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BESIII Data Taken near Threshold

* 20.3 fb!' at Ecm 3.773 GeV: ete™— Y(3770)—DD
* 7.33fb1at Ecm 4.128 - 4.226 GeV: ete™— D.D;
* 45fb1at Ecm =4.600-4.699 GeV:ete™ - AFA

Production of charm hadron pair

® 4
Tag one side

e t——1(3770) ——p-

to study another side
K+
ﬂ->® D Y
Fully reconstruction Recoil four-momentum
Clean sample missing particle (neutrino)
Hadronic decays (Semi)-leptonic decays
&

Absolute branching fraction
Amplitude analysis
etc.
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Pure leptonic D decay
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Decay constant fD(+) :
Calibrate Lattice QCD Lepton flavor universality
e Ve 1 utv, Ty,
CKM matrix element |V 44| : D*107°: 1 :2.67
D¥10°5: 1 :9.75 6

Test the unitarity of CKM matrix



Dt — l+Vl

+ + + +
DT —> urvy, DT -1 Vt
-l Ll I L I LIELELEL I LI B I I LI LI l LI I LI I 1 “
L #Data ] it
600 [-—All PDF _ S 5[ PDF: D - tv
— | - -Signal PDF | ) - PDF: D — rg—> non-mv v
AS —All background S N ﬁgrzf g" Ky
~~ — 0 — (q\] B . —> TN
N> -TUTT o [ s PDF: D — 11 \
é e THOTV)V, | S [ =—PDRD-~ Ksn
- . — & 5E === PDF: Smooth bk 1
=~ 400 —Other background = 15 o Smoot bkgg
< > F
= > ¢t . 4+
Z c 1o~ First
() B -
£ 200 2 [ observation
) S s
> "
- S NINIERY)/ L7 N\
0 gty —_— <~ 0 -0.3 -0.2 -0.1 0 0.1 0.2 0.3
—0.2 . . . Maiss (GeV/c?)?

M?>. (GeV?c4 : :
miss (GeV/c%) 771 is reconstructed via 7t — w1y,

— —4
B(D+ — ‘u"'vu) = (3981 + 0.079 + OO40)X10 B(D+ N T+VT) — (120 4+ 0.24 + 012))(10_3
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arXiv:2410.07626 Phys. Rev. Lett. 123, 211802 (2019)

Unfortunately D* - t*v, can’t contribute
Updated results based on the 20 fb™! full dataset to D* decay constant measurement

To be updated using the 20 b1 full datasef



Df - [*v

+
D — u*v DFf — tt(ptv)v
B(DF - tv;) = (5.29 + 0.25 + 0.20)%
T A R £t [Ves| = 244.8 + 5.8 + 4.8 MeV

L Matched y(r") D! — u*v,
- [_] Unmatched y(n’) D'~ p*v,

300 | [ Real-D, and non-D;

Phys. Rev. D 104, 032001 (2021)

D& — tt(etvv)v most precise
B(DS - ttv,) = (5.27 £ 0.10 £ 0.12)%
for|Ves| = 244.4 + 2.3 + 2.9 MeV
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B(DS — u VH) = (5.294 + 0.108 £+ 0.085)x10 B(D;— N T+V) = (5.34+ 0.16 + 0.10)%

fp: V.| =241.84+25,, + 2.2, MeV o [Ves| = (246.243. Tgpar +2.5y5;) MeV.
JHEP 09(2023) 124

7Ty, can contribute

comparable statistics to u*v
Phys. Rev. D 108, 112001 (2023)



First experimental study of D;* — e*v

Search for D** = [ty

Phys. Rev. Lett. 131, 14180(2023)

Events / (0.05 GeV?/c?)

Phys. Rev. D 110, 012003(2024)
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S o 5 |
First experimental result on f,.+ = | - a0
021 00 o1 b=
xQCD 274 =7 FE- U, (GeV)
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LPTHE 3119 -
LPTHE 272 = 16)) —n— .
*+ + — 0
Geee - B(D*" - e™v,) <1.1x10™ @ 90% C.L.
This work  213.67,;; =439, +—t - -
e B(D' o pty,) < 4.3x107° @ 90% C.L
0 50 100 150 200 250 300 350 22 : T
f - (MeV)

B(Di* - etv,) = (21112 4+ 0.2)x107°

with significance 2.9¢ d
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Semi-leptonic D —» Pe™v
€+

W+
v
— ; Vcd(s) -
X
DxJ’r OI’D)S 1 f+(q?) - P

X ———eeeeeee X
dF G2 3
dq? X 3|f+(CI )| |Vcd(s)‘

(X =1forK-,n~,K°n(); X zifor %)

Form factor f(0): Calibrate Lattice QCD

CKM matrix element |V ;5 |: Test the unitarity of CKM matrix

Test e — u Lepton flavor universality
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f2577(0)|V.s| = 0.452(07)(07)
£25=1 (0)| V| = 0.525(24)(09)

Phys. Rev. Lett. 123, 121801 (2019)
Phys. Rev. D 108, 092003 (2023)

0.0 0.5 1.0 1.5 0.0 — 0.5 1.0
q? (GeV?/ c?) Q? (GeV?¥ c4)

£7577(0)|Ves| = 0.451(10)(08)
(2571 (0)|Ves| = 0.506(37)(11)

Phys. Rev. Lett. 132, 091802 (2024)
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F7(0)|Vea] = (5.92 % 0.5651at = 0.134yst) X 1072

F5°(0) = 0.636 + 0.049 + 0.013

Phys. Rev. Lett. 122, 061801 (2019)

arXiv:2410.08603

arXiv:2406.1910
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Comparison of decay constant

fp+

fD;r

| 1 1 | | | | | I | | | | | | | | | I |
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FMILC2+1+1) PRD98(2018)074512 212.7+0.6 . |
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Comparison of form factor
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BESIII
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T D_)K

I I | I

IJMPA21(2006)6123
JPG39(2012)025005
JPG39(2012)025005
FP14(2019)64401
PRD101(2020)013004
PRD96(2017)054514
PRD104(2021)034505
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LCSR  IJMPA21,6125 0635, ¢ —

LCSR  PRD67,014024 0.67+0.19

LCSR  PRD62,114002 0.65+0.11 —_—
LQCD PRDY6,054514 0.612+0.035 bt

LQCD PRDS84,114505 0.666:0.020=0.021  kH

QCD  PRL94,011601 0.640:0.0300.060 =+
3M ZPC34,103 0.692 .

RQM  PRD101,013004 0.64 . 201
CQM  PRD62,014006 0.69 .

CCQM PRD98,114031 0.630.09 —e—t
LFQM  JPG39,025005 0.66:0.01 M

LQCD  PRD107(2023)094516 0.63000.0051 . 4.4-
CLEO-c PRD77,112005 0.666+0.019:0.004 ¥
CLEO-¢ PRDS0,032005 0.629:0.022x0.007  +e

Belle  PRL97,061804 0.624:0.020=0.003  +=4

BESII  PLB597.39 0.7300.140+0.060 H———e———4
BESIII  PRD96,012002,D"—7*v,  0.6220.012:0.003  ®

BESIII  PRD92,072012D"—metv,  0.6370.008:0.004 =

BESIII  Expected 20 fb”, D"—me*v, 0.637x0.003:0.004  #

122023

20.8%
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<1%

-0.5

0.5
(0)

Experimental precision is comparable to the latest QCD result
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Comparison of |V ;|

|III|II|VCd|I|III|II
CKMfitter PDG 0.224860.00067 '

HFLAV21 PRD107,052008  0.2208:0.0040 L]

BESII PRD92,072012,e*v,  0,2278:0.0034:0.0023 W 1.80/0
BESIII PRD96,012002,7%",  0.2243:0,0058:0.0026 m

BESIII PRD97,092009,ne*v,  0.2264:0.0338:0.0318 ittt

BESII PRL124,231801,nu"v,  0.242:0.041:0.034 bemmmomemnt

BESIII arXiv:2406.19190,K'e*,0.238:0.018:0.036 et

BESIHI PRD89,051104,*v,  0,2165:0.0055:0.0020

BESII PRL123,211802,tv  0.238:0.024:0.012 oo
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Belle JHEP09(2013)139, T, v 1.017:0.019:0.028
BESII 6.32f»1  PRD104(2021)052009, t,v 0972:0.023:0016
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Belle JHEP09(2013)139, v 0.969:0.026:0019
SIL0.482 -1 PRD_94(20ﬂ)720& W J0956:0.069:0.020 b=
BESII3.19fb" PRL122(2019)071802, uv 0985:0014:0014 w
BESII 632 fb!  PRD104(2021)052009, yv 0.973:0.012+0.015
BESIN7.33fb!  PRD108(2023)112001, uv  0.96820.010=0.009 [:
BESII 106 f'  PRD110(2024)052002, v, D "D, 0.98620.023:0.014 I
-
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| — -

o |y e g |y oy ol

0.9892+0.0060+0.0071 IO
0.9820=0.0052+0.0071 ¢ 0.9%

-1
IV |
CS

0

1

1%

CKMFitter PDG 0.97349:0.00016 .
HFLAV21 PRD107,052008 0.9701:0.0081 ,
CLEO  PRD80,032005, Re®v,  0.9648:0.0090:0.078 i
BESII  PRD92,112008, K'e®,  0.977:0.008:0.016 “
BESII  PRD96,012002, Ke*,  0.946+0.005:0.016 .
BESII  PRD92,072012, K'e*,  0.9624:0.0034:0.0062 '
BESII  PRL122,011804, Ku*v,  0.9572:0.0050+:0.0057 1
BESHI  arXiv:2408.09087,KI",  0.9611:0.0015:0.0043 1~0.5 0/
BESHII  PRL122,121801, ve*v,  0.900:0.020:0.057 ——
BESII  PRD108,092002, nev,  0.913:0.014:0.057 i
BESII ~ PRL132,091802, yu*,  0.911:0.020:0.057 i
BESII  PRL122,121801, n'e’v,  0.903:0.060:0.077 ——
BESII  PRD108,092002, n'e™v,  0.941:0.044:0.081 el
BESII  PRL132,091802, y/u™v,  0.907:0.067:0.078  +—H
| ] I | | | ] I ] ] | | |
-1 0 1
|Vcs|

Both pure- and semi-leptonic decays contribute
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We have also study...

Observe [,(980) in D - n%xletv
B=(794+14+04)x10"*
Phys. Rev. D(L) 105, L031101 (2022)

D — Slv o .
Study £,(980) in D} - ntw~etv, Study f5(500) In DT > e v,
B =(1724+0.13 + ()_10)><10—3 arXiv:2401.13225
Phys. Rev. Lett. 122, 061801 (2019) o First measurement
r T €°-33 (a) +_ [ (b) ]
60— - Lo +£,(500)e’v, | Lol —z series i
T | _— 3 05 #1500y, 1 [ 1 ]
2 | — Total fit v | 1 & 1 ]
O 4 :/0'4 g ‘-“:0.5-_ _
o 40 g 1
S T < 0.2f \Jf =é=% 1
S | < - _ : :
B ol 000 05 10 15 20 0 05 10 15 20
e | ¢ (GeV?¥cY) ¢ (GeV¥ )
i3
I
86 . :
M. (GeVic?) LCSR[13]  0.495+0.165 . |
First measurement CCQM [14]  0.57+0.09 ——e—
0.8
E (b)
- 0.7F chPT [15] 0.7910.15 f . i
B T o6t
Q ~ This work 0.350+0.027+0.015
g 0.5:— . 1 l 1 . . . I
i) : 0 0.5
< 0.4
5 5 £ ()
0 ZGQ;25/4 : "0 ZGQ;§/4 : o /1 >
¢ @i eVt £0(0)|Vea| = 0.0787 £ 0.0060s4as = 0.0033y st

10(0)|Ves| = 0.504 4 0.017 + 0.035 -
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We have also study...
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Phys. Rev. Lett. 127, 131801 (2021)
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Phys. Rev. Lett. 123, 231801 (2019)
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Study of D* - KJa,(980)*

Among D - SP, D™ - KJa,(980)" is, except krm,
the only decay free of weak-annihilation

PRL 132, 131903 (2024)

2.93fb1@E,,,=3.773 GeV

1113 candidates with 98.2% purity

tetraquark state-
rescattering

ot

(d) > u
0R0)+
ﬁ( ﬁ}”
' S
— o .

contributions.
- First Observation two-quark
Z (c) _ o
! ” internal W-emission
E 100F i, @ (980)
© | @, o
EEN| . w K
2 50+ 15 + d
S oty d D+
88} - K + “} (’gg()fr
I ' i, (I , . _
O- A AR 1‘++ d < < d D+{d <]\()(l‘1'3())“ < d}]\”
0.8 I 12
M., (GeVie?)

B(D* - K{n*n) = (1.27 £ 0.04444, £ 0.034,5,)%

* B(D* = KJ{ay(980)*,ay(980)* » m*n) = (1.33 £ 0.055.4, + 0.044,5.)%
 Provide sensitive constraints in the extraction of contributions from

external and internal W-emission diagrams of D —» SP

* Understand the inconsistency between theory and experiment of the D

- a,(980)* P[1-3].

[1]Phys. Rev. D 105, 033006 (2022).
[2]Phys. Rev. D 67, 034024 (2003).
[3] Phys. Rev. D 81, 074031 (2010)
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Observation of D - a((980)n

7.9fb1@E,.,,=3.773 GeV
— T e T

M2(@m) (GeVZcl)

Events/(25 MeV/c?)

SN 0 =
: () " g
Z 100 >
=0 3
S e
3 50 i
g | =
& =
0 i 1.5
M2(mm) (GeV¥/cY) M) (GeV/c?)
T T T T T
100l 1678 candidates with 74% purity | <
- (¢ > W >
L [<5) [
. + E S
r Lo
50 /4 f ! t 4 £ g
* frt et T 2 £
f IR 3 g
ey e, >
» __;-":". / 1 al =al
ol T Y A S i N R W
1 1.5 0.5 1
M(rm) (GeV/c?) M (1) (GeV/c?)
Amplitude Phase (in unit rad) FF (%) Significance (0)  BF (x107?)
D° — pn 0 (fixed) 1524+ 1.7+ 1.0 > 10 0.19 £ 0.02 4+ 0.01
D" = ao(980) 7" 006 £0.16£0.12 5OEL13L1.0 8.9 0.07 £ 0.02 £ 0.01
D° = ap(980) 7~ |—1.06+£0.1240.10 44.0 +4.0 £ 5.3 > 10 0.55 & 0.05 + 0.07
D" — a2(1320) 7 |—1.16 £0.25 £ 0.23 2.1L00L038 15 0.03 £ 0.01 £ 0.01
D° = a(1700) T 7~ 0.084+0.174+0.23 55+1.8+27 6.1 0.07 +0.02 £ 0.03
D® — (77 )g_waven| —0.92 £0.29 +0.14 3.9+ 1.8 +2.1 5.3 0.05 + 0.02 & 0.0;
lr.,_ 75720 +1.7 7.7 -
DT = piy —4.03+0.19+£0.13 93 £3.0E2.1 6.0 0.20 + 0.07 £ 0.05
Dt - (7t 7%y —0.64+0.22+0.19 15.8 + 4.8 +5.2 4.7 0.34 +0.11 +0.11
|T)+ —5 a0(980) " 70 0 (fixed) 137 £ 5.6 £ 1. 9.1 0.05 +0.12 £ 0.05
Dt = a(980)°7+ 2.4440.20+0.10 17.0 + 4.4+ 1.7 7.9 0.37 +0.10 4 0.04
DT — az(1700) 770 | 0092 +020+0.14 42E+21+07 3.6 0.09 £ 0.05 £ 0.02
Dt = ap(1450)t7° | 0.63+£0.41+0.30 7.0£28+0.7 4.7 0.15 + 0.06 & 0.02
2.6 4 0.6 +0.3 4.0°

r+/0

[1] Phys. Rev. D 105, 033006(2022).

arXiv:2404.09219

T T _ T T T | T T i

Events/(25 MeV/c?)

.
M () (GeV/c?)

M2(@) (GeVZ/cl)

0 ( +' 1226 candidates with 66% purity E
- (8 1 s [\ ]
~ % E 60 N .

| > | : |y
% o + + + -
: g 20 } g s
: R e
0= r s 1
M (°n) (GeV/c?) M () (GeV/c?)
The external W-emission dominates the D
— a9(980)r decays in the diquark scenario,
contrary to expectations of its negligible

contribution due to the very small a,(980) decay
constant[1].

i B(DO — 7T+7T_77) = (124 i 0-04‘stat i 0-03syst)%
* B(D* » ntnn) = (218 + 0.1254; + 0.035y5)%

* a7(1817) is not observed in both channels



Study of D - d(ntn n’, KT K )~

D; S gt %7t arXivi2406.17452

NO - Component
= C £0(1370)p "
% 200: £0(980)p"
= r f2(1270)p™
To) 1 50: (p*p")s
~ : (p(1450)%p°)s
— 100t (p™ p(1450)°) p
{2 505 o((pr) — 7w 7")
- C w((lpr) > m m)m
g’ OE aj (p°m)s7’
L)
0.5 1. 1.5
M (mrrn’) (GeV/c?)
. B(D
/ . B(¢—>7T+7T—7TO)_
DS - K"K n* B(po>K+TK~)

Events/(27.0 MeV?/c?)

1500

1000 -

First Measurement

« B(D} - ¢pnt,¢p > wtnr %) = (5.08+0.32+0.10)x10°3

PRD 104, 012016

500

Phase (rad)

FF (%)

BF (107%)

0.0(fixed)
3.99+0.13 £0.07

249+3.8+2.1
126 £2.1£1.0

5.08 £0.80 £0.43
2.57+£0.44£0.20

1.11 £0.10 £0.10

95+1.7£0.6

1.94 £0.36 £0.12

1.10 £ 0.18 £ 0.10
0.43 £0.18 £0.17
4.58 £0.16 = 0.09

3.0+1.2+£0.6
46+13=£0.8
8.6+1.3+£04

0.71£0.25£0.12
0.94 £0.27£0.16
1.75 £ 0.27 £ 0.08

2.90 +£0.15£0.18

249+124+04

5.08 £0.32 £0.10

ai((pr)s — mta— 7)™
7(1300)°((pm)p — 7o~ w0)nt

3.22+0.21 £ 0.09
3.78 £0.16 £0.12
4.82+0.154+0.12
2.224+0.14 £ 0.08

6.9+ 0.8+0.3
125+£1.6£1.0
6.3+£19+1.2
11.7+£23£2.2

1.41 £0.17 £ 0.06
2.55£0.34 £0.20
1.29+£0.39£0.24
2.39 £0.48 £0.45

0.230 + 0.014,,, + 0.010,,,,.

* Deviates from PDG value(0.313 + 0.010) % by > 4o0.
 First measurement of Ry in charmed mesons,

and the lower than expected value motivates

further studies.




*BESII|I dataset

*Charmed meson (D°, D*, D})

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

* quantum correlation

*Charmed baryon (A7)

*semi-leptonic decays
* hadronic decays

* Prospect
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Quantum Correlation

Quantum correlated data: ete™— P(3770)—D°D°
Best laboratory to measure strong-phase parameters

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

]PC - 1"

CP-even eigenstate
CP-odd eigenstate

/b 3 K‘

*Inputs for CPV studies at B experiments I fo -

\. DO K- -—/
*The CKM angle y/d:

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
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Determination of ;"

* An update measurement of the asymmetry between e e
CP-odd and CP-even eigenstate decays into K= I B
b AP 2 2 .

B(D K-n+) — B(D K- +) 9K 5K7r N 30% more precise !
g — — r5" cos 00 -

— o T T Y —0.132 +0.011 + 0.007 Ky e
B(D_ — K 7T+) + B(D+ — K 7T+) 1 + (TD )2 Kin'(zax’) —e—

AK‘/r =

Kin'(yzxx) e
CP odd K}\,n. i
snixxn) T
Klw =
® Kﬂ— +8.9+5-4 A
EPJC 82,1009 (2022) Kl e
9-7_6-4 K:ﬂ'”)‘[” .
|- 1 - l - l 1 1 l L Il l Ll l
0 0.01 0.02 0.03 0.04 0.05 0.06
B(D—K " «")
Kt — Ko T 4 g
L ® Ken'(w'mn) 400
Kgn, —— Ken'(p°n) E
- 3 —_— K (e E o
Ko Kg’ﬂ —_———— s (@' TY) 350 Ey
$ Km0 —.— , £ s00f
Ks"ﬂm, @ e + 2 —_— Ksn'(nmm) > 250;_
K — : i ) £ 200F
' | —e— + DT/ST yield ratio 1 —_— 5 OOE
K:a boe KO0 e w 150 E
'S’ E
K et Kno|  —e— e F fit projection 0 =yl Kgn® 100 3 =
0.002 0.004 0,006 0.008 KKl T | I 1 1 | | | 505_
Nt 0612 3 456 7 8 9 ~'0""0.001 0.002 0,003 0.004 0.005 0.006 0.007 0.0( 0=
Effective BF(D—K'Kw) (1 0% A
Km0 ] ® B 1200
i B 1000~
X — i .
. "R * 5 s00f-
D e — ~ 5 |
Kt i —_— a0 % sof | B
L > r | T R |
K'K  — I = " Wog0t T [ —
F
L L
050605 0007 00015 0002 0.0025 L B [74 }Héni 5 7 8 0 : ! : . ‘ : 0F : = . b E
N- Bin number e s 04 o8 LI 4 8 & & B8 0.007 0006 0.005 0,01 0017 0012 0073 0014 o
+m” A "
Ksmn bin Kor*n- bin R Bin pair

D 5>t nmtm™ D > KtYK ntm™ D° - K¥n~n*n®
F, =0.735 £ 0.015 £ 0.005 F, =0.730 £ 0.037 £ 0.021 F, =0.235+0.010 + 0.002

PRD 106, 092004(2022) PRD 107, 032009(2023) PRD 108, 032003 (2023) oe



*BESII|I dataset

*Charmed meson (D°, D*, D)

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

* quantum correlation

*Charmed baryon (A7)

*semi-leptonic decays
* hadronic decays

* Prospect
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Study of A7 - Ae™v

300k —+ data

e First direct comparisons to LQCD

--- A ARy,

e for AY —» A decay form factor

Events/0.01 GeV

Different kinematic behavior compared to LQCD

------

-02 -0.1 O 0.1 0.2
T (i

3 |=='DATA: A;—> Ae'v,
= LQCD: A{—> Ae'v,

S o g Study of A7 - Au™v
11- ’
0 05 1 0% 05 I g
g* (GeV?/c4 g2 (GeV?¥ ¢4 3
Ir s
Steeper slope 2
o < 0.8f 2
B s
L m—— S W
0 | | ~ Gentler|slope
0 0.5 1 0'40 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} - Ae*v) = (3.56 + 0.11 + 0.07)x1073  Reyp =0.9810.05+0.03
vs SM: 0.97 --> No LFUV
[Ves| = (0.936 £ 0.0173 £ 0.024,9cp + 0.0240.024, ,)x1073

] PRD 108, L031105(2023
PRL 129, 231803 (2022) Agree with PDG 2022 (2023) oy



*BESII|I dataset

*Charmed meson (D°, D*, D)

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

* quantum correlation

*Charmed baryon (A7)

*semi-leptonic decays
* hadronic decays

* Prospect
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Partial wave analysis of the charmed baryon
hadronic decay A7 —» An*r®

u } u > u u > u
+ + +
(P B }p ~ },0
j‘;ﬂc d d C: d
c > S A 4% u Agw d

Af{u > uw s A c > s A d > w A
IV?
d > d d > d & > S

(a) (b) (c)
d > u d = u

_}P+ _ }7r+(0)
: d : d(u)

J %% 1%
Af d AF] d(u)
c > s A c > s p*0(+)
u > u u > u
(d) (e)

AY — Ap™: both factorizable(a) and non-factorizable(b-d)
AF - X¥(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) 29



Partial wave analysis of the charmed baryon

+ 0
hadronic decay A - An™ &
JHEP12 (2022) 033
_Data + .
QUL e T ¢ .
: (= 2o Fle T TR 2 a0
O - — NR(m*1)A 3 I ﬂ i 8 i
b _—ng):(l385)+ = o
N | O%(1670) 4, ' 0
g 500_—n02(1750)+ g . i g |
= TE(1385)° I =
o - — +2(1670)° ~ - 2
= - — mX(1750)° Z £ 2 I
o g 5) | - =
= _ 0 T — 0

(GeV/c2) (GeV/c2) M, o (GeV/c?)

1t1t°

The first PWA of A7 - An™

Theoretical calculation This work PDG
02 x B(AS — Ap(770)™) 4 81 +0.58 [13] 4.0 [14, 15] 4.06 + 0.52 <6

0% x B(Af — %(1385)*7°) || [ 2.8+ 0.4 [16] 2.2 4 0.4 [17] 5.86+0.80 1| —
03 x B(AF — X(1385)°7+) | | 2.8+£0.4[16] 22+04[17 | 6474096 || —

QA p(770)+ —0.27 £0.04 [13] —0.32 [14, 15] | —0.763 £0.070 | —
(t53(1385)+ 70 —0.9179-35 [17] —0.917+0.080 | —
053138507+ —0.917995 [17] —0.79 +0.11 —
The first measurement of the decay Ref. [13]: PRD 101 (2020) 053002.
asymmetry parameters for the Ref. [1;}&;5;\; ':'1‘29‘7‘;5 1(1332) 1042;
relevant resonance Ref. [16]: EPJC 80 (2020) 1067. 30

Ref. [17]: PRD 99 (2019) 114022



First Measurement of the Decay Asymmetry in the
pure W-boson-exchange Decay A} — 2°K*

PRL 132, 031801 (2024)

Only receives the non-factorization contribution

c > > S a0
éW* =0 ~ [ — Data@4.60GeV
A s > 30 — Fit
_ <P} L
e
- a 20~ Mis-reconstructed
(U —> (! 3 [
s [ 2 10
+ = f
At Epv+ o (ENE MRS ¥ It
S + 0 LN e N s s B AN Cow fww —a— SR mow e — Ry A
d . " U K 2.26 2.28 23
- M, (GeV/c?)

ete” > ATA;

Two individual helicity Hi1 and H1 1

do =

2

H

2

8.9

H

NI IN=

2

N| = N =

Af - EOKT
a“E Boye =1
2Re(S*P)
“ T IS+ P2

2" 2

* B =+/1— a?sinA
Ao 1S phase shift
between them

y =1 — aZcosA



First Measurement of the Decay Asymmetry in the
pure W-boson-exchange Decay A} — 2°K*

60

40;— + +
20-}' I ++ ll :Fl.l.

of- coso,
— 40 +
S W
@ 20
£ K t +
[«P] et m%‘m
-
=
of- cos0,
aof- +
20_—"' + +
=0 rest frame A rest frame :
60 COS 93

< Fixed the parameters in ete™ —» AfA; 40M
and Z° and A decays -

** Free parameters of azox+ and Ao+
¢ Six data sets between 4.6 and 4.7 GeV

Polar angle

Events/ 0.4

60

40

20

40

Azimuth angle
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First Measurement of the Decay Asymmetry in the
pure W-boson-exchange Decay A} — 2°K*

1 _ PhysicalBoundary
i anK+(BESIII) & BF(PDG) ‘ :
B Korner(1992), CCQM
05" Xu(1992), Pole
L A Zencaykowski(1994), Pole
. - v Ivanov(1998), CCQM
cf, Dy 2¢O n
3 0 m O e Vv i X o
! O Sharma(1999), CA
05 O Geng(2019), SU3)
L A Zou(2020), CA
= 3 Zhong(2022), SU(3)"
-V Zhong(2022), SU@)
— | I | | | I I
b 2 4 6 8
Branching Fraction(x10™)
Azop+ = 0.01 = 0.16 + 0.03 0, —bg= —1.55:E10.25 =0.05
Azop+ = 3.84 1 0.90 £ 0.17 rad or 1.59+ 0.25 + 0.05
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*BESII|I dataset

*Charmed meson (D°, D*, D)

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

* quantum correlation

*Charmed baryon (A7)

*semi-leptonic decays
* hadronic decays

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

20 fb! of data set at 3.773 GeV is ready
Leptonic Decay

2.93 fb-! 20 fb-!
fo+ 2.6% 1.0%
V.4 2.5% 1.0%
LFU 19% 8%

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'utv,,
D° - a,(980)"e*v,, D* — a,(980)°e*v,

> |Veaqs)| with SL DY) decays in electron channels are expected to reach

to 0.5%. LQCD  Expected
\ fK0) 24% 1.0%
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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)
Kdn*tn~ Ci, S Finished(2020)
KIKTK~ C;, Si Finished(2021)

K ntntn~ R,S Finished(2020)

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

ntn ntn” F, or c;, s; F,Finished(2022),c;, s; on going
K n*n’ R,6 Finished(2021)
KIK*n™* R,§ On going
ntn Y F, On going

Kdn*tn n° F, or c;, s; F, Finished(2023),c;, s; on going
K*K~m" F, On going

K nt ) Updated Finished (2022)

« Making progress in past few years.

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

Amplitude analyses and branching fraction
measurement of charmed meson hadronic decays

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

Searching for new physics and rare decays

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



Peak lmmnos':ty (cm™s™)

1 x 105
8xlof*i:~
"6 x 10%
1xlO:‘:E

2x 10%*

Prospect at BESIII

R iy ' Energy thresholds
"- ete~ > AtS; 474 GeV
S ° ete™ > A*S. m  4.88GeV
efe”" > X. 2, 491GeV
| ete™ - E.E, 4.94 GeV
- .,‘ . ete” > 0.0, 5.40GeV
=7 e

Ecm (GeV)

Unique data samples at the thresholds for charmed baryons.

 Hadron physics: spectroscopy, (transition-)form-factors,

fragmentation ...
* Precise test of SM: weak decays, CKM, CP violation,
rare/forbidden decays ...



Thanks for your attention



