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BESIII Data Taken near Threshold

* 79fb ' at Ecm 3.773 GeV: ete — L|)(3770)—>D5
* 7.3fb-" at Eom 4.128 - 4.226 GeV: e*e— D,D;
* 4.5 fb1at Ecm = 4.600-4.699 GeV: ete~ — At

Production of charm hadron pair

® ¥
Tag one side

e"——9(3770) —e" to study another side

K+
n_>@ v 8
Fully reconstruction Recoil four-momentum
Clean ?mple missing particle (neutrino)
Hadronic decays (Semi)-leptonic decays
&

Absolute branching fraction
Amplitude analysis
etc.
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Pure leptonic D decay

. I

| X V

G%fDZ'l' 2 2
(s) 2 my
F(D(-;) — l+v) = o |Vcd(s)| mlsz(-I;) (1 — 2 )
Dt
(s)

Decay constant f DY, -

L n flavor universali
Calibrate Lattice QCD epton tlavor universality

e Ve 1 utv, TV,
D*10°: 1 :2.67

CKM matrix element |V cq(s)] DF10-5: 1 :9.78

Test the unitarity of CKM matrix



One neutrino missing in
an muonic event

@ Tt > ety v,
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Two or three neutrinos
missing in an tau event

Umiss - Emiss - |?miss|
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Di - [ty

D;- — ‘Ll+V and T+(7T+V)V D;’ — T+(p+v)v

S B(DF - t7v,) = (5.29 + 0.25 + 0.20)%
: fps[Ves| = 244.8 + 5.8 + 4.8 MeV
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Phys. Rev. D 104, 032001 (2021)

D — tt(etvv)vy Most precise
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Number of events/0.02 (GeV/c“)*
Number of events/2 MeV/c?

B(DS - ttv,) = (5.27 £ 0.10 +£ 0.12)%
ot |Ves| = 244.4 + 2.3 + 2.9 MeV
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Phys. Rev. Lett. 127, 171801 (2021)

e Gevioh M) Mo D — +(utvv)v  Update
B(Df - u*v,) = (5.35 4 0.13 + 0.16)x1073 B(DF — t+) = (5.34 + 0.16 + 0.10)%
fpr [Ves| = 243.1 + 3.0 + 3.7 MeV[y] Fo# | Ves| = (246.243.Tgpap 2.55yct) MeV.
B(DY > +v.) = (521 + 0.25 + 0.17)% arXiv: 2303.12468
fp#|Ves| = 243.0 £ 5.8 + 4.0 MeV([1] 7tv, can contribute

comparable statistics to u*v
Phys. Rev. D 104, 052009 (2021)



Remeasure D — 7+ (mtv)v First experimental study of
with BDT method  New Dt - ety New

arXiv: 2303.12600 Phys. Rev. Lett. 131, 14180(2023)

Fit to BDT score on signal channel
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First experimental result on f,.+

0"1"'1"'1"'|"'|:
S ggHH”Hl“ﬂ”“”““ t +| H_ .+.| ++|++.|._§ xQCD it Ei
o _oF ' ' ++ t +T|“+ ! TT*—; ETM 268.8 + 6.6 Fa-
-0.6 -0.4 -0.2 0 0.2 UKQcCD 254 +17 —a—
BDT
LPTHE 3119 -
B(D; — T+VT) = (541 i 0.17 i 013)% LPTHE 272 =167, —a—
HPQCD 274 + 6 HH
ng"lvcsl = (2476 i 39 i 32) Mev This work 21360, +43.9, - -
Statistical precision is improved I 'lsf‘]’):mlaee;"’l BT
by a factor of 1.5 B(DS*+ N €+Ve) — (th(l)g + O.Z)XlO_S

with significance 2.95 °



Semi-leptonic D — Pe™v

+ 0
DX, or DX, —

€+

W+
Vv
— Vcd(s) -

C > > X
_ f+(@*) =
X' < X
dF G
dq 24_ 3 |f+(q2)| |Vcd(s)|

(X =1forK~,n~,K°%n"); X = Efor m°)

Form factor f(0): Calibrate Lattice QCD

CKM matrix element |V q4(5)|: Test the unitarity of CKM matrix

Test e — u Lepton flavor universality
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AT/AQ? (ns™ ' GeV?/c?)

f.(q)

DF - nety

D& = nuv

T L L B LB R T T
L +
41 € Ve Tl’ etv r Lok 5 +
ek MY P 1 <0l e, 1 il
40 T e _+_’r| € Ve ) 40— ¥ oese T F Ve T
—Simple pole P g g —Model I T
I — Modified T > I —Model II LCSR calculation :
L 2 Par.z series_l_ é —Model ITI ] LCSR uncertainty ]
L - —
L 17}
20 £
i ~

L O B o T -
0.5'{ ' ;[T :

05 10 15 02 04 06 08
¢ (GeV¥/ %) Q2 (GeV¥/cd)

02 04
q? (GeV?/c?)
fﬂ(O)|VCS| = 0.4553 = 0.0071stat £ 0.00615yst ff_(O)IVcsl = 0.45110.010stat =0.008syst

£ (0)|Ves| = 0.520 = 0.024ctat £0.008eyst £ (0)|Vea| = 0.50640.037agar % 0.01 Loy

arXiv:2306.05194
Phys. Rev. Lett. 123, 121801 (2019)

arXiv:2307.12852
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Comparison of decay constant

fp+ fD;

T 1 T 1 IIIIIIIIIII T I J:IIIIIIIIIIIIIIIIIIIIIIIIIII|1III
NAL/MILC PRD98,074512 249.9:0.4 .
RBC/UKQCD JHEP1712,008 246.4:1.3"7 .
RBC/UKQCD PRD92,034517 254.0+2.0+4.0 o
FNAL/MILC PRD98,074512 212.7+0.6 . ETM PRD91,054507 247.2+4.7 s
FNAL/MILC PRD90,074509 249.0:0.3"] .
FNAL/MILC PRD85,114506 260.1:10.8 —.—
HPQCD PRD82,114504 248.0:2.5 .
ETM PRD91,054507 207.4:3.8 —— CLEO PRD79,052002 <._.v 252.8.11 245.5 ——
CLEO PRD80,112004 <,v 258.0:13.3:5.2 —m—
CLEO PRD79,052001 <, v 278.3:17.6:4.4 —_—
CLEO PRD78,052003, i1v4tv  206.8+8.7+2.5 =——immm BaBar PRD82,091103,7,,, ...V 244.6+9.1+14.2 —=—
Belle JHEP1309,139,7,,, .\ .V 262.2:4.8:7.4 -
BESIII PRD94,072004, uv,t v 241.0+16.3+6.6—=—
CLEO PRD79,052001, uv 257.6:10.3:4.3 —=—
BESIII PRD89,051104,uv  203.8:5.2:1.8 —s— |D_.790, |BaBar PRD82,091103, uv 265.9+8.4+7.7 —
Belle _ _ JHEPI309,139, uv _ __ 249.8:6.6:50 _ ===
ITBESIN PRL122,071802, uv 252.9+:3.7+3.6 -
. BESIII PRD104,052009, uv 249.8:3.0:3.9 =
BESHI Expected (20fb), uv  203.8:2.0:1.5  -o- 5 Naesm PRD104,052009, . v 249.7:6.0:42 - 14 40/
lBESH PRD104,032001,7,,v 251.6:5.9:4.9  ~m=|
L1 1 | [ | L1 | L1 1 | [ | L 101 | | I E|s1"-ll'l-|'l-P|R'll;1|2’17"||'8|0'1|"e‘|\,'v|'F|+2|5-1|;1-|t2|"4r£|;0|-r I-Tll'll L1
120 140 160 180 200 220 -50 0 50 100 150 200 250
f.. (MeV) fp, (MeV)

Dominated by statistical uncertainty
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Comparison of form factor

D - K

ETM PRD96,054514 0.765+0.031

HPQCD PRD104,034505 0.7380+0.0044

BaBar PRD76,052005, D’—>K'e*v 0.727+0.007+0.009
CLEO PRD80,032005, D—Ke*v 0.739+0.007+0.005
BESIlII PRD92,112008, D"%Kﬁe"v 0.748+0.007+0.012
BESIII PRD96,012002, D+—>ng*v 0.724610.0041+0.0115
BESIIl PRL122,011804, D’>K'u*v  0.7327+0.0039+0.0030
BESIIl PRD92,072012, D’—»K'e*v 0.7368+0.0026+0.0036

BESIIl Expected (20fb™), D°~K'e*v 0.7368+0.0009+0.0036

Belle PRL97,061804, DKl 0.695+0.007+0.022 =—m=—

0:6%

Experimental precision is

|IIII|IIII|IIII|IIII|IIII|II
0.2 03 04 05 06 0.7

comparable to the latest QCD result

D-m
IIII|IIII|IIII|IIII|IIII|IIIIIIII
ETM PRD96,054514 0.612+0.035 — m—
HPQCD PRD84,114505 0.666+0.029 — —

>4%

= 1/4%

Belle PRL97,061804, D’ >nlty 0.624+0.020+0.030 — —

CLEO PRD80,032005, D—me*v 0.666+0.019+0.005 ——
BESIl PRD96,012002, D' —nle*v 0.6216+0.0115+0.0035 ==

BESIII PRD92,072012, D’>netv 0.6372+0.0080+0.0044

BESIl  Expected (20fb™), D’>metv  0.6372+0.0031+0.0044 m]
||||0|1||||0|2||||0|3||||0|4|-|||0|5||||0|6||||0|7
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Comparison of |V ;4|

|Vcd| |VCS|

T T 1 T 1T 71 T T 1 T T 1 T 77T IIIIIIIlllllllllllllllllllll
SMfit PDG2022 0.97320-0.00011 .
PDG PDG2022, D—Klv 0.939+0.038 .-
+
SMfit PDG2022 0.22636:0.00048 . gtEg Eggzz’?fzggi’ gg TeuV :"zzltg'ggzig-g:; -
’ y DTV .001+0. +0. ==
CLEO PRD79,052001, D -t v 1.080+0.068:0.016 —a-
o BaBar PRDS82,091103,D—t, v  0.949:0.035:0.055 -.-
PDG PDG2022,D —xI'v  0.2330:0.0029:0.0133 ——=— Belle JHEP1309,139, D;’—>reW wvv, eV 1.0170.019:0.028 -
BESIl PRD94,072004, D]—>uv,t v  0.936+0.063:0.025 ===
CLEO PRD79,052001, D —>uv 1.000+0.040+0.016 -a
CLEO PRD78,052003, D'~k  0.218:0.009:0.003 —=— BaBar PRD82,091103, D —uv 1.032:0.033:0.029 -
Belle  JHEP1309,139, D —>uv 0.969:0.026:0.019 -
BESII PRL122,121801, D —n'ev 0.917:0.094:0.021  —==—
. o BESIIl _PRL122,121801, D] —>nev 1.031:0.012:0.080 —u—
BESI PRD89,051104,D'~uv  0.2150:0.0055:0.0020 -=- |2. 7 /0 iEEﬁl TPRL122,011804, '~Kuv  0.967:0.004:0.007 = |
BESIll  PRL122,071802, D} —>uv 0.985:0.014:0.014 .
IBESIII PRD104,052009, D’ —uv 0.973:0.012:0.015 u I...1 OA)
+
BESIl Expected (20fb™), D*—uv 0.2150:0.0021:0.0017 = | 1.0/,  |BESII PRD104,052009, D~ v 0.972:0.023:0.016 =1
PRD104,032001,D;—>rpvv 0.980:0.023:0.019 =1
PRL127,171801, Ds—>1: wV 0.978+0.009+0.012 u
| | | | | | | | | | | | | | | | | | | | | | | |
006 01 015 02  0.25 5 1 05 0 05 1
IV 1 IV I
cd cs

Both pure- and semi-leptonic
decays contribute
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Events/ (0.015 GeV)

Events/ (0.20)

First measurement

Study f5(980) in D - t¥m~eTv, o £ (980) in D* 0o 4
B _3 serve fj in D} - nne*v
B = (1.72 + 0.13 + 0.10)x10 B'= (79 + 1.4 + 0.4)x10~*

io (0)|Vis| = 0.504 £ 0.017 £ 0.035 Phys. Rev. D(L) 105, L031101 (2022)
arXiv:2303.12927

[ ' ! ! ' 10, 0.8,
6ol N [ (@) i (b)
3 I —e— Data —_ [
> — Total fit A
- b
o o Signal Q
S 40 - - - Background %
3 g ]
S L =
= '
~ L =]
[Z] N
= 20 Sl
[
el

. : . 0.5 0.5
M. (GeV/c?) q* (GeV¥/c*) q* (GeV¥/c%)

600 ¢ Data M
L g g First measurement
400 ; I)l:.g—)Kf"K'TE+ % = % 7_
el 5 : i D; — ¢”+ve
[ Other \ S S |
200 z | z ] —
i \ g 2 1 B=(2.25%+0.09+0.07)x10 2
. |

s T 4 106

N ry = 1.58 + 0.17 + 0.02
r, = 0.77 + 0.28 + 0.07

1.02 1.0
M. (GeVic?)

—

n

S
T
|

Events/ (0.63)
2 8
= ’% —_

150} 150

v§v

arxiv: 2307.03024

e - 15

Events/ (0.20)
—_
S

W
S
T
I R N N
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=
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T
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*BESII| dataset

*Charmed meson (D°, D*, DJ)

®*leptonic decays
* hadronic decays
* guantum correlation

*Charmed baryon (A})

*semi-leptonic decays
* hadronic decays

* Prospect
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Observation of ayg(1817) in D decays

+ 070 -+
_ D¥ - KOKOn

-'il6 L .

1.8

PRD 105, L051103(2022)
BESI

constructive interference: a,(1817)
and f,(1710)

* The isovector partner of
fo(1710) or X(1812)?

e Same resonance observed in

n. to Tty by BaBar?

PRD 104, 072002 (2021)

129,

182001 (2022)

M=1.817 + 0.008 + 0.020 GeV/c?

& 60
S i —— Data
§ 40 (a) — Total fit
s b e K4k (892)"
9 [ e S(1710)r*
w 20F
: [
0]
>
84 i A gyt
1 1 2 14
2
M, g0 » (GeV/c?)
destructive interference: a,(980) and f,(980)
_Df - kok+m0 PR
Y @ - kE e
2 ook K{K (892)'
= —- K*K (1410)
[ a,(980)'n?
> 50 — a,(1817)'n’
=
(D)
>
as Ba o - et

1 4
. (GeV/c?)

« I'=0.097 +0.022 + 0.015 GeV/c*
« B(D} - ay(1817)*n?)
= (3.44 4+ 0.52 + 0.32) x1073
» Significance > 100

)
1
P 1
. B 1
1
'
I _
]
.
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Amplitudes analyses of D decays

D; —> 7’
D > K'K x"
DI > K'K n'r’

Phys. Rev. Lett. 123, 112001 (2019)

Phys. Rev. D 104, 112016 (2019)
Phys. Rev. D 104, 032011 (2021)

D' - K°K z*z"  Phys. Rev. D 103, 092006 (2021)

D > x'nx'n
DI > Kin'x’
DI - KK "
D! - K{K¢m",
D' -z n’n
D >rx'nrxt
D' > ' n’n’

D' >K'n'n

Phys. Rev. D 104, L071101 (2021)
JHEP 06, 181 (2021)
Phys. Rev. Lett 129, 182001 (2022)

Phys. Rev. D 105, L051103 (2022)
JHEP 04, 058 (2022)

Phys. Rev. D 106, 112006 (2022)

JHEP 01, 052 (2022)
JHEP 08, 196 (2022)

Df » K*K-n*mtn~ JHEP 07, 051 (2022)

D » Ktntn—m®

D} - Ktntm—

JHEP 09(2022) 242
JHEP 08(2022) 196

We have finished amplitude analyses of most
three and four body decays of Ds

18



Observation of the DCSD D™ - K n*r—n’

- 1.88[ , oy o ) 150l
% U CTRE)E: Pty E
Use hadronic tags. 350 signal events ; £l | g
B(D* » K*¥mtn~m®) = (1.13£0.08+0.03)x10735 |
B(Dt » K*ntnn°) (181 + 0.15)% Y e
= (1.81 £ 0. 0 3 S|
B(D'l‘ —_ K_7T+T[+T[O) %186 o 54 4
COI‘I‘CSpOnding to (628 i 052) t(l’l’l4 HC ]'8417.;;4' 186 188 0183 186 ‘\‘1.881.84 186 188
M, (GeV/c2) Mpé (GeVic?) M,% (GeV/c2)
One order larger than normal PRL 125, 141802 (2020)
Use semileptonic tags. 112 signal events . [ @ )
">20'_ --Total BKG  |: 20l
é | --Kg3n BKG | ---Total BKG
B(Dt - K*n*tn %) =(1.03+£0.12+0.06)x1073 % | | _
210_— b 101
First try of semileptonic tag at BESIII - -o-il Jﬂ;*}‘ﬂﬁgiz i ik} L
. M2, (GeVZ/cH) . . M2, (GeVZ/cH) -

PRD 104, 072005 (2021) 19



D* - K*n®n® and D* - K*n'n

B(D* - K*n'n®) = (2.120.4+0.1)x10~* ] D' K'z'n® [ D' K1’
B(D > Kmw) _ 2.24 +0.40)x1073
B(D+_)K_7T+T[+) _( ' - " )

(0.77 £ 0.14) tan*6

B(D™ > K'mn) _ (8.01 + 1.97)x1073 ; JflJr - | S
= = . + 1. : 3 ] '
B(D* - K%x*n) (2.64 + 0.68) tan*0, 1.84 Sig1.86 1.88  1.84 Sig1. 1.88
M. (GeV/c?) M. (GeV/c?)

JHEP 09 (2022) 107
DY > Kt mY and D? » Kt m0~n°

Can not distinguish D° and D°in DCSD measurements with hadronic tag

| 4 Data T I B-E ]]I
20_—Totalﬁt I
B(D° - K*n~m®=(3.13792 + 0.09)x10~* @1 ®
> | == Total BKG > |
B(DY - K*n n’nY) <3.6x107* 3 |- omem g |
atthe 90% C.L. = | s
g1or 2 5t
s | s |
B(D°-»Ktn~ %) = 2
=(0.22+0.44)9 S
B(DO—>K_TL'+TL'O) (0 22_0 44) /0 4 I DA o i
_ (0.754+0.14)tan*0 ¥ heeleen 4T
B(DO_>K+TL- T[OT[O) <0 40()/ -0'-'1". e ) T ) Rkl F P 0-1 -0.1. pocei” (I) \ il [T TP 7
B(DO—»K~ntnOn0) 0 Upies (G€V) Upies (GeV)

< 1.37xtan*6; PRD105, 112001 (2022) ,,



*BESII| dataset

*Charmed meson (D°, D*, DJ)

®*leptonic decays
* hadronic decays
®* guantum correlation

*Charmed baryon (A})

*semi-leptonic decays
* hadronic decays

* Prospect
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Quantum Correlation

Quantum correlated data: e*e~— P(3770)—D°D?
Best laboratory to measure strong-phase parameters

CP-odd: {(3770)= (D°D° -D° D°) = (D, D_—-D_D,)
N\

]PC o

CP-even eigenstate
CP-odd eigenstate

—» D° K —
*Inputs for CPV studies at B experiments ,

oc rge' e fD K-
\, 5o Kk- —
*The CKM angle y/¢s:
self-conjugated decay: CP fraction F, - GLW/GGSZ method;
strong phase ci(’) and si(’) - GGSZ method

non-self-conjugated decay: the coherence factor R and averaged
strong phase difference 6 - ADS method

22



Determination of

* An update measurement of the asymmetry between
CP-odd and CP-even eigenstate decays into K+

B(D-— K n")-B(D, — K ") —2r8m cos 6K™ + y
B(D- = K ")+ B(Ds = K m%) 14 (pn)?

. 557=(187.615512%

AK T

EPJC 82, 1009 (2022)

30% more precise !
=0.132 + 0.011 + 0.007

Kr
op

Determination of CP fraction

. Klo ——
—Fit S
i @ H e _ T ‘ Ken'(x'zn) R
e — Q @ Fira K2(6°%)
S 200~ —+ Data Kn _
o T Keno ——
- . [t
=3 é —+— o e i
" * & m=%__1 I o |—e— +DT/STyieId ratio
—— —
| —— Knon ——
et o i K?: —-— F, fit projection
) 5008 Y . —a——] . KK | 0@ \ L
R T2 3 4 5 6 7 8 0123 456 7 89
Bin numbe Effective BF(D KK (10%)
05 05
o —— ® 6001~ ;
e (®)
5007
S =
5 4001
Kt § 300
@ ——
200 |
. |
100~ — == e i
L
i L
00005 0001 00015 0002 00025 i 2 38 4 5 6 7 8 — L : . . :
N- Bin number 12 3 4 5 6 7 8

K- bin

Ken*m bin

D 5> KtYK mtm™
F, =0.730 £ 0.037 £ 0.021
PRD 107, 032009(2023)

D’ s ntn mtm™
F, = 0.735 + 0.015 + 0.005
PRD 106, 092004(2022)

KK~ o
T o
'’ .
CPeven Kix'z’ ce
Kz’ ‘.
Ko e
b AP o 2 -
Kox” .
Kn(yy) —.—
Kin'(nan’) —e—
Kin'(ynx) e
CP odd Koo .
Ko ‘e
Kf\'o e
K:”u’ru o
coa e v b v b by g by
0 0.01 0.02 0.03 0.04 0.05 0.06
B(D—K™r")
4T T
400
3 — @) 3s0F , |
£ 300F
— Ken'em) g 250E
O 150F ey
0 - 050 100F_
50

uuuuuu

~'0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.0(

R
—_— KD
—_— td
—_— 2
—— 23

L L L L L L L
0.007 0.008 0.009 0.01 0.011 0.012 0.013 0.014
"

0

1200~
1000
c
S 800

@
T 6001
[

2
W 400

200

1 2 3 4 5 6 7 8
Bin pair

+ Data

1 2 3 4 5 6 7 8

Bin pair

D° - Kdn~mtrm!
F, = 0.235 + 0.010 + 0.002
arxiv:2305.03975



*BESII| dataset

*Charmed meson (D°, D*, D)

®* pure leptonic decays
*semi-leptonic decays
* hadronic decays

* guantum correlation

*Charmed baryon (A})

*semi-leptonic decays
* hadronic decays

* Prospect
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Study of A7 - Aetv

300} —+ data ]
3 =~ | Firstdirect comparisons to LQCD
= el for AT — A decay form factor
5 100}
R Different kinematic behavior compared to LQCD

-02 -01 O 0.1 0.2

I7 (a1
3 f=='DATA: Ai—> Ae'v, Ir 1
== LQCD: A;— Ae'v, . N
T O e /, Study of A - Au™v
- %06 W
1E o B I
0 05 1 049 05 1 =l : =
q* (GeV¥c*) q* (GeV¥c*) S
T :
Steeper slope g 100}
< g 08 &
= ! . W
R e 0.6 freames==*" 02 01 0
03 | | ~ Gentler|slope
0 0.5 1 045 0.5 1
q* (GeV?/c*) q* (GeV?/c#)
Updated BF and first FF measurement: B =(3.48+0.14 + 0.10)x1073

~4% most precise

B(A —» Aetv) = (3.56 + 0.11 + 0.07)x1073  Reyu =0.98£0.0540.03

vs SM: 0.97 --> No LFUV
[Ves| = (0.936 £ 0.0173 + 0.024,4¢p + 0.0240.024; ,)x1073

iv:2306.02624 (202
PRL 129, 231803 (2022) Agree with PDG 2022 arxiv:2306.02624 (2023)
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*BESII| dataset

*Charmed meson (D°, D*, D)

®* pure leptonic decays
*semi-leptonic decays
* hadronic decays

* guantum correlation

*Charmed baryon (A})

*semi-leptonic decays
* hadronic decays

* Prospect
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Partial wave analysis of the charmed baryon

hadronic decay A} - An*n°
u } u u } u u }
pt pt pt
w d d d
c > s A} W u At C: d
A u > u A c > s A d > u A
W
d > d d > d c > s
(a) (b) (c)
d > Uu d > u
d } a d(a) }WHO)
A v C: d AF W C: d(u)
c > s tA c > s ty*0(+)
u > u u »- u
(d) () JHEP12 (2022) 033

At - Ap*: both factorizable(a) and non-factorizable(b-d)
At — ¥ (1385)m: pure non-factorizable(e)

Provide important inputs to the theoretical calculations for non-factorizable

Use new-developed Tensor Flow based package TF-PWA*,
(*BESIII Preliminary: https://github.com/jiangyilS/tf-pwa) 27



Partial wave analysis of the charmed baryon

+ 0
hadronic decay A} - An™ @
. | —— Data -
Croon Sl T | s |
> " — Ap(770)* 2 400 % 400
O - — NR(m*1)A O i O i
s | — m0%(1385) et ™
«@ n0L(1670)* (8] (sa)
= | — 0z (1750)" = . = i
S S 200]- 7 < 200
‘g - — m2(1750)° ] %’ i *g -
> B > >
ol e —p— B e
0.6 2 1.4 1 6 1.8 2 2.2 ?.2 1.4 1.6 1.8 2 2.2
M, o (GeV/ c?) = (GeV/c?) M, .o (GeV/c?)
The first PWA of A} —» An™
Theoretical calculation This work PDG
0% x B(A} — Ap(770)T) 4.81+0.58 [13] 4.0 [14, 15] 4.06 & 0.52 <6

103 x B(A} — ¥(1385)*#Y)

0% x B(AF — £(1385)07

)

I T 28404 [16] 2240417 | 58 +080 I —
| 28+£04[16] 2240417 | 647+096 | —

QA p(770)+ —0.274+0.04 [13] —0.32 [14, 15] | —0.763 £ 0.070 | —
0t (1385) + 0 —0.9170%5 [17] —0.917 +0.089 | —
(rs3(1385) 07+ —0.917935 [17] —0.79+£0.11 —
The first measurement of the decay Ref. [13]: PRD 101 (2020) 053002.

asymmetry parameters for the

relevant resonance

Ref. [14,15]: PRD 46 (1992) 1042;

PRD 55 (1997) 1697.
Ref. [16]: EPJC 80 (2020) 1067. 28
Ref. [17]: PRD 99 (2019) 114022



Measurement of the absolute branching fraction of the
singly Cabibbo suppressed decays of A} —» nm

PRL 128, 142001 (2022)
ﬂ ¢ data

seme ATon T

2
=

| == AloAT

B(A —» nmt) First measurement
=(6.6 + 1.2 + 0.4)x10~*

===s background

Events /10 MeV/c

B(AF > Ar™)

0.9 1 1.1 1.2 13

vents / 10 MeV/c?
&

=(1.31 £ 0.08 + 0.05)x1072g “ ]
\
BAF - 20n™h) & | | i
=(1.22 £ 0.08 + 0.07)x 1072 o Bmdtt T R e
09 1 % | 1.2 1.5
M... (GeV/c?)

B(nm)/B(pr®)> 7.2 at 90% C.L. _
Use recoil mass to access neutron

 Disagrees with most predictions of phenomenological models
 Non-factorization contributions may be overestimated.
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Other A results

>»Semi-leptonic decays
e Af > pK~etv,
e AY - Antn~ev, and pK,m"etv,
e Af - Xe®
»Hadronic decays
e &Y > pnand A} - pw
o At - Xthth~(n?)
e A} - nX
e Af snntn®nrtn rtand nK ntn”
e At - AK™
e Af - XKt and XK
* AZ - pn'
>»Rare decays
e N -3ty

* Af > py’

[PRD 106, 112010(2023)]
[PLB 843, 137993(2023)]
[PRD 107, 052005(2023)]

[arXiv:2307.09266]

[arXiv:2304.09405]
[PRD 108, L031101(2023)]
[CPC 47, 023001(2023)]
[PRD 106, L111101(2023)]
[PRD 106, 052003(2022)]
[PRD 106, 072002(2022)]

[PRD 107, 052002(2023)]
[PRD 106, 072008(2022)]



*BESII| dataset

*Charmed meson (D°, D*, D)

®*leptonic decays
* hadronic decays
* guantum correlation

*Charmed baryon (A})

*semi-leptonic decays
* hadronic decays

* Prospect
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Pl"OSpECt From White Paper (Chin. Phys. C 44, 040001 (2020))

20 b of data set at 3.773 GeV is on the way
Leptonic Decay

2.93 fb’! 20 fb!
o 2.6% 1.0%
V4l 2.5% 1.0%
LFU 19% 8%

I T T T I T T T I T T T I T T T I T T T T T I T T T T I
FNAL/MILC  PRD98,074512 212.7:0.6 °
SM fi . +0., .
RBC/UKQCD JHEP1712,008 208.7+:2.87; —C— SMfit  PDG18 0.22438:0.00044
ETM PRD91,054507 207.4:3.8 —— o)
PDG PDG18, D"y 0.214+0.003+0.009 =
FNAL/MILC ~ PRD90,074509 212.6:0.477 <
HPQCD PRD86,054510 208.3:3.4 —C— CLEO PRD78,052003, D*—uv, t_v 0.218+0.009+0.003 —_—
FNAL/MILC  PRD85,114506 218.9:11.3 — e
CLED PRD78,052003, v, T V  206.8:6.7+2.5 BESII  PRD89,051104, D*—uv 0.2150+0.0055+0.0020 ==t
BESIII PRD89,051104, uv 203.8:5.2+1.8 ——
BESII  Expected (20fb™), D*—uv 0.2150+0.0021:0.0017 —.—
BESIII Expected (20fb™), pv 203.8+2.0+1.5 ——
1 I 1 L L l L L 1 I 1 1 1 l L L L I 1 1 1 1 1 I 1 1 L L l
fo- (MeV) V4

BESIII is expected to provide unique data to improve the knowledge of
fp+ and [V.q| and test LFU in D¥ — [*v; decays. 32



P ros pect From White Paper (Chin. Phys. C 44, 040001 (2020))

20 fb! of data set at 3.773 GeV is on the way
Semi-leptonic Decay

> All form-factor measurements which are currently statistically limited
will be improved by a factor of up to 2.6.

> Determine FF for the first time:D® - K(1270)"v,, D* - K,(1270)%*v,, D* > n'u*v,,
D° - ay(980)"e*v,, D* — a,(980)°e"v,

> |Veq(s)| With SL DY) decays in electron channels are expected to reach
to 0.5%. LQCD  Expected

K@) 24% 1.0%

fT(0) 4.4% 0.5%

T T T T T T T T T T T T T Lo T T ! | I e
ETM PRD96,054514 0.765+0.031 ETM PRD96,054514 0.612+0.035
HPQCD PRD82,114506 0.747:0.011:0.015
HPQCD PRD84,114505 0.666:0.02:0.021
Belle PRL97,061804, D°—KT'v 0.695+0.007+0.022 —
Belle PRL97,061804, D°—xT'v 0.624+0.020+0.030
BaBar PRD76,052005, D’—Ke'v 0.727+0.007+0.009
0 ey 4
CLEO PRD80,032005, DKe"v 0.739:0.007-0.005 BaBar PRD76,052005, D" —n'e*y 0.610+0.020+0.005 ——
BESII PRD92,112008, D* 7>Kfe’\' 0.748+0.007+0.012 CLEO PRD80,032005, D—ne'v 0.666+0.019+0.005
+ KOaty - .
BESII PRD96,012002, D*—K e*v 0.7246:0.0041:0.0115 BESIII PRD96,012002, D' —7le*v 0.6216+0.0115+0.0035
BESII PRL122,011804, D"—Ku*v 0.7327+0.0039+0.0030
BESII PRD92,072012, D'y 0.6372:0.0080+0.0044
BESII PRD92,072012, D"K'e'v 0.7368:0.0026+0.0036
MmO s BESII Expected (20fb™), D°»me’v  0.6372+0.0031+0.0040
BESII Expected (20fb”), D"—K'e*v  0.7368:0.0009+0.0033
I T T T T PR T T TR T T 2 PR I R N NN TR T ST S T ST ST ST SR ' 33
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Prospect

From White Paper (Chin. Phys. C 44, 040001 (2020))

Quantum correlation of neutral charmed meson pairs

Decay mode Quantities Status (2.93fb™1)
Kdntn~ Ci, S Finished(2020)
K)KtK~ Ci, S Finished(2021)

K ntntn™ R,§ Finished(2020)

K*K n*n~ F, or c;,s; F, Finished(2022),c;, s; on going

ntn ntn~ F, or ¢, s; F,Finished(2022),c;, s; on going
K ntn® R,6 Finished(2021)
KOK*m+ R,5 On going

ntn n® F, On going

Kontnn® F, or c;,s; F. Finished(2023),c;, s; on going
K*K~n° F, On going

K nt ) Updated Finished (2022)

« Making progress in past few years.

« Many ongoing projects, eventually 20 fb-1 1 (3770) data samples. 34



P ros pect From White Paper (Chin. Phys. C 44, 040001 (2020))

Amplitude analyses and branching fraction
measurement of charmed meson hadronic decays

Precisely measuring the structure of golden modes, for example D* - K~ n*n*
First amplitude analysis of Cabbibo-suppressed decays.
Measuring the polarization of D - VVin D — K31 orD — KKnn

Searching for new physics and rare decays

Flavor changing neutral currents (FCNC) e*e™,utu~ etc.
Quantum number violation processes etet, u " u" etc.
Radiative decays yw, YK, etc.



Thanks for your attention



