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BEPCII & BESIII
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BESIII: T-charm factory
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BESIII: ~55 fb! data in E;,,=2~4.95GeV . Charm physics

World largest data sample directly * R-QCD physics

collected in the 7-charm region - New physics
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BESIII flavor physics
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Spectroscopy
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Ordinary vs exotic matter

Baryon Meson
* (Conventional hadrons '! '
* QCD allows for “exotics”
. Hadronic
Glueball Hybrid Tetraquark Molecule

5052
® (@@

* Searching for those states provides test of QCD
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New resonant structures at BESIII

Y(4790)g

Charmonium(-like) particles
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Glueball searches

Uy samples BGSIlI
* Two big issues

8000

o What is the production mechanism to utilize?

6000

o What is the mixing with quark model mesons?

4000

AAAYAYAY
4 2000

6 9 7 58

g*
0
J/\V ” ~ Mark 111 DM2 BES BESI | BESI 11
g* GIU@bG” Events (Million)

* Production rate could be calculable in
LQCD, but the manifestation of a
“glueball” can be tricky!

Systematic studies needed
* Outnumbering of conventional QM states
e Abnormal properties ? Eg., small production

Chanowitz, Phys.Rev.Lett. 95(2005)172001 rate in two photon process
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Glueball candidate
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An updated review of the new hadron states

X(2370) and X(2600): new glueball candidate ?

6 Glueballs and light hybrid mesons 91
6.1 Glueballs. . . . . . .. . 92
6.1.1 Lattice QCD and QCD sum rule calculations. . . . . . ... .. 93

6.1.2  Scalar glueballs and the f5(1500)/fo(1710). . . . . . . . . . . .. 95

6.1.3 Tensor glueballs and the f»(2340). . . . . .. ... ... ... ... 100

< 6.1.4 Pseudoscalar glueballs and the X (2370). . . . . . . . . . 101

H.X.Chen, W Chen, X Liu, Y.R. Liu, S.L. Zhu Rept.Prog.Phys. 86 (2023) 2, 026201

Motivated by the newly observed resonance X (2600) by BESIII Collaboration, we examine the
trigluon glueball interpretation for it in the framework of QCD sum rules. We evaluate the mass
spectra of the trigluon glueballs with quantum numbers 0~ and 2~ up to dimension 8 condensate
in the operator product expansion. Our numerical results indicate that the mass of the 2~ trigluon
glueball is about 2.66 £ 0.06 GeV, which is consistent with the mass gf the=X(2600) within the
uncertainties, while 0~ has a-iaeeesefde@P ™0 14 GGeV. The possible decay channels of the 2~ state

-/ S

/ PRL129 (2022) 042001

Mn'm*r] (GeV/c?)

are analyzed, which are crucial in decoding X (2600)’s internal structure and are hopefully measurable

in BESIII, BEIEII, PANDA, and LHCb experiments.

QCD sum rules
S.0. Zhang et al, PRD 106 (2022) 7, 074010
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X(pp) : Baryonium state?

X(1835) observed in J/y—yn'n*n~  X(pp) observed in J/Y—>ypp 700
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connection between X(1835) and X(pp)

TT T[T T T a [T T T T [TTTT[TTTT[TT

—+— Data
= Global Fit

77777 f,(1510) 4
- -~ X(1835)+X(18703]
- X(2120) 1

+ ] — Non-Resonant |
+ B Background ]
-------- pp threshold |

75 76 ]

The anomalous line shape :

-- Suggest the existence of a state, either a broad state
with strong couplings to pp, or a narrow state just
below the pp mass threshold

.
13 14 15 16 1.7 18 19 2 21 22
M (GeV/c?)

PRL 117, 042002 (2016)

-- the existence of a pp molecule-like state or bound
state ?
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A narrow state around pp threshold
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Support the existence of pp bound state !
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A narrow state around pA threshold
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A narrow structure in the pA system, named as
X(2085), is observed with greater than 200, J* is

PRL 131, 151901 (2023) determined to be 1%, pole position is:

Mpo1e = (208415 + 9) MeV/c?

Tpote = (583 £ 25) MeV
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Observation of 1" 17(1885) in]/q)%wm’
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Critical to establish the 17 spectroscopy !

More works in progress for establishing the state with I=1
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Charmonium(-like) states
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Fine structure of Y (4260)—Y (4220)+Y (4320)?
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Observations of Y(4230), Y(4500) and Y (4710)

ete” > KYK~J/y ete™ = KsKsJ /Y
—_ [ 5 T T T T C |
i®) B . .
S [ @ BESINI(2022) ¢ This work — Fit result ~ 4F & Daa Fit result (b) —
S [ --Y(4230) -+ Y(4500) - Y(@710) | & - Y(4230) - === Y(4500) -
5 - — I Y(4710)
3 6: PRL131, 211902 (2023) § PRD 107, 092005 (2023)
(7] - o w
w0 4+
(@) B o o
@) B uTx’
o 17
@ 2r 5
% Lo f ©
=)

ete-—D* D+

2 1200 Ry — XYZ data » New decay mode of Y (4230)
= 1000 = Continuum —+ Scan data » Confirmation of Y(4500)
L 80| | » Y(4710): one of the heaviest vector charmonium-
*% 600 el I NG T like state, hybrid, 5S charmonium, 5S-4D/6S-5D
© 400f [ mixing?
? 200 gl hAC e
b o Mass ~ 4710 MeV/c2, Width ~ 180 MeV

4.2 4.3 4.4 4.5 4.6 4.7 4.8 4.9 5

Vs (GeV)

2024/7/28 FLAVOR PHYSIGS AT BESI I 16



Observation of a new charmonium-like state Y (4790)

ete— Ds*Ds*

PRL 131, 151903 (2023)

IIIdIIIIlIIIIlIIIIlIII
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5 400F- *
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£8 200F %
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100F-4
: I.I 1 | I 1 1 1 1

Result 1 Result 2 Result 3

M; (MeV/c®) 4186.5£9.0 4193.8+7.5 4195.3£7.5
I'; (MeV) 55417  61.249.0 61.8+9.0
M, (MeV/c?) 4414.5+3.2 4412.8+3.2 4411.0+3.2
Ty (MeV) 122.6+7.0 120.3£7.0 120.0+7.0
Ms (MeV/c?) 4793.3+£7.5 4789.84+9.0 4786410
Ts (MeV)  27.14£7.0  41+39 60+35

5 4.6 4.7 4.8 4.9
Ecy (GeV)
_ | e 1 ¢ Y(4160) or Y(4260) [strong coupling to Ds*Ds*?]
R oy LT T T =
f , e Consistent with Y(4415)
ol
eg Ve : :
€ e e~ FAI\S *  Y(4790): necessary to improve fit quality (>6s)
105 -.-- continue - - - IBW* / \\ I\ =
T 44 a5 a6 a7 as a9
Ey (GeV)
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Observation of Z.,(3985)

efe” > KYK ] /Y

- O Given tetraquark state assumption, there should
C exist SU(3) partner Z ., state with strangeness
p
e
ete” - K*(D;D*° + D:" DY ete” - K¢(DID*™ + D:*D™) ete" > K 'K /¥
PRL126(2021)102001 PRL129(2022)112003 PRL131, 211902 (2023)
0= —4— Data >00 E 30 {s=4.63 ~4.92 GeV
Z_E 4.681 GeV Total fit Aelica Y, 25
: — — — Z.(3985) 150F %20
<o Dt @s00'DY O el T = -
EY ST ey, | non-Res. - B -
E‘ S o)) sof - * £
ol I comb. BKG 5 E b e w g
4 405 41 415 395 4 .05 4_10 415 42 o b b T
RM(K*) (GeV/c?) RM (KS) 3.8 3.9Mmax(l—?’ﬂj/1|;) (éélwcz;l.Z 4.3
> M=(3985.21231+1.7) MeV/c2 > M=3992.2 + 1.7 + 1.6) MeV/c* o
> I =(13.8!81+4.9) MeV > T =(7.73314.3) MeV Not significant !

Close mass but very different widths for Zc¢s(4000) at LHCDb ! LHCb: PRL127, 082001 (2021)
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Observation of a new structure around 3.9 GeV/c?
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Recent studies on the AT measurments at BESIII

e Al leptonic decays
O A¢ - Aeve, ApTvyy,
OA - pK~etv,
OAL - Xetv,
OAf - Antn~etv,, pKdn~etv,

e Al hadronic decays(two body)
Af - nmt

AT - pn’

AT = pn, pw

AT = pr®, pn

Af - AKT

Af - 20K+, =2tk

At - 20K v
e Al hadronic decays(multi-body)
O A > nntr®
O At - nKOnt, nKIK™
O A - nX
oA
O

O

O
O
O
O
O
O

c
TS Antn®

Af > AKtn0 AK 't~
O Af > S Kt

O A - 20K r0

: PRL 129.231803 (2022). PRD 108.L031105 (2023).
: PRD 106.112010 (2022).
: PRD 107.052005 (2023).
: PLB 843.137993 (2023).

: PRL 128.142001 (2022).
: PRD 106.072002 (2022).
: JHEP 11.137 (2023).
: arXiv2311.06883.
: PRD 106.L111101 (2022).
: PRD 106.052003 (2022).
: PRL 132.031801(2024)

nntnTnt. nK~ntnt : CPC 47.023001 (2023).

: arXiv2311.17131.
: PRD 108.L031101 (2023).
: JHEP 12.033 (2022).

: arXiv2311.12903.

: arXiv2309.05484.

: arXiv2311.02347.
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Decay asymmetry for pure W-exchange process Af — E°K*

PRL 132, 031801 (2024)

Theory or experiment B(Af - Z°K*) azog+ |A] |B| dp — 8

(x1073) (x1072Gp GeV?) (x1072Gx GeV?) (rad)
Korner (1992), CCQM [7] 2.6 0 - -
Xu (1992), Pole [8] 1.0 0 0 7.94 -
Zencaykowski (1994), Pole [9] 3.6 0 - - -
Ivanov (1998), CCQM [10] 3.1 0 - - -
Sharma (1999), CA [11] 1.3 0 - - -
Geng (2019), SU(3) [12] 5.7+£0.9 0.9479-99 2.74+0.6 16.1+2.6 -
Zou (2020), CA [5] 7.1 0.90 4.48 12.10 -
Zhong (2022), SU(3) [13] 3.8103 0.9170.03 3.2+0.2 8.7+0:6 -
Zhong (2022), SU(3)® [13] 5.015:5 0.99 + 0.01 3.3%5:2 12.3112 -
BESIII (2018) [14] 590 +0.86+0.39 - - - .
PDG Fit (2022) 3] 5.5+ 0.7 - - - -
At - EOK* is pure W-exchange process which have significant € - % - s
contributions in charmed baryon decay. Ardd— W =
c C§
Nonfactorizable W-exchange diagram cannot be calculated using (u - WK
theoretical approaches. u - u}
=0
c — > s (=
Long-standing puzzle on how large the S-wave amplitude. A% §W+ s
d — > Z}K+
Experimental measurement of decay asymmetry is crucial and
urgent_ FIG. 1. Feynman diagrams for A} — Z°K™*
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Decay asymmetry for pure W-exchange process Af — E°K*
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=0 rest frame A rest frame

2 _ sinf;sing; cosfs

+

sinAgsinfocosfo =0 i+ p 0 [

+

1— a% sinAosinﬂgcosegapﬂfsin91sin¢10059200503
2 sinAgsinfpcosfp /1 — aiﬂo ozpﬂ_sin91sinqﬁlsinﬁgsinechS(AAﬂ.o + ¢3)
2 sinAgsinfgcosfp /1 — aioKJr o, ocosprsinfasin(Dgo o+ + ¢2)
1-— ozg sinAgsinfocosfp /1 — a§0K+ oy 0cosfisingsinfacos(Dgo 4 + P2)
indosingocosts/ ingusi * The joi lar distribution for A{
2 sinAgsinfgcosfo /1 — O‘éOK+ apﬂ,,cosé’lsm¢1smegcos(AEOK+ + ¢2)cosf3 e ]Olnt angu ar lstrl utlon Or C H
3 sinAgsinfocosfoy/1 — a2, | o, — cos¢isindzsin(Agox+ + p2)cosds L 0 + = . h 1. .
VI~ %ok ="K™ is derived based on helicity
2 sinAgsinfgcosfy /1 — D‘ioK+ V/1— O‘i,,o @, — cosbisingisin(Ago g+ + ¢2)sindssin(A, o + ¢3)
2 sinAgsinfgcosfp /1 — a;oKJr A/1— aiﬂo a,,.— cosfsing; cosfzcos(Ago jo+ + ¢2)sinfzcos(A, o + ¢3) amplltUde.
2 sinAgsinfgcosfp /1 — aéoKJr \/1— aiﬂ_o Q- cos¢1c0s(Ago g+ + H2)sinfssin(A, o + ¢3)
+4/1— a% sinAgsinfocosfp /1 — a§0K+ y/1— O‘i,rﬂ [ cos¢1cosfasin(Ago g+ + ¢2)sinfzcos(A, 0 + $3)

+

+ o+

PR

+

+
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Decay asymmetry for pure W-exchange process Af — E°K™

Events /0.1

cosf, —+ Dua

— Fit

40 + +
BKG
ZOMM [

Mis-reconstructed

60

60 + 60 + 1
40+ 40
+
zo1‘_‘f*'irl"};}+}i+$;#_1 20
e e |
60F cos 92 60F- ¢2

20|

2004 +

—
e
Events / 0.4
= =
-+
-+

60 C0593 60 + ¢3

40 40
+
mw mw

.............

Polar angle Azimuth angle

Bl ©

o = °
\Il\ll\ll‘\lllllk\l

R

<> me¥

Physical Boundary

04 (BESIII) & BF(PDG)

Korner(1992), CCQM

Xu(1992), Pole

Zencaykowski(1994), Pole

Ivanov(1998), CCQM

mO e Vv ia X% :-'10

Sharma(1999), CA
Geng(2019), SU(3)
Zou(2020), CA
Zhong(2022), SU3)"
Zhong(2022), SUG3)

ok

PRL 132, 031801 (2024)

° From the fit, we obtain azog+ = 0.01 £ 0.164,; *
0-O3syst and ﬁEOK+ - _064 i 0-695tat i 0-135yst
and ygog+ = —0.77 £ 0.584;4; £ 0.11,;

° agog+isin good agreement with zero=>strong
identification for theoretical predictions.

(my+ —mezo)? —m3,

B - 20K _ |pe| [(myy +meo)® —mier o 2
o SO SZRY) _p (m km m ms mee
N _ 2k|Al|B|cos(d, — d,)
ST AP+ 2B
2k|Al|B|sin(d, — s
AEOK"‘ = arctan ||/|1||2 |_ K',g|pB|2 ),

* Especially, cos(6, — d;) is measured to close to
zero.=>not considered in previous literature.

* Fills the long-standing puzzle on how to model azoyg+
and B(Af — Z°K™*) simultaneously.

— 3 3
Branching Fraction(x107)
2024/7/28
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Decay asymmetry parameter in Af —» E°K*

PRL 132,031801 (2024) [~ oy }

.o +)d > > [

* Helicity frame: W-boson-exchange decay: ) s
K+

- > u

AR

(@)

A4
NANN Y
=7
VRV R S

i

Ld

Y

Physical Boundary

0o «(BESIIT) & BF(PDG)
Korner(1992), CCQM
Xu(1992), Pole
chcaykowski( 1994), Pole
Ivanov(1998), CCQM

K

<> B

mo e v ia > 8 ‘::“"

Sharma(1999), CA
Geng(2019), SU(3)
Zou(2020), CA
Zhong(2022), SU3)'

7 Zhong(2022), SUB)
s L 1 L | L 1 L 1 L L L | L 1 L
-------- b 2 4 6 8
Branching Fraction(x10'3)

Decay asymmetry parameter: a = 0.01 + 0.16 4 0.03

A} rest frame = rest frame

O o

> D>

{

|||||I|||||I|l||

=0 rest frame A rest frame

Phase between S and P wave: §p — §g = —1.55 + 0.25 £+ 0.05,0r 1.59 £+ 0.25 + 0.05
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Recent studies on the charmed mesons at BESIII

D%,D°, D{ purely leptonic decays
OD: - ety,
ODS - utvy,
ODS — t¥v, 1% - utv,v;
ODf - ttv,t7 -ty
D%,D0 D semi-leptonic decays
O DS - K,(1270)/b,(1235)e™v,
O D5 - nmetve
D*,D% DF hadronic decays
OD* - KdntmnOn®
ODf - wn™y
D%, D% D{ inclusive decays
OD*/° - KX
ODtY > gtptn—X
ODf »ntntn=X
Strong phase in D%, D, D7 decays
OD° - Kdntn~
OD° > KtK ntn™
Others

O Determination of spin and parity of D¢

OD; - yDs

: PRL 131, 141802 (2023).
: PRD 108, 112001 (2023).
: JHEP 09,124 (2023).

: PRD 108, 092014 (2023).

: PRD 108, 112002 (2023).
: PRD 108, 092003 (2023).

: JHEP 09,077 (2023).
: PRD 107, 052010 (2023).

: PRD 107, 112005 (2023).
: PRD 107, 032002 (2023).
: PRD 108, 032001 (2023).

: PRD 108, 032003 (2023).
: PRD 107, 032009 (2023).

: PLB 846, 138245 (2023).
: PRD 107, 032011 (2023).
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Strong phase in D°decays

> Determination of the CP-even fraction of D® - K{m*m~r°

[PRD 108, 032003 (2023)] / pox \

B=B"/B° f(D)X

The CKM unitarity angle y = arg(— %). \ /
cdVceb Ap D°X

The important source of CP violation for the quark sector.
Search for indirect new physics.

Test of CKM unitary. YF = ¥ f P (B¥(x)) dx
X€E

D
 WithF +f , the y angle can be extracted. =h* [1 +rg+ (2@— 1) 2rpcos (6 TL@)]
= Important to determine F, for D - Kdntn~n".

» Double tag method:

Type Modes
* With CP tags CP-even K*K~, n*n™, Kon'n®, K)w, K)n° ——) ] T ——
*+ Withn*n~n° tag DA s G ;
« With KJntn n° tag |
« WithKn*n™ tag Mixed CP tag modes
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Strong phase in D°decays

> Determination of the CP-even fraction of D® - K{m*m~m°[PRD 108, 032003 (2023)]

» Determination of F,:

. . . £ _ q T S B N+
With CP tags:  N* = B(S)e(S)|1 - ngp (2F] - 1) Fy = —
ntnn° _ S _ atna® N+ F]r+7r_7r0
« Withntn n%tag: ¥ _ [1-(Cr-1)(2F% )] FS = (NT) FY -
(N*) 2F3 NTTr — (N+) 4+ 2(N*) FT77
S 3o
« With K£n+n_n0 tag: NS = 2358(5)]:5 (1 _ Fi) FS = <x_> 5

e With K2ntn~ and KPm*m~ tags: Divided into 8 bins of §p. ‘

I I > F, Results:
— Nt N T Method F.

SISV | R e———— CP tags 0.229 £ 0.013 £ 0.0018
- i . n*nn° tag 0.227 + 0.014 + 0.0027
ENLGCILS R B LS ataataT tag 0.227 +0.016 + 0.0034
i S I I - KOmtn a0 self-tag  0.244 = 0.019 + 0.0022
TmE, -] e e K), mtn 0.244 + 0.021 + 0.0062
[ S combined 0.234 £ 0.0096 + 0.0018

Absolute bin number Absolute bin number
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Spin and parity of D; meson

» Determination of spin and parity for Dg meson. [PLB 846, 138245 (2023)]

CHARMED, STRANGE MESONS

. . . . . (C=S8==+1)
* There is no decisive experimental results of spin and Di = c5, D; = s, similarly for Dt's
parity have been reported for the ground 1S states DE‘S). - I(J?)q0(7)
In PDG the status Of]P fOI' D*O and D*+ are assigned to JP is natural, width and decay modes consistent with 1~
— ’ . . . CHARMED MESONS
be 1~ while they need to be confirmed experimentally. (C=11)
D+=c§,D°=cE,50=Eu,D'=Ed,similar|yforD"s
. D*(2007)0 I(JP) S 1/2(1_) , J, P need confirmation
D ecay chains: J consistent with 1, value 0 ruled out (NGUYEN 1977 ).
N e+e— N D;+DS_lD;‘<+ N ]/D5+;Ds+ N KSQK+ ::CH:::J)EDMESONS
° e+e_ - D*OEO,D*O RN T[ODO,DO - K_7T+, T[O - yy D+=c3,D°=ci,50=Eu,D‘=Ed,similarlyforD"s
— — — D* 2010i IJP =1/2 1_ ,J, Pn confirmation.
e ete= = D*'D ,D*+—)7TOD+,D+—>K 7T+7T+,T[O—>]/]/ ( ) V") (171 4, Pneed confirmation. |
+ .
Ds -recoil D° -recoil D " -recoil
(\lA B .o -
E§ 218E
> 216
g% 2.14 |
E;zn:
2.1
=
2.08 B
2.06
.,-.... i 2 fo g8 AF-ge. .' i h 0 2: B . [ ! 0
2.05 2.1 2.15 2 2.05 2.1 *%_ ! .04 206 208 2.1
RM(D})(GeV/c?) RM(D")(GeV/c?) D™"-tag ~ RM(D*)(GeV/c?)
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Spin and parity of D; meson

» Determination of spin and parity for Dg meson. [PLB 846, 138245 (2023)]

« JP =1"for D}*:
W) ~ (3 4 c0s260;) — 4cos2¢,sinbysinb,
« JP =2%*forD:*:
WEH) ~ (3 4 c05260,) (2 + cos26, + cos48;) — 4(1 + 2cos260,)cos2¢, sin? O, sin? 6,

« JP =3~ forD:*:
WG~ (398 + 271co0s26; + 130cos460, + 255c0s66;)
— 16(163 + 380c0s26y + 255c0546,)(163 + 380c0s26; + 225c0546,)cos2¢, sin? O, sin? 6,

> Test three possible /¥ numbers for D;*

DT T TR

(sin® 01) ~ ¢1

o+ O(ICS) ° SCS) - éN ? CM frame D:*rest frame
il 0 0 X

1~ O[P] O[P] O[P]

il 0 0 X ] c—f———Y

2- 0 0 X

2 O[D] O[D] O[D]

3 O[E] O[E] O[E]

3t (¢} (¢} X /

» Exactly same for D*? and D**
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Spin and parity of D; meson

» Determination of spin and parity for Dg meson. [PLB 846, 138245 (2023)]

e Fitresult (sin® 8,) v.s. ¢:

5 0.07f

Y
o 0.06

— 0.05F
N

F 0.04

. . il . .
2 3 4 5

6
¢1 rad

( sm291) /0.3rad
T

o

S

o

o
111 ....ll...l..;‘]l..-

( sin®0,) / 0.3rad

00t oo - -2* -3 -

> (sin? ;) v.s. ¢, illustrate the different behavior.
» Data obviously favor the 1~ assignment over the 2% and 3™.

» Estimation of statistical significance:

S = \/Z(ln Lipax(Hy) —In Lmax(HO))

The J¥ is
determined 1~
with large than
320 significance

P_~+ P_1- n+ P_~- P_1- - i +
process | 2| ln(LJ = T )I significance | 2| ln(LJ =y =y )I significance against 27 and
D 1101.67 >320 2104.36 >320 3~ hypotheses.
D* 29251.08 >320 30989.46 >320
D™ 25672.06 >320 31718.66 >320
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Symmetry study
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CP tests at BESIII & Belle

(CP) symmetry.

BESHI * A — pr
BESII ™** A — pr—
BESII 2* A — pr—

BELLE A — pm
BESII * ¥+ — pr®
BESII * == — An~
HyperCP == = An~ — pnn~
BELLE A} — ¥07!
BELLE A} — X'K*
BELLE A/ — Ar*
BELLE A} — AK*
BELLE =0 — = =

SM predicts very small violations of charge conjugation and parity

Sizeable CP violations prerequisite for Baryogenesis
Spin-carrying hyperons precision probe of CP symmetry.

BESIII:

&

Nature Phys. 15, p 631-634 (2019)
Phys. Rev. Lett. 125, 052004 (2020)
Nature 606, 64-69 (2022)

Phys. Rev. Lett. 129, 131801 (2022)
Phys. Rev. D 108, L031106 (2023)

Belle:

Sci. Bull. 68, 583-592 (2023)

HyperCP:

—=300

—200

—100

0 100 200 300 400
Acp X 1073

Phys. Rev. Lett. 93, 262001, 2004.
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CPtestin 2t » nmt™

® Helicity frame definition: Differential cross-section:

W(E) = To(€) +ay,,T5(E)

+ aa (Tl (&) +4/1- (13/#, cos(AD)T, (&)

+(I-I/V/T(’(§)> + /1 =a?, sin(A®)(aT;(€)

J/y

+aT4(8),
PRL 131, 191802 (2023)

The weak decay parameters are 3:2:
determined to be: T ootf
a, = 0.0481 + 0.0031 £ 0.0019 S 001f-+D
-0.02 E
a_ = —0.0565 £+ 0.0047 4+ 0.0022 -0.03 e
008 308 06 04 02 0 02 04 06 08 1
Acp = —0.080 + 0.052 £+ 0.028 cost,.
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LFU tests in Charm decays at BESIII

D+ = n(Dyty The D™ - 77v and seven semimuonic D decays
S T B Vy PRL132,091802(2024) are observed for the first time. Five semimuonic

charm decays are measured with better precision

PRL122(2019)011804

PRL121(2018)171803

PRD104(2021)L091003
EPJC76(2016)369

PRL121(2018)171803

PRD101(2020)072005
PRL124(2020)231801

arXiv:2307.12852 accepted
by PRL

JHEP12(2023)072
PRD108(2023)L031105

PRL123(2019)211802

L j;l);—)"l.;,lf“\’“ ' ' (a) I:: 1,]):—)q‘ . _p*v» I (b) I:
~ 60 yDIom, . v, - “)4_)“."”uw 7]
-~ r  —z series T s yrre L] T
ety 1 O | eFratios | References
= H X T = -
<% 20f ~4 + i e 3
=Tt | B, 1 e D° > K~  0.978+0.007 + 0.012
15[ #TWTC ' © T ' @
i I A b D% > m~ 0922+ 0.030 + 0.022
AN [ /T L R I AC T
ol ;Lﬁiﬁﬂ R s J ] .
i 1 ] D° - p 0.90 + 0.11
""7;— Trowim o —— : ® D* - KO 1.00 + 0.03
T I . 3 I ]
Foort i ?Tf Tt D* >n®  0.964 + 0.037 + 0.026
af | B
0.0 05 1.0 15 0.0 05 1.0 we D* »w 1.05+0.14
@2 (GeV?/ ¢t Q2 (GeV¥ %)
D* -1 0.91 + 0.13
r'[Df - nutv] Dy »n  0.984 + 0.028 + 0.016
Rp+) = ——x = 0.984 + 0.032 ’
s T'[Dy - netv]
Df -’ 0.989 + 0.082 + 0.034
R = ITD;-ﬁ1r”+v]-'O 989 + 0.089
S
N N A > A 0.98 + 0.05 + 0.03
Dg - ¢pu™v, JHEP12(2023)072
D* -1ty 321+ 0.64 + 0.43
+ + T/n

R =
Di¢ ~ I[D} - petv]

PRL127(2021)171801
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Plan of BEPCII/BESIII upgrade

* Optimize E_,, at 4.7 GeV with luminosity
3 times higher than the current BEPCII
— more effective data taking

* CGEM inner tracker

* Extend the maximum E_, up to 5.6 GeV
— more physics opportunity

8x 10%2

m?s™!)

Peak luminosity (c

-
-z

i
<
=

102|BEPC3 vs BEPCII /g

Chin. Phys. C 44 (2020) 4, 040001

\ o Beam ener; gy (GeV)
o * BES > Markl
5 -n-—ISLAC ..... La.gam2..... ... , ...............................
N + Crystal | x pluto Nearly blank at 5-7GeV
© = KEDR o
4 :_. .............................................. e ... % E .............................. {
£ M e d ¢ ;
B 11 q ** Pt 1 i L
3 ._. ....... % ..... t ‘!.‘i: ................................................................................
2@1’.’&3.{? ...... 2..#"’***"W ....... TP
Ns (GeV)
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Summary & Prospect

World largest data samples at BESIII
o An excellent laboratory to study a July 2024
wide physics program

Submitted: 621, Published: 571
* Recent highlights of BESIII results . PRL&Nature(physics): 115 published
on flavor physics are briefly overviewed
o A personal selection of latest BESIIIT 7
results 60
50
40
* Latest large data-sets under study “
 alilnll
* BEPCII-U: 3x lum above 4 GeV &max . 1.1l I I II I
energy tO 5 .6 GeV) ! 20102011 20122013 2014 20152016 2017 2018 2019 2020 2021 2022 2023 2024

[ Submitted ] Published
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More important results are expected from BESIII |

\

., "’A

A
\ |’ “
(EER nip o/ duenl Rt

Many thanks for your attention !
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