Overview of recent BESIII results
and prospects
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Magnet: 1 T Super conducting

BEPCII/BESIII: a t-c Factory
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high lumi, large
datasets, hermetic
detector with good
performance and
clean environment

A EFRE
First collision in 2008, physics run started in 2009
Operation c.m. energy: 2.0-4.95GeV
BEPCII reached peak lumi of 1x1033cm2s*@1.89GeV
in April 2016
2020: energy upgrade to 2.45 GeV & top-up mode
Secured the running for another 5-10 years, with
small(but critical) energy increase and lumi upgrade

MDC EMC
Exps. Spatial dE/dx Energy
resolution resolution resolution
CLEO-c 110 pm 5% 2.2-24 %
BaBar 125 pm 7% 2.67 %
Belle 130 pm 5.6% 22 %
BESIII
<5% o
115 pm (Bhabha) 2.4%
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BGS]]I BESIII physics: t-c region features

O Rich of resonances, charmonia and charmed mesons.
O Threshold characteristics (pairs of T, D, D, charmed baryons...).

O Transition between perturbative and non-perturbative QCD.
O New hadrons: glueballs, hybrids, multi-quark states
O New Physics: large datasets, hermetic detector, good performance
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BESII

2009

2010
2011

2012

2013

2014

: 106M 1)(25)
225M J/
. 0.98 fb'11)(3770) (for DO(H))
: 2.93 fb'1 1)(3770) (for DY), total)
0.48 fb! @4.01 GeV
: 0.45B (2S) (total)
1.30B J/v (total)
: 1.09 fb! @4.23 GeV
0.83 fb'l @4.26 GeV
0.54 fb! @4.36 GeV
10x0.05 fb1 XYZ scan@3.81-4.42 GeV
: 1.03 fb'l @4.42 GeV
0.11 fb'! @4.47 GeV
0.11 fb'! @4.53 GeV
0.05 fb! @4.575 GeV
0.57 fb'! @4.60 GeV (for A/)
0.80 fb1 R scan @3.85-4.59 GeV

Data samples collected by BESIII so far

2015:
2016:
2017:
2018:
2019:

2020:
2021:
2021:
2022:

R-scan 2-3 GeV+2.175 GeV

3.20 fb'! @4.178 GeV (for DY)
7%x0.50 fb'1XYZ scan@4.19-4.27 GeV
More J/1+tuning new RF cavity

10B J/1 (total)

8x0.50 fb-1 XYZ scan@4.13, 4.16, 4.29-4.44 GeV
3.8fb! @ 4.61-4.7 GeV (XYZ&A})
2.0fb! @ 4.74-4.946 GeV

2.7B Y (2S) (total)

2x0.4 fb1@3.65, 3.682 GeV,

8 fb'1 1)(3770) (for D°(H), total)

More than 37 fb! of data taken between 2 and 4.95
GeV

2022/12/9 HFCPV2022

Dayong Wang 4



BE Publicati
BGS]I[ SIII Publication I

70

60 Total published = 433 + 10 accepted
88 in PRL/Nature/Nat. Phys.

50 The current collaboration size: More
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NSR, Volume 8, Issue 11, November 2021

BESIII publication webpage:
http://lenglish.ihep.cas.cn/bes/re/pulpjp/

More details in later talks in this workshop

Strong phase measurement of D decays at BESIII, Yu
Zhang

Recent studies on A_c decays at BESIII, Pei-Rong Li
Hadronic decays of charmed meson at BESIII, Yu Lu
Charm leptonic and rare decays at BESIII, Zhengyun You
Recent XYZ and charmonium results at BESIII, Kai Zhu
Hyperon CPV at BESIII, Jianyu Zhang
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BGS]I[ Charmed hadron tagging at threshold

4 o Tag ) = B Charmed hadrons:
. //’ o * ¢'e2>DD (AA. ), near Thrs. « Produced in pair B
. o : . Quantum correlated D°D°
c * Double tag analysis
O ¢ v Tagging D~ (D), A, from

hadronic decay modes

Thy

E’_‘é Mpc = \/Eﬁeam - P%taﬁ

’k v" (semi-)leptonic decay event can
L

be well reconstructed in the
recoil side of the tagged D (A.")

M? =E? ~0

missing™

' — N2
D2>Ktrn vs. D*2>utv miss P miss

. -
Umiss — miss ‘plniSS| ~ O

O Event is very clean 2.93 - 8 fb~1@3.773 GeV = D°D° and D* D~
O High tagging efficiency 0.48 fb~1@4.009 GeV — D Dy

0 Most systematic uncertainties can be cancelled 7.33 fb~1@4.13-4.23 GeV — D D,

O Could measure absolute BFs 45 fb~1@4.6-4.7 GeV — A* A=
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B-GS]]I D, Leptonic decays

Extract decay constant fj, incorporates the strong interaction effects (wave
function at the origin)

To validate Lattice QCD calculation of f ., and provide constrain of CKM- unitarity

I+

Decay rate (Exp.) | /GQ 2 2 /2. )2

CKM matrix element
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Comparisons of f,+ and fp+

IIIIIIIIII ||||| ||||| IIllIIIIIIIIIIIIIIIIIIIlIIIIIIIII
LNAL/MIL PRD98,074512 249.910.4 5
FNAL/MILC PRD98,074512 212.7+0.6 s RBC/UKQCD JHEP1712,008 246.4+1.37 .
RBC/UKQCD PRD92,034517 254.0+2.0+4.0 -
+2.1 ETM PRD91,054057 247.2+4.7 -
RBC/AUKGCD JHEP1712,000 208.7:2.8 - FNALMILC PRD90,074509 249.0:0.3"
FNAL/MILC PRDS85,114506 260.1:10.8 -
ETM PRD91,054507 207.4+3.8 e HPQCD PRD82,114504 248.0+2.5 x
CLEO PRD79,052002 1, Vv 252.8+11.245.5 =
FNAL/MILC PRD90,074509 212.6:0.4"'7 - CLEO PRD80,112004 1 v 258.0+13.315.2 it
CLEO PRD79,052001 t_v 278.3+17.6+4.4 —_—
HPQCD PRD86,054510 208.3+3.4 - BaBar PRD82,091103, 7., ...V  244.619.1:14.2 meilien
Belle JHEP1309,139, 7, . .., ..V 262.2+4.817.4 --
FNALMILC PRDS5,114506 218.9+11.3 — BESII PRD94,072008, pv, T v 241.0416.3+6. 6=t
CLEO PRD79,052001, pv 257.6+10.314.3 ==l
. BaBar PRD82,091103, pv 265.918.4+7.7 i
CLEO PRD78,052003, pv+tv 206.8:8.742.5 === Belle JHEP1309,139, 11v 249.816.615.0 ==
BESIII PRL122,071802, uv 252.9+3.7+3.6 -
BESIII PRD89,051104, pv 203.815.241.8 et BESIII PRD104,052009, uv 249.8+3.0+3.9 =
BESIII PRD104,052009, t_ v 249.7+6.0+4.2 ==
BESIII Expected (20fb™), v 203.8+2.0+1.5 == BESIII PRD104,032001, t,,v 251.6+5.9+4.9 ===
ESII PRL127,171801, 1, .V 251.1:2.4+3.0
T N RN N N R e N
120 140 180 200 220 -50 0 50 100 150 200 250
f5 (MeV) fo, (MeV)
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BESII

form factor (FF)
¢ Measure |Vcx| x FF
¢ CKM-unitarity => | Vcx|, extract FF, test LQCD
¢ Input LQCD FF to test CKM-unitarity

Form factor

/ (LQCD)

At zero positron mass limit: CKM matrix element
c’s d)

Differential
rate (Exp.)
241’
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BESII

IIIII||III|IIII|IIII|IIIIIIII
ETM PRD96,054514 0.765+0.031
20102021
HPQCD PRD104,034505 0.7380+0.0044 2.4>0.6%
Belle PRL97,061804, D°>K*y 0.695:0.00740.022 =il
BaBar PRD76,052005, D° sKe'v  0.727+0.007+0.009
CLEO PRD80,032005, D—Ke*v 0.739+0.007+0.005
BESII PRD92,112008, D*»>K'e’'v  0.748:0.007+0.012
BESIII PRD96,012002, D' »Kle'v  0.7246:0.0041:0.0115
BESII PRL122,011804, D° 5K 'y 0.7327+0.0039+0.0030
BESIII PRD92,072012, D°»K'e*v  0.7368+0.0026+0.0036 0.7%
BESIl Expected (20fb™), D°>K'e'v 0.7368:0.0009:0.0036
IIIIIIIIIIIIIIIIIIIIIIIII|IIII
0.2 0.3 04 0.5 0.6 0.7 0.8
D-K
f,(0)

Experimental precision of f27K(0) is
comparable to the latest LQCD precision

Comparisons of f27X(0) and f2°™(0)

IIIIIIIIIIIIIIIIIIIIIIIIIIII

0.612:0.035

0.666:0.02+0.021

0.624:0.02+0.003

0.61:0.02-0.005

0.666:0.019:0.005

0.6216=0.0115x0.0035

0.6372+0.0080+0.0044

Expected (20fb™), D’sre*v 0.6372:0.0031:0.0044

ETM PRD96,054514

HPQCD PRD84,114505

Belle  PRL97,061804, D°—xTv
BaBar PRD76,052005, D°—ne*v
CLEO PRDB80,032005, D—ne*v
BESI PRD96,012002, D*—nle*v
BESII PRD92,072012, D’ ety
BESII

| I I L1 1 I 1 1 I | |

>4%

1.6%

01 02 03

04 05

£ 7%(0)
Experimental precision of f277(0) is still
dominated by statistical uncertainties

06 0.7
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IIIIIIIIIIIIIIIIII

L

SMfit PDG2020 0.97320+0.00011 -
DELPHI PLB439,209, W* 5 0.94:0.32:0.13  m——
PDG  PDG2020, DKl 0.939:0.038 o
CLEO PRD79,052002, D;—’Te“v\' 0.98&0.04&0.021 - SM ﬂt PDG2020 0.22529i0.00041
CLEO PRD80,112004,D -1t v 1.001:0.052+0.020 -
CLEO PRD79,052001,D >t v 1.080+0.068+0.016 -
BaBar PRD82,091103,D -7, v  0.949:0.035:0.055 === PDG  PDG2020, D™ ry 0.214+0.003+0.009 ==t
Belle JHEP1309,139,D 51, . - Vv1.017+0.019+0.028 -
BESIII PRD94,072004, D -pv, T v 0.936:0.063:0.025 ==
CLEQO PRD79,052001, D —pv 1.000+0.040+0.016 - .
BaBar PRD82,091103, D] v 1.032:0.033:0.029 - CLEO  PRD78,052003, D" —uvsrv 0.21810.009+0.003 ===
Belle JHEP1309,139, D —uv 0.969:0.026:0.019 o
BESII PRL122,121801, D —n'ev 0.917:0.094:0.021 ===
BESI PRL122,121801, D, —nev 1.031:0.012:0.080 —_— BESIIl PRD89,051104, D' 5uv  0.2150+0.0055+0.0020 ==
BESIIl PRL122,011804, D" >Kuv 0.967+0.004:0.007 e
BESII PRL122,071802, D] —pv 0.985:0.014:0.014 m
BESIII PRD104,052009, D —>pv 0.973+0.012:0.015 m -
BESIII PRD104,052009, D:_)tm‘v 0.972+0.023:0.016 - BESIII Expected (20fb' ), D — UV 0.2150+0.0021+0.0017 -
BESIII PRD104,032001, D} >t v 0.980:0.023:0.019 El
BESII PRL127,171801,D >t v 0.978+0.009:0,012 a
llllllllllllllllllll[lllllll | l|lll Illllllll |
- -1 -0.5 0 0o 1 0.05 0.1 0.15 0.2
| csl | cd|
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BGS]]I D, hadronic decays

Strong phase measurement with quantum correlated ¥ — DOD? is crucial in the
model-independent determinations of y and charm mixing/direct CPV.

Probe non-perturbative QCD

+ Help to understand hadron spectroscopy — Study SU(3) flavor symmetry
¢ Study short and long distance effects

M +
Observation of D* - w¢ PRL128, 011803(2022)
IR SRR AN RN AR RSN AARRE RERR r
e*e’ -D'D), yJ/w/y(3686), non-D'D MC ] 2000F
e*e’>qqMC b L
<200 = y(@770-DD’ M¢] & C
RS - Combined MC Q
> + } + data > . 15001 .
O + ] 8 = L R
S ] [ C
8 ¢ t t 1= it 7} 1000
< 100 AN ¥ : N
(/7] F | + - ° C
£ | ! | ] =2 : 5001 \
{ ot g 5 o o 4 [
i S 3 T e, ¢ N
T = e = e, -‘4",»7 SRR ;, C ‘....‘d' S ‘B - 0 L PR s | L L n_* p=t®y | | | | |
Emrne e e 0.65 0.7 0 0.5 1 0.5 1
1.84 1.86 1.88 2
Mg (GeV/c?) Mn’n’n" (GeV/cT) lcost. Icost|

The  and ¢ in the D? decay are transversely polarized, which contradicts predictions
from the naive factorization and Lorentz invariant-based symmetry models.
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BESII

Strong phases in hadronic D°/ D° decays

D - Kg/Ln+1t‘

PRL124, 241802(2020)

Events / bin

(a)

1.5

-1.5

Constraint on y measurement
D - K3, K"K~

PRD102, 052008(2020)

D- Kntntn and K n*m

T

-1t
| * BaBar Model

L * BaBar Model

:||||I‘}||||||||||||w||||||||w|||[||||||||r||||||||||
0.1 02 0.3 0.4 05 06 0.7 0.8 09 1

L L b b b L e b b by g by
15 1 05 0 0.5 05 0 O

- FLt
F*=
e
—+ Data
PRD106, 092004(2022)
[——
....f ............ :
- '_ —I Tag modes Ff_"
— |
5 6 CP eigenstates 0.721+0.019+0.007
D — ata~x%  0.75340.028+0.010
D — K2 m"n~ 0.75440.031+0.009
Combination 0.7354+0.015%0.005
BESIII
F[Jax?=2.30
F I Ax2=6.18 :
- Ax°=11.83 g
CLEO-c
£ —— Ax2=2.30
Ay?=6.18
- Ay?=11.83

ETERIRRRRI RARRE AN
0 0.1 02 03 04

ulon b b b b
0.5 06 07 08 09 1

RKmro

JHEPO5, 164(2021)

2022/12/9 HFCPV2022

Constraint on Yy measurement ~ 6°
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BGS]]I Hadronic D7 decays: Amplitude analyses

Analysis Resonance

DY - K"K ntn nt | a;(1260)" JHEP07(2022)051

D} —» KIKom* ay(1710)°, f,(1710) PRD105(2022) L051103
D! - KOK*m® a,(1817)* PRL129, 182001 (2022)
D - Kt m~ f0(500), f,(980), f,(1370) JHEP08(2022)196

D} - ntrn’n® f0(980),f0(1370), f,(1270) JHEP01(2022)052

Charge conjugate channels are included.

2022/12/9 HFCPV2022 Dayong Wang 15


https://link.aps.org/doi/10.1103/PhysRevLett.129.182001

BESTI D - K°K*+n®

ete” - DEDF > yDID; 6.32 fb~! @ 4.178 - 4.226 GeV
PRL129, 182001 (2022)

* Amplitude analysis, N, = 1050 with a signal purity of (94.7 + 0.7)%

* Observed : isovector partner of f((1710)?
M = (1.817 £ 0.008,, + 0.020 GeV/c? - »
( = stat. = syst. ) eV/c & KK (892 > 100 *
— _— *
[ =(0.097 £ 0.022,, + 0.015,,, )GeV > (a) K'K'(892)" > 100 *
« The measured ratio for a,(980)" : 2100—_ —-K'K (1410)0 7.60 *
S i +
B[a,(980)* — K°K*] S e a/980)'7" 6.70
B[a,(980)* —» ] = (13- 7 X 3.64tar. T 4. Zsyst.)% E 50—— — a,(1817)'n’ > 100
= B 5
A key experimental input for the calculation of the coupling °'>) g i ; IL
constants of the ay(980), and helps to determine its quark H SRR sssore J—6‘ '
composition l 1 2 14 1 1.8
K,, < (GeV/e?)

2022/12/9 HFCPV2022 Dayong Wang 16


https://link.aps.org/doi/10.1103/PhysRevLett.129.182001

BGS]]I Recent results on A} leptonic decays

Determination of form factors of A - Ae*v, Observation of A} - pK—e*v
///// w00k PRL_‘BQ, 231803 (2022) arXiv: 2207.11483, PRD
1 '14 > — total fit B - A5 1 rdern
& [N 20l 4 data 10 : X
& @) ——- Al +V,_, — total fit . N ° AR, _Z‘:I ﬁ:(- &%
% v // = 200} 2:_) i:w, 2| W 8.2¢0 g 3.86 A:%:K_,:;nn.
g 1'12 ------------------ % - == other bkgs ; ,zc:::i:: ; o otherbkas
E« 1--'-.‘-‘-------'---- E‘: % 10| ---other bkgs g
= S 100F Z :
A / / B ST T
Wi 11/ WO - S5, ,,
0.2 0.1 02 -0.2 -0.1 0 01 02 S : _0} gttt 4 1s le 171 s o
mlss (GCV) mlss (GCV) U iss (GeV) MPK- (GeVie)
+ + — 0
B(AE - Ae 11/?) = (3.56 + 0.11 + 0.07)% B(AL > pK~e*v)y=
iy i:i ....... (0.88 £+ 0.17 + 0.07) x 1073
& N | g 08 g
3, 2| et B(Af - A(1405)e™v)=
o 0.6ks ‘/,f,..‘-“i‘:‘;‘f':,'_//* ’, . .
e (1.6940.764+0.16) x 1073
04 ‘ ;
0 O T B(AY - A(1520)e*v)=
q* (GeV7/c%) ,
1 (0.99 4 0.5140.10) x 10~3
_F ' ‘ "
& & 0.8 B . .
& = S « Second leptonic decay of A¥ is observed!
Ol * Good channel to study A excited states, such as A(1405), A(1520)
0 05 1 04 05 1

First direct comparisons on differential decay rates and form factors with LQCD
2022/12/9 HFCPV2022 Dayong Wang 17


https://link.aps.org/doi/10.1103/PhysRevLett.129.231803

BESII

Events / 10 MeV/c?

Recent results on A, hadronic decays

Determination of the BF for A¥ - X*K¢ and 20K

PRD106, 052003 (2022)

PRD106, 072002 (2022)

Observation of AL - nrr* .
¢ o first measurement \(s=a600~469Gev| _ % 24600 ~4.699 Gev
PRL128 (2022) 142001 ; q, At3K? ) A 3K
data ~ ¢ S ~ [ c
120 :_“ :j: 4 e Alonm % 102 % 30
! [ ﬁ | > >
100 _—‘E_ GE I " Q g 20k
80 __E (’J l ‘ 1 lﬁ 4 ===+ background % 10 ‘2 H -
F el 10; & ;
60 - 2 %Pl llt Tl g g R QE& : ;}Mg
L %0 1 L = 559 % =
40 - v 1 R R S N A I I L’l Lo B ] I%..
C 226 228 23 232 234 226 2.28 23 22.32 234
20 - M. (GeV/c?) M, . (GeV/c?)
- 10 |- +Dua ‘ ko Data (b)
0 0.9 1 1.1 “'Q 8: :::SBlf:;(ziglround A-"': - pn, ]S?yli:;caglround
. ] + + % - A¥A, background | ) L AYA, background
4 4 M. (GGV/ c2) B [AC - Nz ] > 7 2 > & :_Ea qq backgrogund ! S 6 & qq backgrogund
AT = AK B[A} — pn¥] ' & °F 8
- 2 4f g 4r
160 E + Data L:J:) E E; N
1 40 :_ = Fit result 2 C 2r
133 3 s Signal ¥ i 1 s 0 s 05 095 105 = L1
- M _ — (GeV/c?)
80 :_ = « = Background AT > nn+n0 rec(Acp) A-C|- snntT T M"‘"’“{ (?\%V/ﬁ:)nK_ﬂ-l-ﬂ-'-
: y Rt E © 4+ Data
60 ;— PRD 106, 1.111101 (2022) % 159 ) 60_53;{-:” 7 8¢ (b) b > 100 =
: z S M S
40 /- 1 = E E 150
20 S 100 3 N
¢ 2 P 2 100
0 PR B L W g f = 5 f
2.25 2.3 2.35 i 50: @ 2 5ok
Many CS modes are explored. 3: | e
"8 0.85 0.9 095 i 085 0.9 095 i T.05

2022/12/9

HFCPV:Z

N

M (mTt) (GeV/c?)

s:

M (KTrt) (GeV/e?)

arXiv:2210.03375, to
appear in CPC
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https://link.aps.org/doi/10.1103/PhysRevD.106.L111101

BESII

Decay properties of hyperons

With world largest J /1Y sample , BESIIl is also a hyperon factory!

A - pu~v,via]/Pp - AA

PRL127(2021)121802

LA N L B L I B B I BN N

20F =
F ¢+ Data ]
18— Total fit E
~ . —— A-=puy, -
> 165 ————— /\—)[m‘L 3
S 145 AopeT, 3
12 - Other backgrounds m
[ele} L -
< 1o =
Z E 7
= 8__ ]
5 A E
m 65 an 3
ne . 3
20 Lt ! -
(ALSREREIE 70 5 TR 20 I A WEEEEES: SRR G < JRUR]

—8‘08 -0.06  -0.04 -0.02 0 0.02 0.04 0.06

Umiss(GeV)

B, pyv, = (1.4810.21+0.08)x10~*

= (By-B3)/(Bs—-B3)

Acp
=0.02 +0.14 +0.02

B /1—>Pu_17,1 / B A-Pe~V, = 0.178+0.028

A-nyviaJ/Pp - AA

PRL129(2022)122002

2022/12/9 HFC

PV2022

Tt S pyviaJ/p - ZTE

+
x10° - Py
1 800 :' -ﬂ 350 1 000 250 600,
16005 + 2:2 o f v Q) ﬁ 400 Q)
e S I % g PR S R 2 3
1200F Fowit N {1 A s . i
1000E [t = o S, < 600 + | TRTTr fho I i é iy 4
F | Cota5 015 045 016 0165 047 3’/ i 111 %145 .16 0155 016 065 0.7 :2 i 30 &1 022 023 024
800:_ + + 2 400 .". "; *2 Data ‘2 ‘ i { Data
600;— i ': — Total PDFs g — Total PDFs g = Total Fit g — Total Fit
400k #0 ==xSignal PDF LE + =1 Signal PDF ol — - Signal o 1F ! } == Sigml
b 4 BG A PDF 200 / BG A PDF ¥ Lpn BKG F 1 $ _pn’ BKG
E *" - -BG B PDF -+-BGBPDF Other BKG 4 Other BKG
£ - QD
0 E » e, 0 1 i an ) \ | gl F I
0.08 0.1 0.120.140.160.18 0.2 0.220.24 0.08 0.1 0.120.140.16 0.18 0.2 0.220.24 (9.15 0,2]) G V/0.25 0.3 (9.15 0.2P s 0.25 0.3
A - eVie _(GeVle
E,' in A rest frame(GeV) E? in A rest frame(GeV)  ( ) 5 ( )
1 N T — T T r
i ol ® BESII -
L ¢ PDG 04}
i ¥* VDM
05 A PMI I &
i A PMII
—_ - B NRCQM —_ -
= v oM X 0.6
- + BSU®3) L =
T b — A — T + L
st ® 7T i Q}lmmar
— | * H ~
: PDG
3 i E g—OBESIII $ YMb
B A A PMI
-0.5 A : A PMII
» : —_—f— m NRCQM
i i 2 4+ + BSUQ)
L : -1+ 4 ChPT (BF x 0.1)
-1 i Sk Y I ] — ] ]
0 1 2 , 3 0.5 " | 3 5 2
BF(A—ny)(x10™) BF (X"— py) (x10™)

—uyong Wang
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BGS]]I Measurements and CP test with 5~

A y
. [}
P

' ' td

! ' ’
< )?»‘ o yP.. ” v
|

‘”’"‘O.

\/Q

-+ P— cosé

ete” = Jp —- 2=

Based on 1.3 B ] /Y events
(13% of total ] /Y events)
9-dimentional fit:

v" First measurement of polarization

v" First direct determination of all =
decay parameters

v" First extraction of weak phase

difference from bayron weak decays
v Three CP tests

Nature 606, 64 (2022)

2> An dec

Parameter Thiswork Previous result

a, 0.586+0.012+0.010 0.58+0.04+0.08
A® 1.213+0.046+0.016 rad -

a: -0.376+0.007+0.003 -0.401+0.010

- 0.011£0.019+0.009 rad -0.037+0.014rad

a- 0.371+0.007+0.002 -

¢- -0.021+0.019+0.007rad -

a,: 0.757+0.011£0.008 0.750+0.009+0.004
a, -0.763+0.011£0.007 -0.758+0.010+0.007
&-& (1.2+3.4+0.8)x10 ?rad -

8o=8s (-4.0+3.3+1.7)x10rad (10.2+3.9)x10%rad
AZ, (6+£13+6)x10™ -

ApZ, (-5+14+3)x10 *rad -

AL, (-4+£12+9)x10°3 (-6+12+7)x1073

(¢2)

0.016+0.014+0.007 rad

HyperCP(2004) ¢ErHyperCP =-0.042 +0.011 +0.011

the same precision for ¢ as HyperCP with three
orders of magnitude smaller data sample!

2022/12/9 HFCPV2022

Dayong Wang
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BGS]]I Hyperon decay parameters and CP test

Relative phase between electronic and magnetic form factors: A®
* Decay asymmetry parameter: «
* New window to test CP violation of hyperons: A p=(c,+o_)/(oc,—0.)

ete™ - J/P - AA - pn (prt+ in?) ete” > P - T - ppn’n? ete” > /Y- §_§+ - AAm*n”
Nat. Phys. 15,631(2019)>PRL129,131801(2022) ]/1/) 0.1 - :
TR vees s s R 5 ™ 2 ELLITE U, G (P2
BES3 10 billion J/y(A/R) - V % 008 i < 01—
N ey ,  PRL125,052004(2020) o
precise Y o
BES3 1.3 billion J/y(A/A) — <!§>.H o‘oi i -0.2
= 72:: x*nbin =1.0 _0.35
,  FOG208  |[FDG22 —0.15 e 080604 02 0 02 04 06 08
0.62 0.64 0.66 0.68 0.7 0.72 0.74 0.76 108 08 08 02 ge,. TP O 08 0 cos®
o (A — pm)
_ 0 0 0 " _ 0 0 0 AD = (1.213 + 0.046 + 0.016)rad
A = (0.7521 + 0.0042 + 0.0066)rad AD[J/P] = 15.5° + 0.7° +0.5° AD[p'] =21.7° +4.0° + 0.8 1213+ +0.016)
Ap=(—0.251+0.46 £ 0.12)% Ap=(—0.4+3.7+1.0)% A=(0.60+1.34 + 0.56)%
ete” > ' - Q7Q" - AAKTK™ ete " > P » EET - AAnTn ete” = J/P » 27T - nntpn? +c.c
] PRL126, 092002(2021) | oak ' ' i _ 0.03
o ,_'ﬁ Cryry Elr /vy '; PRD106, L091101(2022) 0.02
= O. o2 | -
= r Er_s/ry rg/ry N -, 0.01 :
§_ A Slr, o /r B, /) Al o } n % L Nt P :
= i = o> L _ S -001F +Data 3
:g_ o2 - & 0.0 :gﬁase Space _;
= —04r . . . ] -0.03 FH 3
= o [ —1 —0.5 o 0.5 1 1"208 06 04 02 0 02 04 06 08 1
P O e i (:,oseE cos0,+
s O = . Ad = (0.667 + 0.111 + 0.058)rad AP = (=0.277 + 0.004 + 0.xxx)rad

-1
Spin of Q™ is set toWF$,2 for the first time
2022/12/9 HFCPV2022 ACP=(1' 5 + 51 + 1 0_)% Dayong Wang ACP=(8'0i5' 2 +x x_)% 21



BESII

Hadron physics opportunities:

« Precision hadron spectroscopy —
understand the established hadron
states

« Search for the unexpected hadron
states and spectroscopy study —
explore nature of exotic hadron states

Adhs A

Two-body ZZs Q:0; DD I Zp Q¢
Thresholds EsEs =B
Gluonic ddg,u:ug,ssg ok A
Excitation _—
qq lslotEre Charmonium
Mesons T Jhy, 3, w(25)
p! f’ a! h’ K
LEARE BESIII
I — | | |
1 2 3 4 5

Mass [GeV/c?]
2022/12/9 HFCPV2022

Dayong Wang 22



BGS]]I Observation of isoscalar17* n, (2855)

Phys. Rev. Lett. 129, 192002 (2022)

- L] ’
Partial wave analysis of J/i — ynn Phys. Rev. D 106, 072012 (2022)
A0FT T T T ] (e) x¥/dof = 0.96
& i + (a) XZ/d0f= 1.57 ] o 200
[$) - . - X
S 300 f e - =
[0 i o i a
E B — g - QC) B g
9 200'_ — T (n,(1855)) A LI>J 100_ R
_?_‘) [ _ |1'-‘WA fit projection (exclude n,) ]
c L — PWA fit projection (baseline fit) -
$ 100f .
I [ ]
[ AR . i
95— 2 25 3 N
M(m')(GeV/c?) %
» critical to establish the 17* hybrid nonet. =
» supportring fo(1710) overlap with glueball %
=
(/2]
e
=2
(V]
=

15 2 25 3
2022/12/9 HFCPV2022 M(mm)(GeV/c?) 23



https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.129.192002
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.106.072012

X(pp) and X(1835)

— 25 -
=> - . &) , 250 ¢
L 5 - ynKKs *| w PRL108,112003 ! == Data
§ i //lll i YT)'TT+IT- l/l/’ YN &g 5: 0 4 PRL115,091803 r — Pro p‘(fmn (aa)
.. 200 : 0** | + PRD87,032008 ~ 200F - X(1810)
o ol .| = PRD88,091502 o t g
- ¥ JPC2| A PRL107,182001 % : TR rv:“.‘.‘:-v )
150'_' 's . o 150 o -« Phase-space
: 2 E g : « Background
- | J/ = yod J/Pp o> y3(rtnT)E: € 400k Ip—yod
100 & e ; PRD 87,032008
- e 3 -
B + > : I
50: —;— - Sof g U
5 1 o et e . Ly
5 -y i 0‘_..1"_:;..' rh':_:_ :
)| M I I S S (IS U] IR St Lo ety - 2.5 3
0.2 03 1800 1820 1840 1860 1880 1900 1920 1940 ;?60 M(K Kn* a ‘~°)(G8V/02 ) =
’ ' M (MeV/c) “LOE J/lp—.mnn ™ y
T . * i 3 L AN LA R RAAAS LA RS RARAN LARRIRARLS A — s PRL 107, 1820(_)1
Connection is emerging : CR™
S PRL 117, 042002 (2016) Bl S e A
2 2 | — 500
= = 1500
o | Model 1: Model 2: e | 8 =
E | Flatte lineshape Coherent sum of X(1835)7; 1000 £ 300
E | with strong coupling to pp Breit-Wigner and one ‘g ST
@ 1 and one additional, additional, narrow Breit- 7 _ | 100
narrow Breit-Wigner at Wigner at ~1870 MeV/c? F 0
o ~1920 MeV/c? LA N B B B L B B | 12 14 1.6 1.8 20 22
93 14 15 18 37 18 19 2272122 G5 14 -VI.S 16 1 &-\ 400 \l (@ .\'/ v
M=) (GeVic?) M ©Q L i (a) Myzs =~ (GeV /%)
: i & > - 1475
* Suggest the existence of a state, either a broad one with : 3 . "(13.56) B
couplings to pp, or a narrow state just below the pp mas g 2005 } — 320 JAp—y3(wiw)
. p— » B 3 o
* Support the existence of a pp molecule-like state or bour 2 / =20t PRD 88,091502
= R So 150
- Any relations? % o Pt EE——"TT
-  What is the role of the ppbar threshold (and N 9"_0 1161 5018 ]
other thresholds)? ys. Rev. D 97, 051101(R) (2018) Cl I ESUECRRERRRTS
- Patterns in the production and decay modes 12 14 16 18 2 M(3(x*x)) (GeVic)
2022/12/9 HFCPV2022 M(Y¢) (GeVi/c?) o4

Vily vvdliy



Newly published PWA results
Observatlon of X(2600) inJ/y-oynmme

><1O
(g S Data nc""_V 3
30F Background = PC.

= JF: unknown

S>F e " PRL129(2022)042001 M=2618.3 + 2 0115 Mev/c2
y=i 20 - ( ) € IC
o Tt X(2120) X(2370) B

-~ 3 oo .. 1

= 10 ] ]

q) 3 u u = u

Z 5 n radial excitation or exotic hadron?

0 ol e ezl v
1.5 . % ) 2.5 5 3 Resonance M(MeV/c?) TI'(MeV) B.F. Sig.(o)
M[nn TC] (GeV/f+) fo(2020) 19824315 436+4795 (2.63+0.06153%) x 107 > 25
Observed a possible new 0™ state, fo (2480) fo(2330) 2312+271° 134+5%3° (6.09+£0.647122) x107° 16.3
14005 M. x2MNbins = 1.21 (a) ] fo(2480) 2470 £47% 75+91 (81817733 x 1077 5.2

g 1200E ,FH %?‘h' = E::t;rmectlons— PRD105(2022)072002 115) 1384 £677 66+107}7 (4.69+0.8077753) x 1077 5.3

S 1000 E ] A —- 0" PHSP = . f2(2340) 2346 + 875 332+ 14775 (8.67+0.7077%7) x 107° 16.1

8 Zgg ] * ‘%» 5 o o E J/¥ - vynn 0*+ PHSP .. e (L17£0.23409) x107° 157

%’ 400 |- ' =

- { The large production rate of f;,(2020) in radiative

0| Rt N
4 0 .

2 % “*****ﬂ#}* A *ﬁ*m*# *+}*+ﬁ+++i*¢ **ﬂ*“*é J /Y decay sug.gests tha.t it has a large overlap with scalar
4 glueball. But, its mass is lower than LQCD calculation

2022/12/9 HFCPV2022 Dayong Wang 25



BESII

EM Dalitz decay studies

x10° . o
X(1835) in J/Py—ete n'm - 6 : Observation of double
| + | ; I X2/N =93.80/36=2.61 Dali tZ d e C ay
- ey Data ?) 4
e [’y mode ---- ;ﬁggggm(lsm > i i .
a L e <1 [ dat
< 200 N g . ol i
p—— ) B — — F G I L
= ) L vt backgrownd ] g 2 BOH(3686) - eve m) oS 2] e, vioee y
w 150 Y YT Non-resonance background | > - (3. 77 i 0. 4_0 i O. 18))(]'.0_ 0 L background
3 Ob— e e | 570 R
= 28 29 3 31 ol 10'_ ' i
> RM,.. (GeV/c?) é | 4’ + Fo
2 4l A -
~ PRD106, 112002 (2022) o+‘ ESRNRES ; #1*-
§ : 09 092 094 096 098 1
§ 103 ¢ M(e*e’e*e) (GeV/c?)
= : PRD105, 112010 (2022)
=, ‘:; 102 | | B(n' - ete"ete™)
2 : =(4.54+1.04+0.5)x107°
O o os e 12 0 0.1 0.2 03
M.._(GeV/c) _ M... (GeV/c?)
A=[1.7540.29(stat) £0.05(syst)] GeV /c? consistent with the theoretical prediction from the VMD model
2022/12/9 HFCPV2022 Dayong Wang 26



oBe'e” — ¢ n'n) (nb)

BESII

ete” - ontn”

08¢

300 )

200

100 F

E —¢— BESII v
0.7¢ —}— BABAR
0.6 f —4— Belle |
F ——— 0(1680)+6(2170)+X(2400) Fi
0.5 E il — — saseoro@iro Fi '
0.4F
0.3
0.2 i_ ........
0.1 )ﬁ ittt

cB(e"e—wn’n°) (pb)

91618 2

300

52 24 26 28 3
s (GeV)

» BESII
— Fitting
Resonance
wwn Continuous

Interference

—i— BESllle*e” — ¢

—Z— BESIll e*e” — @n [12]
—%— BESIll e*e” — ¢n' [11]
=2 BESIll e*e" — K*K 7z°z° [10]
—=}— BESlll e*e” — K"K [8]
—ii— BESIll e*e” — K%K} [13]
—&$— BESII J/y — nox*x [7]

l

(s (GeV)
g BABAR e%e  — yor*mx [1]
—=—— BES J/y — nof,(980) [5]
—f— BABAR e*e" — yon [3]
+ Belle e*te” — gx*x [6]
—G— BABAR e*e" — yK*'K z*rx [4]
—F— BABAR e*e” — yK'K z°z° [4]
—8— BABAR e*e” — y¢f,(980) [4]

e

2.1

m .10y

2.2
[GeV/c?]

ete > KK

ete” - wntn™
00 e M=2190+19+37 MeV/c2, T'=191+28+60 MeV
— Fi T from PWA of K*(892)K and K,*(1430)K;
8 1000 ! Bidi .
= . — Total Fit b
__?Ef E ! : Slogtaiéuum -
;‘ E E.i {5 ;:; — Interference E . : ) §m
g E_ THE _E '5; ‘ ieesm 6;: 300;’ ii*HLﬁl"_
- 4 £ < 200F SESMRLIN X
C ; b T | |M }H { T - + -+ BaBar e
o : l'. _Z o i +$ 100F +SND||
RNy, 1 g il M&@Mm SR e
- 515-’?" . 15 2 25 3 35 046 18 2 22 24 26
222 24 26 28 3 /s (GeV) s (GeV)
\'s (GeV)
mDifferent masses and widths
mLimited decay modes
mNature is mysterious
mMore studies are desirable
27
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BGS]]I Some new XYZ results

» X(3872) Main productlon channel: ete™ - yX(3872)
ete” -»wX(3872) - on 7]/ X(3872);”0XC° and 7myco

- C 8 -_ + D'ata
14 :- 7 E - — Fit curve: Total
— : - PRD105, 072009(2022) gf. - Fitcurve: Vis200
c\é 12— —+- :‘:‘3 ] . ef - - -+ Fit curve: Y
> -0 S E —~ . F
g 10 — - - - Background l % 5 :_ ‘é 4 C
=[] sideband = E = of
mn 8 w0 4 ® 2' C
N - F%) - = C
PGS S 3F ® x 0
*“E) - oI F X gf
e 4b 2 "
(W] - T 'O
2 1 = o +° -
Qe e = S S e oS b0 ® 45
3.8 3.82 3. %(ﬁ:i;]) ?(8333/?2) 3.92 3.94 Mass(rry ) [GeV/c?] 2:
s E ete™ - wm P, (3823) 0t 73
3 2 « » ¥(4160)_ e .
2 00 Y(4i60) ¥(4415) - . \fg (GEV)
S E  was here "y(@220)" - al ata
3 0 e |3 OF L e CPC 46, 111002(2022)
oF- \ O "Y(a220)" E [ --- One-BW fit
120 E— “Y(4390)".1:(w(23) 1 __
= "Y(4220)" ?) i
100 =3 . "Y(4390)";Th° % L
22 E_ . . ”Y(4220)"—D: ;N I
E_ "Y(4390)" ‘e
0 E_ ' "Y(220)",,, +.E.
20 — ) o)
150 4300 450 4300 4B60 4400 4a0 " 4m00

Mass (MeV/c?)
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Z,(3900)~

40

BESTT

0
Zc(3900) Z,(3900)*

Z,, ZY,

“Tetra”-0O

Observation of Z_(3985)

Given tetraquark state assumption, there
exist SU(3) partner Z ., state with strangeness

ctet?

ete” - K*(D;D*° + D" DY)
BEST PRL126(2021)102001

ete” > K(DID*™ + D5 D7)
BESII PRL129(2022)112003

Close in mass but very
different widths with

s = 4.681 GeV —+— Data 200 F LHCb Z_(4000)*!

i oo Total fit -
30; — — — Z.,(3985) 150 ¢
ooF Mt | .. (tBly | - D* (2600)°D*° .

------ non-Res 100 E LHCb B+ = ¢(JAPK+)
ol o plol 50 > M=(4003 + 6*},) MeV/c?
ol [ comb. BKG ok » I'=(131 + 15 + 26) MeV

4 405 41 4.15 3 Q- 5 JP=1+
RM(K?) (GeV/e) > Hidden charm final state
> T =(13. 8t§;+4 9) MeV > T =(2.7*41+4.3) MeV
> O en charm final state »-Opencharm finalstate ——————————————————————————————————
22/12 HFCPV2022 29
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BGS]]I The R value measurement

»Measurement of R values in 14 energy points of 2.23-3.67 GeV

» Precision is < 3% and twofold better than previous best measurement
» Crucial input parameters to calculate the running coupling constant
»Help to constrain the muon g-2

Milestone achievement from efforts

of many people in many years
PRL128, 062004 (2022)

0

o’(ete” — hadrons) o} 4 3

oV(ete — ptu—) G?tu . i I

R

.I
- ® 4 : - ¥ *

M

R :h+£+++%+{+f++”*}*ﬂ+’¢;$¥#%+i |
|

R = e BESIII (this Letter) ® BES A Crystal!Ball

~ = KEDR * MARK-I ¢ PLUTO -=- pQCD+J/\y and '
_ - 1 1 1 l 1 1 1 1 I 1 1 1 1 I 1 1
o ° SR 25 3 35
et T
— Vs (GeV) —
2022/12/9

HFCPV2022 Dayong Wang 30



http://link.aps.org/doi/10.1103/PhysRevLett.128.062004

Search for rare decays

C
d A AS! = AQ decay E° > x7e'v,
U +Data

25_——Flt
- Signal shape
20 :_ ---- Peaking BKG
[ ---- Other BKG
15

B(w(3686)— A*. anti-Z7) < 1.4 X107° . sw . —4 .
LI e A T = A One order of magnitude

arXiv: 2208.09221
Submitted to Phys. Rev. D

Ol
\

w
\gll
|
Events/(5.0 MeV/c?)

BF<1.6x107* @ 90% C. L.

: 0 1.26 1.28 1.3 1 32 1.34 1.36
Chinese Phys C 47, 013002 (2022) M, (GeVic?) improvement over PDG
15:_ :i:m:z?g:: : ?5:3 - o é_ —+ Data __|Signal MC
T % 30 - — Fit result __Inclusive MC
S T = 25 - Background JAp — D-e+ve+c.c.<7.1X108 @ 9o0% CL
é 10_ *+ * -+ g 4 Q/l 20 E_ r“l“
lw LS e by i
2 T S 10 LT ."Tﬁ | JHEP 06 (2021) 157
Tlamw» ~M>I~ + +H | + = H t IT 4 1 L‘ 1 H}
1 1 : 4 B
mi Wi _Ll LJ_JJLU BTk 1o | 0 it 5L e
% 2.28 2.29 231 -0.06 -0.04 -0. 02 0 0 02 0.04 0.06
M(pK ") (GeV/c?) -
2022/12/9 HFCPV2022 mlss (GeV) 31


https://arxiv.org/abs/2208.09221

v Analyzing 9B J/y events ! Analyzing 10B J/y events, with searchlng

v B(J/YP - en) < 4.5% 0
10~° @ 90%C. L. | process J/Y — et, T - nn’v

v Improve the previous best limit by |

L, 0

\\\\\“iui,%
/

////,‘

§ 2, f 10 : : ——
=§ 2 actor of > 30 e ] __ 15}
% ﬁ’ v" The most precise CLFV search in I g of " S
@ heavy quarkonium 1 & ¢ o 1or
E i . E
SCIENCE CHINA: 1§ . ‘ HH'“ 5 °f
PMAG66, 221011 (2023) oo it too o
-0.2 mlss (Gev) 0.2
0.1¢ 01— I
0.08 Signal MC 0.08) ° %’ " Full data C bined It Phys Rev. D 103, 112007 (2021)
0,06 i Z0.06F - I oo e —8 0
Booal Booal [ : BR(]/IP —er) < 7'5X1.O @ 9(.)% CL :
: : This result improves the previous published limits by
O'Oz;_ O'Ozj_ | two orders of magnitude and comparable with the
0.8 0.8

1-2| theoretical predictions.
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BESII

BNV/LNYV search at BESIII

UL on BF

Data Source Mode |A(B — L)| @ 90% CL
DT> Ae" 0 6.5x1077
DT - 30* 0 1.3x10°°
Dt - Aet 2 1.1x107°
Vs =3.773 GeV 2.93 fb~1 Dt - x0e* 2 1.7x10°°
D mesons
Nyip- = (8,296 + 31 + 64 )x10°
tot _ 3
Npopo = (10,597 £28 1 98 )x10 D® > K-mtetet 2 2.8x107
D* - Kdn~ete’ 2 3.3x107°
D* - K mle*et 2 8.5x107°
_ meson —
Vs = 3.097 GeV I/ 1/% — pK-1 > pK-A\
Nj% = (1,310.6 + 7.0)x10° z"
hyperon

In progress

Dayong vvang
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BESII

BSM particle searches
Arxiv: 2211.12699,

« Search for a CP;)odc(:I) nggi boson in 259 Ito Phys. Lett. B
- I —— Observed UL ]

]/lp — )/A ) A — ‘Ll l’l 2‘_ ----- Expected UL _]

i E l ' . ' ' ' E EI) T [ Expected UL +1o0 ]

C ] . S i Expected UL +20 ]

oL ] e Search fora ALPin ig15¢ .

& 2 3 ® B ]
© - —> - 7
= oL ‘9.0billion]/1/1 events | l'b (ZS) ]/lpT[T[ 5 T -
D 1 = L L i
5 et ] J/b—ya, a-yy sy4 E
— Rt WY |
PRD105, 012008 (2022) O 05 1 15 2 25 3

B R 2.7 billion ¥(2S) events | m, (GeV/e?)
m . (GeV/c?) —TTTTT] T ]

C 'B:':ll?;a;" T 'B'E'SII'I Eta'n["plo.;t)l o ] 10‘2 = % =

- BESIII (tanB=0.5) BESIII (tanB=0.60) . C 0 .

_ - BESIII (tanB=0.75) —— BESIII (tanp=1) - B LE ]
& 10 E ~=>‘ - & |
o 3 * The most stringent constraints s -
e ] for0.165 <m, <1468 GeV/c? ~_~ ¢ 23
= mg B BABAR ‘,\E_
$F : Jayy > 3x107* GeV ! for m, [ BESIII |
| around 0.25 GeV/c?, a factor of 2-3 10 s

N T T better than Belle Il measurement N RN YR

0.5 1 1.5 2 25 3 _3 ) _q
e (GeV/c?) g 10 10 10 1 10
Better than BaBar It Tof m(Ao0)<0.7 GeV m, (GeV/c2) —
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The first search of baryon invisible decay 400

Events / 20.0 MeV

BGS]]I New search results with invisible signatures

Search of FCNC process with invisi

E —4— Data ====== Wrong tags
E —— Total fit + = === OtherD° decays
Signal Shape

350

N W A O
o O O

o

10 B(A =2 l'TlUl.Sl.b_le)< 7.4)(10—5 3005: :

_ PRD 105, L071102 (2022)
o D.ata ; 200:
- gfr::Ltse:a::ckground —; E 150 |
Other Background —E w 100 ;
; s0f - B o
PRD105, L0O71102 (2022) ;’; """"""""""""""" -
S 20ttt HE
- T _g%ﬂ .ﬁf +‘+H “ ﬂ.{'H .}ﬁf {";lﬂ{
o P TPy N TR St 0 02 04 06 038 1 12 14 16
0.2 0.4 0.6 0.8 1 1.2 E-..~ [GeV1

B(D° > V) < 2.1x107* @ 90%C. L.

Search for invisible dark photon Using ISR The first constraint on charmed hadron to di-neutrino

Search for massless dark photonin A, - p + invisible
10° Bab B(A-cl- - p)") < 8. OX].O_S @ 90%C. L.
w

Ll

arXiv:2209.13893, to Phys. Lett. B

107

1072 10" 1
2022/12/8, (GeV/giEcpy2022

10

35


https://arxiv.org/abs/2209.13893

BESII

Planned future data set

Table 7.1:  List of data samples collected by BESIII/BEPCII up to 2019, and the proposed
samples for the remainder of the physics program. The most right column shows the
number of required data taking days in current (7¢) or upgraded (7y) machine. The
machine upgrades include top-up implementation and beam current increase.

Energy Physics motivations Current data | Expected final data | Tc | Tu
1.8-2.0 GeV R values N/A 0.1 b=t 60/50 days
Nucleon cross-sections (fine scan)
2.0-3.1GeV R values Fine scan Complete scan 250/180 days
Cross-sections (20 energy points) | (additional points)
J J /v peak Light hadron & Glueball 3.2 b1 3.2 th~! N/A
J/v decays (10 billion) (10 billion) -1 -1
1(3686) peak | Light hadron & Glueball 0.67 th=! 4.5 fh~! 150/90 days 8 b in hand, another 12 fb™ to
v Charmonium decays (0.45 billion) (3.0 billion) be collected in the coming 2 years
¥(3770) peak D°/DZ decays 2.9 fhb~! 200 -1 7 610/360 days
3.8 -4.6 GeV R values Fine scan No requirement N/A
XY Z/Open charm (105 energy points)
4.180 GeV D, decay 3.2 fb~! 6 b1 140/50 days
XY Z/Open charm
XY Z/Open charm
4.0 - 4.6 GeV Higher charmonia 16.0 b1 30 fb~! 770/310 days
cross-sections at different /s at different /s
4.6 - 4.9 GeV | Charmed baryon/XY Z 0.56 fh=1 15 =1 1490/600 days
cross-sections at 4.6 GeV at different /s
4.74 GeV YFA; cross-section N/A 1.0 fb~! 100/40 days
4.91 GeV Y.X. cross-section N/A 1.0 b1 120/50 days
4.95 GeV =. decays N/A 1.0 fb~1 130/50 days
~55fb
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BESTH The upgrade of BEPCII

v An upgrade of BEPCII (BEPCII-U) has been approved in July 2021: Mi’mfm
the optimized energy is 2.35 GeV with luminosity 3 times higher than 8 [cm] = e
current BEPCII and extend the maximum energy to 5.6 GeV Bunch Current [mA] 7.1 75

Bunch Num 56 120
» Add another cavity per beam to improve the RF power SR Power [kW] 110 250
> Change optics slightly, increase number of bunches $yum 0.029 0.033
» Challenges: high beam intensities, backgrounds and aging effect in Emittance/inmrad] 24T 152
Coupling [%] 0.53 0.35
the detector ;
Bucket Height 0.0069 0.011
> Small risk: can continue running with better performance than BEPCII 0,0 [cm] 154 107
» Timescale: 2.5 years construction + 0.5 year installation o, [cm] 1.69 1.22
> Installation: July — December 2024 and the upgraded machine ready RF Voltage [MV] 1.6 3.3
in Jan. 2025
10T o erade BEPCII ;
R (BEPCII-U) Vi
:v, 8x 10% ,,". o \‘Q
Ig_ BEPCII ,"l *% BEPCII
2 6x10%} “ - ..¢\0' =
2 S ee Q"X
L g 4% 10%} 7 .r \\\.‘.\!o
22 0t ® > ;
2.0 3.0 4.0 5.0 5.6

Ecm (GeV)
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BESII

v Detailed studies of the known Z,y states and search for more exotic states in the

Physics opportunities with BEPCII-U

higher energy region within a considerable amount of data sets.

v’ Cover all the ground-state charmed baryons: production & decays, CPV search

||

AASS, 2.0

2E =4.69 — §.98 GeV
Integrated Ifminosity 13.7 pb?
17 energy ints
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Few data and potential physics for XYZ
and charmed baryons
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BGS]]I Summary

BESIII is successfully operating since 2008, with good performance of the machine
and the detector

= collect large data samples in the energy range 2.0~5.6 GeV

BESIII has performed wide range of physics studies
¢ Light hadron spectroscopy and decays
¢ Charmonia transitions and XYZ
¢ Rvalue and QCD studies
¢ Charmed meson and charmed baryon
¢ Rare decays and new physics search

BESIII has great potential with unique datasets and analysis techniques. Operation
for another 5-10 years foreseen

e BEPCII-U: 3x upgrade on luminosity, with energy to 5.6GeV

e ...More to come!
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