MeV/c2)

s S dthy -
0.6 0.8 1 1.2

oa

T
Mﬁ?th (GeV/c?)

1 '112 RV
(GeV/cz)

data
fit result
b'lckground

- Kia,(1260)'[SI(>p*a)
o Kia,(1260)" (Sh,(500)T)

K (1400) [S](AK "0y

K(1400) IDI(—K '+

e (K P)[S]

(K °p"[P]
(K"~ TE”) JIS]

- KYp)


https://link.springer.com/article/10.1007/JHEP09(2023)077

3.3 D}

NFARFRF=E

o DY 5> mtm mtm , mTm mOm®  Accepted by CPC, arXiv:2312.02524

 RURIR D

Branching fraction (%) &
Component 3
Tt I N
D —a,(1260) T~ 0.566 + 0.024 + 0.008 + 0.110 | 0.546 £+ 0.027 + 0.011 + 0.069 g
D —a,(1260) 7" 0.071 £ 0.010 £ 0.001 £ 0.017 | 0.068 = 0.011 = 0.001 £ 0.021 E:
D° 5 a,(1260)°7° - 0.313 = 0.031 £ 0.007 £ 0.082 =
D° —q,(1640) "7~ 0.012 £ 0.003 £ 0.000 £+ 0.006 | 0.010 £ 0.003 £ 0.000 £+ 0.007
D® — hy(1170)07° - 0.012 4+ 0.006 + 0.000 + 0.010 2
D° — w(1300) 7~ 0.222 4+ 0.018 + 0.003 + 0.031 | 0.148 £+ 0.014 £+ 0.003 + 0.025 3
D° — w(1300) 7" 0.162 + 0.016 + 0.002 £ 0.028 | 0.108 = 0.011 = 0.002 £ 0.021 %
D — 7(1300)°7° - 0.221 + 0.027 + 0.005 + 0.033 B
D% — 7, (1670)°7° - 0.010 4+ 0.002 4+ 0.000 + 0.004 =
DO — p(770)°p(770)° 0.193 + 0.013 + 0.003 + 0.022 _
D = p(TT0)°p(770)°[S] | 0.012 £ 0.004 + 0.000 + 0.003 - z
D 5 p(T70)°p(7T70)°[P] | 0.067 £ 0.007 £ 0.001 % 0.006 - 5
D° = p(T70)°p(770)°[D] | 0.159 = 0.015 + 0.002 = 0.017 - :
D — p(770)° p(1450)° 0.017 £ 0.006 £ 0.000 £+ 0.008 - =
D° =5 p(770)°p(1450)°[P] | 0.007 £ 0.003 % 0.000 % 0.003 - T
DP = p(T70)°p(1450)°[D] | 0.010 £ 0.006 £ 0.000 % 0.008 - 5
D° = p(T70)* p(770)~ - 0.864 =+ 0.040 + 0.018 + 0.075 %
DO — p(770)* p(770)"[S] - 0.124 £ 0.019 + 0.003 + 0.033 ~
D 5 p(T70)* p(770)~ [ P] - 0.186 = 0.013 £ 0.004 £ 0.019 5
D° —s p(770)* p(770)~[D] ; 0.342 = 0.020 £ 0.007 = 0.024 5
D° = p(770)* p(1450)~ D] - 0.016 + 0.008 + 0.000 + 0.016 ]
Branching fractions PDG
DY s rta—mta (0.688 + 0.010 + 0.010)% (0.756 + 0.020)% (' P-even
D° - ata~7%7%(non-n) | (0.951 £ 0.025 £+ 0.021)% (1.005 £ 0.090)%

N
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S
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X Event /(0.027 GeVic?)

%4 06 08 1

Event /(0.126 rad)

cvou
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M(r*rr) (GeVic?)
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o

BESI

2.93 fb~! @3.773GeV
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S S S
S 5] =3

o0 o

% Event /(0.027 GeV/c?)

04 06 08 1 12 1.;1 16
M(rr*) (GeV/c?)
-+ data
—Fit
rrrrr a(1260)n
""" m(1300)r
(T )y ()
rrrrr p(770\°p(770)°
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