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BEPCII/BESIII: a t-c Factory
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* First collision in 2008, physics run started in 2009

* energy upgrade & top-up mode high lumi, large datasets,

* Operation c.m. energy: 2.0-4.95GeV hermetic detector with good
* BEPCII reached peak lumi of 1x1033cm™s*@1.89GeV in April 2016 performance and clean

« 2023 data-taking: 1.1x1033cm™2s® environment

* Secured the running for another 5-10 years, with small(but critical)
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BGS]]I Topics to share with you today

Retrospect: where were we from
The uniqueness and strength
Some selected recent results
Prospects and potentials
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BESII Physics accomplishments

@ T mass measurement (BES+BESIII)
@ 1995FERXAAMF_FX

@ R value measurement (BESII)
@ 2004 FEREAMF_FX

@ Charmonium physics
@ 2001 FEHRXPAMF_FX

@ Charm physics (BESII+BESIIT)
@ 2010FERXAARMF_FR

@ Exotic hadrons (BESII+BESIII)
@ 2013FHFXAANRF_FX
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BESII

BESIII: First collisbll
July

It is 15t year since BEPCII/BESIII came online!
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BGS]]I BESIIl is in very good state after 15 years

2023/01 /07 1 8.1 8. 47

Luminosity 10.50 E32/cm~2/s
e+ o=

fnerey 1.8935 1.8935
curent 885,64 843.00

We have reached 500 paper milestones
95 publications in PRL/Nature/Nat. Phys.

Mini-Workshgp on BESII Phy3|cs--500 Publications

Lif[eht:;ne 1 - 61 1 ¥ 94 May 31, 2023
s 0.00 0.00

New lumi record

Very stable data-taking
Good detector performance
Aging effects under control

The collaboration size still growing: ~600
members from 86 institutions in 17
countries.
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Some comments on

the near-term/mid-
term prospects




BESII
0

Unique energy
region and data
samples

Uniqueness and Strength
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BESII

e
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PC JPC . . = .
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Heavy QuarkOnia . orbit close together
[

*probe 1/r part of Vqcp

H atgm of Strong Interaction
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BGS]]I BESIII physics: t-c region features

2023/7/13
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3 354 :

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: rare decays; symmetry probes; BSM searches
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Uniqueness and Strength

(2)

» Dgt/Dgt /At samples

4.03/4.14 GeV 4.17 GeV 4.009/4.178/4.6 GeV

High statistics,
high quality
data
> D9(+) samples
\ 10042 20
]/l_l] *:léZIK 2000
500 | | | |
3000
MARKIII BESI BESII  BESIII 2000 |
1000 -
huge sub-samples, such as ,77’, w, ¢, KJ hyperons ... ol
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BESII

2009

2010
2011

2012

2013

2014

. 106M 1(2S)
225M 1/ 2015:
. 0.98 fb'11)(3770) (for DO(H)) 2016f
: 2.93 fb 1(3770) (for D), total) ;gi;j
0.48 fb'! @4.01 GeV '

Data samples collected by BESIII so far

: 0.45B (2S) (total)

1.30B J/v (total)

: 1.09 fb! @4.23 GeV
0.83 fb! @4.26 GeV
0.54 fb'! @4.36 GeV

10x0.05 fb'1 XYZ scan@3.81-4.42 GeV
: 1.03 fb'1 @4.42 GeV

0.11 fb! @4.47 GeV

2023

0.11 fb'! @4.53 GeV

0.05 fb'l @4.575 GeV

0.57 fb'! @4.60 GeV (for A/)
0.80 fb1 R scan @3.85-4.59 GeV

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
3.8 fb! @ 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,

5.1 fb? 1(3770) (for D°H), total)

: ~8 fb L at 1(3770)

More than 47 fb! of data taken between 2 and 4.95 GeV

2023/7/13
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BESII

BESIIl Detector Performances Ref:

Solenoid Magnet:

| T Super conducting

NIM A614,
345 (2010)

5600 MDC: small cell & He gas
MDC MDC EMC ' 6,,=130 pm
ity = 0 5% () 1GeV
Exps. Spatial dE/dx Energy (:Ez _203 % @1GeV
resolution resolution resolution CLaR 070
e 2024 Inner tracker %
CLEO-c | 110 ym 5% 2.2-2.4 % Tﬂ_ upgrade('?) A
MDC T Bio
BaBar 125 pm 7% 2.67 % o . 2 |
- LTOF:
Belle 130 pm 5.6% 2.2 % i{‘ TOF
| G, = 90 ps Barrel
BESIII <g0 110 ps Endcap
115 S0 2.4%
pum (Bhabha) 470 2015 ETOF upgrade: 60ps
Muon ID: 8~9 layer RPC
. Nom, 1.4 cm~1.7 cm
EMCAL: Csl crystal Data Acquisition:

G, = 0.5~0.7 em/VE

AE/E =2.5% @1 GeV

Event rate = 3 kHz
Throughput ~ 50 MB/s

Trigger: Tracks & Showers
Pipelined; Latency = 6.4 ps

competitive in channels with low energy
electron/photons, neutrons, pi0’s
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BESIII EMC resolution(Barrel)

500F
400:—
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Uniqueness and Strength

3

On-threshold
production;
correlated tags
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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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Uniqueness and Strength

(4)
Close collab of

theory and
experiment
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BGS]]I Search for A-» invisible

> Some models predict baryon invisible decays: PRD105, L071102 (2022)
Phys. Rev.D 99(2019) 3, 035031

@ Phys. Lett. B 745 (2015), 79
Phys. Rev. Lett. 111, 222501 (2013)

Tn

» Mav also relate to neutron lifetime puzzle:

beam _ bottle ~
x10° T T Bmoptx) =) B(n - p+X) ~99%
350 F it x10°
o . = Fit T L T T b a b A A [
§ 300;‘ ----- Signal 705 -
g 250 ;_ ~ - Background 5 60 ;_ p-sDais _;
Te) F () C --- Signal Sh 3
Qi 2005_ S 50 B Cfrr:cteda;:ckground -3
; 150 O E Other Background B
€ = o 40¢
2 100F o
Y sof o 30
= c C
O E ! I ] [l T I m g 20 :
1.00 1.05 1.10 1.15 1.20 1.25 L
RM(pr*) [GeV/c?] 10
_|__> _ % 02 04 06 08 1 12
e e Eguc [GeV]
A — e
B(A - invisible)< 7.4x10
invisibte
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BESII

Light hadron Physics:

Spectroscopy and decay properties
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BGS]]I Observation of isoscalar17* n, (2855)

Phys. Rev. Lett. 129, 192002 (2022), Erratum:Phys. Rev. Lett. 130, 159901(2023)

. = !/
Partial wave analysis of J/y — ynn Phys. Rev. D 106, 072012 (2022), Eratum: Phys. Rev. D 107, 079901(2023)

400.‘""""""""'and (e) x¥dof = 0.96
cqo\ E + (a) XZ/d0f= 1.57 ] 0 200
S 300F & o . S
[0} N ‘ o ] ?
= f s, 2 y e |
g 200:_ —::(n1(1855)) _ Z 100f
_?_,’ [ -««» PWA fit projection (exclude n) ] F
o L — PWA fit projection (baseline fit) - ‘
€ 100 . | S e ™Y i |
L [ -1 -0.5 0 0.5 1
[ : posp cosen
055 > 55 3 E 40
M(m')(GeV/c?) > -
» critical to establish the 1=+ hybrid nonet. = |
» supportring fo(1710) overlap with glueball % 20
= B
(0]
= |
S 0
(V]
2
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~— 35F

1400
- e 2/Nblns—1 21 (a) 3
{51200 - —+ Data
S = - -— Fit Pro;ectlons ]
1000”9 —-0" PHSP
~ 800F F g f0_2020
S E --- 10_2330
S 600 4 - 10_2480
G E : h1_1415
5 0F H...,. f2_2340
u>_, 200 |-
5 _..,‘—a.—,w"‘- ‘—-ﬂ‘.—”-r—:—.v__

Event/0.01 (GeV£E?

><1O

Understanding X states: PWA results
Observatlon of X(2600) in J/LIJ—>vr| TUTU

W
(@
I

X(1835)

3 l X(2120) X(2370) (2600) b
15F | I ;

&
10_— !.r' \J.

N N
o O
1

o

M[nmn] (GeVic?)

Observed a possible new 07 state, f((2480) [ PRD105(2022)072002

|I IIIIlIIllIIIIIlIlIl

% ; hoohnd r
9 g ! H++ +{+}+ -+ +++ #}{# H}HHH#N *#H“*

2
M, (GeV/cz)

]
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JPC: unknown

M=2618.3 + 2.0%1%° MeV/c?
PRL129(2022)042001 I =195 + 545 MeV

n radial excitation or exotic hadron?

v

Resonance M(MeV/c?) TI'(MeV) B.F. Sig.(o)

£0(2020) 1982+ 313* 436 +4145 (2.63 +£0.06793L) x 107* > 25

;o fo(2330)  2312+2"1° 134+£5%3° (6.09+0.647700) x107°% 16.3
J/Y - ynn fo(2480) 2470 £47% 754+ 9t1' (818 +1.77373) x 1077 5.2
(
(
(

hi(1415) 1384 67 66+10%)7 (4.69+0.8077%) x1077 5.3
f2(2340) 2346 +812% 332+ 14125 (8.67+0.7017%;) x 107¢ 16.1

0"+ PHSP 1.174£0.23739%) x 107°  15.7

The large production rate of f;(2020) in radiative J /1 decay
suggests that it has a large overlap with scalar glueball. But, its
o ] han LQCD calculati
Dayong Wang 21



BGS]]I EM Dalitz decay studies

. x10° . ‘
X(1835) in J/Py—ete n'm - 6 : Observation of double
_ N | > e - Dalitz decay
_ [rommmede - Xibeaomw = 4 —
< 200 - . 2 & . i
- o : P B — N [ --- signal ]
E 150 N @ — E/(:I;ljn‘g;‘;tﬁ"‘(;l)}l:%groun(‘ii ] E 2__— B(¢(3686) —> e e nC] s oé 20 - [ | J/gl—)'le’r n—yee ]
i 1500 g S on-resonance background 2 +(3.7710.4010.18)x10 T | background _
% 0 NI B B ’.’:\l\.-qu P B g [ 570' ~ ]
= 28 29 3 3.1 2 ol O i
> RM.,.. (GeV/c?) z | . -
> . , ]
PRD106, 112002 (2022) W -l+ ‘l' P [d ]
g\ 0 + l_t-o- - /' = N _T‘l—o:
N consistent with the VMD model 09 092 094 096 098 1
E § 103 ¢ M(e*e’e*e) (GeV/c?)
= PRD105, 112010 (2022)
= 2 ‘::) 10% | | B(n' - ete"ete™)
z 2 =(4.5+1.0+0.5)x107°
of

D | LooLl. ., T T
02 04 0.6 0.8 1.0 1.2 0 1(:/'11 G /00'22 0~3
... (GeV/c? Y o
et ) SR e (GEV/E) Open many new possibilities
A=[1.7540.29(stat) £0.05(syst)] GeV />
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S Evidence for the cusp effectin n’->n n©° n°

, 1.2
1.2 (a) [ L] Qata (b)
PRL130, 081901 (2023) 1.1 } =ik
o . i E:: :U
1
P
09 . — Fit | 09
— 7.l.O o : Fit Il X
w 0.8 - e i:: :U 08 078 5074 o.h%iox%)o;:vsga 0,082
167 - ' ' ' '
Coo = —(ao + 2a2)(1 — &), 5F o 4 S
1 2 ¢ 0 ?MWNM..V‘*‘%O&”me,oonwo“ (NN 0 ‘“‘”wo.ow ’,ow’of, Mﬁ.“”’oﬂ’ Y IREY .".:‘
167 -5k -5
Cr = —~(az —ao)(1 + 3), 0.5 M(Z).ss0 06  0.65 008 01 012 014 016
GeV-/c Ox0
CJ__ = 8—7T(2an+a0)(1+£) (m ) MZ(nn)GeV /C

B Evidence for the cusp effect with significance 3.5c, consistent with NREFT
B Scattering length combination in good agreement with theoretical calculation

Decay Mode B(x1074) [5] n/n’ events : ' —

n decay mode  physics highlight 7’ mode physics highlight
Iy — yif 51.5+1.6 5.2x107
n — 12y ChPT n —nn CPV

JIv = yn 11.04+0.34 1.1x10’

n—vyB leptophobic dark boson " — 2y chiral anomaly
Iy — ¢ 7.5+0.8 7.5%10°

n— 3n° my, —mg ' — yrr box anomaly, form factor
T/ — én 45+0.5 4.5%x10°

n—o my, —my, CV W —ntna° my, —myg, CV
J/Y — wn 17.4+2.0 1.7x 107

n—3y CPV 7 — 779, cusp effect [83]
JI — wy’ 1.82+0.21 1.8x10°
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oBe'e” — ¢ n'n) (nb)

BESII
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arXiv:2112.23219
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1
b ‘g/ N

41

6 18 2

22 2.4 26 28 3
's (GeV)

cB(e"e—wn’n°) (pb)

300

—i— BESllle*e” — ¢
—ZF— BESIll e*e” — wn [12]
—%— BESIll e*e” — gn' [11]
—Z— BESIll e*e" — K*K 7°z° [10]
—=+— BESIll e*e” — K*K [8]

—&i— BESIll e*e” — KK} [13]

40U

Results on Y(2175)/phi(2170)

ete” - wn'n’

A\ @
300 [

200

100

® BESII

— Fitting
------ Resonance
wn Continuous
Interference

(s (GeV)
= BABAR e*e — yor*m [1]
—=—— BES J/y — nof,(980) [5]
—f— BABAR e*e" — yon [3]
+ Belle e*e” — gx*m [6]

—G— BABAR e*e" — yK*'K z*rx [4]

= —@— BESIIl J/y — nox*x [7] —F— BABAR e*e” — yK'K z°z° [4]
§ - —38— BABAR e*e” — y¢f (980) [4]
= 200

= L

~

a I

= -

| —
100 i - I
1 1 1 1 I 1 1 1 | 1 1 1 1
(0]

2.1

2.2

m_ ..o [GeV/c?]

PRD105, 032005 (2022)

ot(e'e —on'n) (pb)

ete” - wntn”
JHEP 01 (2023)111

ete > KK

* M=2190+19+37 MeV/c?, '=191+28+60 MeV

1200
S 1 from PWA of K*(892)K and K,*(1430)K;
1000 i e BESII A
S = Toai b 1
800 3 [ 1 e 4 JHEP07 045(2022)
E :'§ % _<:? Interference E £ + . b) 2,
600 - THE B | + BESII ;: 300 ' & +M+
400 - s 200 J{ ‘ —“ t;' %
E E %L i) 4 BaBar &V
200F i Y E S + .
L R e . brﬁm S
F ¢Y Q - ﬂ‘am fo RS ALY "
C H ] 3.5 1.6 18 2 22 24 26
00y 24 26 28 3 “S(Gev) s (GeV)
\'s (GeV)

mDifferent masses and widths
mLimited decay modes
mNature is mysterious

mMore studies are desirable

* More channels

PWA with many Ecm points
Joint analysis

More data samples in
critical regions

Dayong Wang
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BGS]]I Decay properties of hyperons

With world largest J /1Y sample , BESIIl is also a hyperon factory!
5+ o Ae~vviaJ/ih - SHE- PRL130, 211901(2023)

9 = L] a L3 _—
: A-nyviaJ/yPp - AA Tt s> pyviaJ/p - T2
8 t+ Data —;
Lo — Total fit =
= E —— signa ; PRL129, 122002(2022) o+ 3" 5 p
> ek Background fit = - py - py
ﬁ 0 Background MC g x10° x10°
o 1800 :' -ﬁ 350 * 250, 600, a 600
2 E 1600F now 1000 Y 200f A
et & = ,>-\ E -'l+ = ; 4.: 150f \,: 400 \,: * b4
: E 5 1400F i 20 x;-n‘ > 800 { '& Ve > 3F f > 3F
= E = 1200F $i00 o . > I KA 2 ] 200 2 o
15) 3 P YE L - T S Dy > i 9 > 5 v
@ E 2 1000F IR e | B Pl i © [l e © ]
3 N 800 035 0% 0155 016 015 017 NS 1‘, 36 015 01 o1 oies o J2r f Oar om om0 | <2f Pl 0 o o o
3 “ : + + z 400 .’. T *E i i Data ‘2 ‘ i Data
bnnlans | S 5 600F [ — Total PDFs g — Total PDFs 5} = Total Fit 5} — Total Fit
-0.006 -0.004 -0.0022 0 , 0.002  0.004  0.006 2 aof + o «esSignal PDF e i w21 Signal PDF a1k = S a1k !l —-sigml
M, (GeV7/c*) : JE BG A PDF 200 / BG A PDF ¥ opn' BKG S £ —5pn BKG
008 7 "% - -BG B PDF 4 "% -+~BG B PDF X Other BKG WA - oterBKG
0- ol -3t 0 [ TN ) ) " la it y—" "
PRD107,072010(2023) 008 0.1 0.120.14 0.160.18 0.2 022024 0.08 0.1 0.120.14 0.16 0.18 02 0.220.24 01 02, e wo).zs 03 015 02, 02 03
A - eVie _(Ge
T E; in A rest frame(GeV) E?mArcstframc(GcV) P pAOED)
BNL (1967)  6events 15540.63 | =———e— 1
N ﬁ' t o T T T T
CERN (1969) 10 events 1.0740.37 ———s=— i : gggm -0.4 u
i * VDM '
BNL(1969)  Sevents 1941086 | =———a———— 0.5 2 m }1 i +
—_ : B NRCQM — -
This work 157440 events 1061028 fm=— = = Y QM X 0.6
= + BSUQ) i
T ok —é— % ChPT T +
Average 1.3740.25 . s B h BESIII
] S i * }—0.8 - A T PG
Lee-Yang’s prediction (1960) 1.57 . - B : ?’/leldllj
vl v b by by e ey e e _05— A B APNl\lg(IIM
3 2 1 0 1 2 i s S " I V)
R i . b I ChPT (BF x0.1)
-1 [ . * . ) A I T S S
0 1 2 \ 3 0.5 - (2+ | ) ( 10_3)1 by 2
; BF(A—ny)(x10™ - py) (X
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BESII

Charmonium Physics
"traditional” and XYZs




BGS]]I Cross sections of e+ e-2>K K-bar J/¥

PRD107,092005(2023)
sk —!—D_z'-na . ' o -~ 4p & Data = Fit result (a) -
—Egt curve: \T(o;:;o : 2 Y(4230) ««e+ Y(4500) :
6:— - it curve: Y( ) 3 Y(4710)
.a 4 - ow
:: : Oém
> 2 3
5 °F E
v 0 ®
+
X 8F
T I
‘o 6f
+
o
Qb 4: 3
2 = |3sF =
1] Cg"’ ; - 1
¥lx !
g
S
o)

0Born

0_— -

4.8 5

CPC 46, 111002(2022) | ?WH’IT{}T{_ [ B _

44 46
Vs (GeV)
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Bég'm' Observation of Z_.(3985) and search for Z°_,

“Tetra®-Octet? SU(3) partner Z... state with strangene

0
200N, 4 (3000)* a2

Z(3900)~
— 6
o
Zs 2 .
e*e” » K*(D;D*° + D" DY) ete” » KJ(DID*~ +D;*D") e*e” - K*(D;" D)
BESII PRL126(2021)102001 PRL129(2022)112003 LIHES 2 LSS (2"232)
40 2= 4,681 GaV — 4+ Data >00F (4123.5+ O.Zsm_ +4. 75yt )MeV/c
30k o Total fit : ~ I D,,(2536)' D, —— Comb. BKG
——— z,@3985 150F § 100 1= MR " o Total data
20f e - D*(2600D° | F = —Taalnt ==2Z%
B AW viseirsy i R TR IR RS non-Res. : S sl Z'Ig t
10} L optp 50 f< Z i
ol " comb.BKG o 5 : : E I
* 4'05 . 2 e £65 74 405 a1 415 4.2 0 4.1.2—1-'\.\'111..{124_]—-1--‘.-4._1.6-L s
RM(K )(Gevfz) \ > M=3992.2+1.7 +1.6) MeV/c RM(K") (GeV/c?)

> M=(3985.2%53+1.7) MeV/c?
> I'=(13.8'531+4.9) MeV
» Open charm final state

> T =(7.713314.3) MeV
» Open charm final state
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BESII

Events/5 MeV/c

More Recent XYZ results
» X(3872) Main production channel: ete™ — yX(3872)

ete” -»wX(3872) -» on*n"] /Y

X(3872) - m) o and iy o 1af
Koo 70T % Phys. Rev. Lett. 130, 151904 (2023)
-E « More data samples E 10 -- - Backgrouns
PRD105 072009(2022) 0 gh [ sievand
0 -

g3 ® A new production mode 7.50
4 *® o
32— ® [ L
23— 0 s me=i RETH = 3=
£ i N 0 38 3.82 3.84 3.86 3.88 392392 3.94

s 1 — * * — Mt JAp) (GeVic?)
375 380 385 3.90 3.95 2.00 e e _)1200D D n

Mass(rry ) [GeV/c?] - — Fit —+ XYZ data

e+e_ - 1t+1t_l|12(3823) 1000 s Continuum

o[n'my,(3823)-m'nyy, ] (pb)

N

o

N

- —4- Data

- = Two-BW fit

=== One-BW fit

o

PRL129, 102003(2022)

800
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200

o¥ressed(g*e’ >D**D* ") (pb)

0

—+ Scan data

m .
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B
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BESII

R value and QCD studies
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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 < 2.6%(<3.0GeV)/3% and twofold better than previous best measurement

»Crucial input parameters to calculate the running coupling constant
> Help to constrain the muon g-2 PRL128, 062004 (2022)

o’(ete” — hadrons) o} 4 3

ofeter — pru-) o, i

R =

&

- x

19
|

) j.; _____ +_-_i_+_-+.-+-.,.+..f!r..%-+.}..u.-9;‘4_._

R = @ BESIII (this Letter) ® BES A Crystal'/Ball
= KEDR * MARK-I ¢ PLUTO ==+ pQCD+J/y and '
! 1 I 1 ! 1 1 I 1 1 1 I 1

2.5 3 3.5

; Vs (GeV)
« High energy data analyses
 EXxclusive measurement
 More data samples at low energy
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http://link.aps.org/doi/10.1103/PhysRevLett.128.062004

BGS]]I Fragmentation function measurement

PRL130, 231901(2023)
/ 5 ok 22324 GeV 3.0500 GeV 0_35_ 2.2324 GeV
.NNFFLDNNLO E . NNNNNNNNN
e -
q E 6 | MAPFF NLO 0.2 :_ ++
T 4r b ~+
: i °-1£-/Z\++
p . = sk 3.4000 GeV = 5 3' p—
T S 6 s
! o % af < o2
e oo 4 4
qq o e Ug 2F 818 ot m
N '-lb‘ ' | 2 .
ol o
QED Hard QCD Decay 6L 0.3F 2 8000GeV |
Scattering Fragmentation 4F 0.2f F
2r 01 r/
1 dc(h+X) 2
Stot — C (Z;as(s) Z ) D ( ;P« ) p (GeV/c)
0 n

B Inclusive ° and Ks production in e+ e- collision at 2.2324, 2.400, 2.800, 3.050, 3.400,3.671 GeV.
B broad z, coverage from 0.1 to 0.9, best precision
B provide brand new inputs in low-energy region to global fits of fragmentation function

m Studies of eta, charged Ki/pi is in progress
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BGS]]I More FF studies

ete— A A-bar via Initial State Radiation

Separated E/M FFs of the neutron in time-like region

PRL130, 151905(2023) - LPhYS. Rev. D 107, 072005 (2023)
T ' T .' T’L ‘Se‘pali'ated IGYI('this v;ork)' o - ' ® 'I:L Separated IG I(thi; work)' 7~ E +data
1? v SL G World Dat: ] 1?“‘ v SL G, World Data 3 30 -— DJIOA/_\
S ] C ‘g"‘ ' M % _ [| Azo
¥ w A o i Y ( +c.c.)
_1o” *‘*h.? 5 -19F N g ERES : " lnon-AA
‘Y'-..i: ................ e Sy, \\/ :
O e i g — ] 3 | * + + + +
F ™ i : S - ] & L
I Ny | 4 8 uf f % t
- ] —gyy,, A A o 1 o | 0a} i
L i R i T R T W "2 4 6 8 L1012 14 ks + ++++ ++'++++++++
Pl (GeV?) Pl (GeV?) oL -4
24 2.6 2.8
M, - (GeV/c?)
*GM: lower than FENICE results . 1‘\‘;"“ /ldM (AT)
*GE and GMm: agree more with Dispersion Relations (DR) o5 (AR) = (dNsig i _
*TL vs SL: no sign of R=>1 (|q?|=>infinity) g Bré(A - pm) - dLipe/dM(AD)

« More analyses with ISR method More data samples in _Lint .
[+ _More analyses with ISR method | Lhint = (s, ) Lint
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BGS]]]. Study of hyperon/nbar-nucleon reac

v' Phys. Rev. Lett. 127, 012003 (2021).
v arXiv:2209.1260 Beam MDC Inner X
Pipe Chamber

X
T -
RN = Single Sianal Sid
Tag Side gnal side 0.08 0il (C, H)
( \ Beampipe \ Y
e o il e’ Y 323 ererferes
\} / \ } DT Method 0.08
345 ooefeoes
P " \ Y 7\ Y 4 3.148564-2.-0-(-)3-1-3-6--
Hyperon Beam Target
" [
© 15- —¢+— Data o .
%‘) : —— Fitresult | e > ..0.. < .....;
E 10— ---- Background Study of En—Ep
S 51 u beams, elastic/inelastic ...
> i . .
w el l l ' | H Ll « Differential measurements
O T - - iR
1.3 135

M(AT) (GeV/c?)
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BESII

Charm Physics

mesons and baryons




Charm physics: Measuring CKM matrix
--= test SM EW theory

S S - y—

I
K?—év [Bi_ég

2023/7/15

Charm decays + LQCD

Expected precision < 2% at BESIII

ridavul rrrlysius Lecuuie

Charm decays +
B decays + LQCD

payong vvang
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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.
— X

CKM matrix element
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BESII

7.33 fb~1 data from 4.128 GeV

D » ttv_, " - v,

4data [ IMC

g

7 other T 3\ other bkg

Latest updates of D.2t v

to 4.226 GeV

arXiv:2303.12600

& «
o =]
< o 2
o < =
o [2]
% 2
£ §5oo
S I
w
Q Q18
5 R
= =
[=} Q 0.5l
04 02
BDT score
! taatalMC 4 wgooo P +data [IMC 4
g other bkg 3 E) B

qqre other bkg

patwmc  Events /0.0225

600— J ' i ) T T - r r : I .
CO\l — — total
d 400~ — - signal .
"3 : - - - background :
Q 200 E
m B -
G__ v T : T : ' I : : ' : T _-
o o —2F . | 4 IT? ?+1’++ $+ ; l+$ :
-0.6 -0.4 2 0 0.2

BDT écore

Events / (100 MeV)

Di - v, T > uv, v,

arXiv:2303.12468

= Fit result

[T Signal
—$— BKGI
[ BKGII
8 - = BKGIII
1.5
Eqira y (GeV)
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L | T 1 I T 1 I T 1 I L | 1 I I I T T T | | | I I | | [ |
ETM(2+1+1) PRDY1(2015)054507 247.214.1 i
FNAL/MILC PRD98,074512 212.7+0.6 FMILC(2+1+1) PRDY8(2018)074512 2499104 L]
FLAG21(2+1+1) arXiv:2111.09849 [hep-lat] 249.910.5 .
RBC/UKQCD JHEP1712,008 208.7+2.87; -- -
1. HFLAV21 arXiv:2206.07501 [hep-ex] 252.242.5 ol
CLEO PRD79(2009)052002, T, 251.8+11.2+5.3 ——
ETM PRD91,054507 207.4+3.8 —— CLEO PRD80(2009)112004, < v 257.0+13.3+5.0 ———
CLEO PRD79(2009)052001, t.v 277.1£17.5+4.0 o
FNAL/MILC PRD90,074509 212.6+0.4") BaBar PRD82(2010)091103, 7, v 244.6£8.6£12.0 e
' Belle JHEP09(2013)139, 7, v 261.1+4.8+7.2 HeeH
PRD86,054510 3+3. —— BESIII 0.482 fh! PRDY4(2016)072004, v 245.5£17.815.1 F——a—i
HPQCD 200-3:3.4 CLEO PRD79(2009)052001, v 2567£102440 b
BaBar PRD82(2010)091103, pv 264.918.417.6 H—e—H
FNAL/MILC PRDB85,114506 218.9+11.3 e — Belle JHEP09(2013)139, pv 248.8+6.6+4.8 i
BESIII 3.19 fb™ PRL122(2019)071802, pv 253.01£3.7£3.6 bl
CLEO PRD78,052003, pv+tv 206.818.712.5 =iiiem— BESIII 6.32 fh! PRD104(2021)052009, pv 249.8+3.0+3.9 [ ]
) BESIII 6.32 b PRD104(2021)052009, v 249.7+6.0+4.2 (]
BESIII PRD89,051104, u» 203.815.2+1.8 === BESIII 6.32 ﬂJ'l PRD104(2021)032001, ‘C:\’ 251.6+5.9+4.9 -
BESIII 6.32 fb"! PRLI127(2021)171801, t,v 251.1+2.4£3.0 (T
BESIII Expected (20fb.1), [TRY 203.8+2.0+1.5 - BESIII 7.33 ﬂ)'l S[{I)miﬁed to arXiv, TV 254.3+4.0+3.3 [
T BESIII 7.33 b this work 7,v 252.7+3.842.6 -
BESIII v 252.11.7£2.0 M Combined
fp (MeV) 0 100 200 300
£y (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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BGS]]I Comparisons of f27X(0) and F2°™(0)

IIIIIllIIIIIIIIIIIIIIIIIIIIII
ETM PRD96,054514 0.765+0.031
20102021
HPQCD PRD104,034505 0.7380+0.0044 2.4-50.6%
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
IIIIIIIIIIIIIIII'IIII

IIIIIlIII
0.2 0.3 0.4 0.5 0.6 0.7 0.8
(o)

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

In arXiv:2212.12648, relative error on fD"”(O)
from Fermilab and MILC is reduced to 0.8%

e -
ETM PRD96,054514 0.612+0.035

4.4%
HPQCD PRD84,114505 0.666+0.02+-0.021
Belle PRL97,061804, D’ —xTv 0.624+0.02+:0.003
BaBar PRD76,052005, D’ —~re*v  0.61:0.02:0.005
CLEO PRDB80,032005, D—ne*v 0.666+0.019+0.005
BESII PRD96,012002, D*—=nl*v 0.6216=0.0115:0.0035
BESII PRD92,072012, D°re*v  0.6372+0.0080+0.0044 1.6%
BESII  Expected (20fb™), D’ >n'e*v 0.6372+0.0031:0.0044
IIIIIIIIIIIIII0I31III0|IIIIO|51II06 07

£ 7%(0)
Experimental precision of f277(0) is still
dominated by statistical uncertainties
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BGQTIT Strong phase diff and measurements of y

In B physics, precision measurements of CP violation phase
angles a, 3 and y offer powerful tests on the EW theories.
Among them, the y precision is the most urgent

*
‘/ud ‘/ub
E3
‘/cd ‘/cb

Vi Vo
Via Vi

(0,0 : (1,0)
Precision measurements of y at LHCb and Belle Il need input
the strong phase differences of neutral D decays

Quantum-correlated ete” - y(3770) In the future 10-15 years, the statistical
— D"D" pairs offer an ideal opportunity to uncertainties of the y measurements will
extract the strong phase differences between reach at ~¥1.5° and 0.4° at Belle Il and
D° and D° LHCb upgrade

The constraint on the y measurement before BESIII is only 2°. Improved
measurements of strong phase differences are highly desirable
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BGS]]I BESIIl measurements in hadronic D’/ D? decays

P

RL124, 241802(2020)

D - Kg/Ln+1t‘

1

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

PRD102, 052008(2020)

(] pancvronsmaaanan BanA ""(e")' ] 157 “tatistical | | '(f)"%
— Total [ — yotal 1
1 1 N
0.5 . 0.5 .
@ of 1 @ of 1
-0.5 0.5 s

-1 — CLEO-c ] -1 _ CLEO-c
| * BaBar Model ] L * BaBar Model ]
B Y S B A SRS T S| _15'1.”x...|..(,|‘.‘.“...‘1‘

15 -1 05 0 05 1 1.5 15 -1 -05 0 05 1.5
C i
2023/7/13 Flavor Physics Lecture

_ —Fit
- Do TTATRTIT | _p_g
] @ - =
200 | —~+ Data
c -
2w PRD106, 092004(2022)
wl
=B
2 ==
[y 100
I —4
sop= vl T k= - —t
o e ' ' ——I T d F47r
"__T——' | ag modes +
0 | | |
2 3 4 5 6 CP eigenstates 0.721+0.019+0.007
Bin number D — atn7°  0.75340.0280.010
D — K2 m"n~ 0.75440.031+0.009
D- Kntn*n  and K ™ n® Combination  0.735+0.01540.005
350F | 350F
3005— \ 3003— BESIII
F E [1A%%=2.30
2505—;, : 2505—-AX2=6'18 |
£ w0 g o W8S g
o 150? %oc’ 1503— ‘
©  CLEO-—
108 : 100F Ay 2=2.30
c - - F o AY?=6.18
so- - 50 — A%®=11.83
0:||||I‘}|(|||||||||||w||||||||w|||[||||||||r|||||||||| 0_|||||||||||||||||||||||w||||||||v||||||||r|||||||
0 0.1 02 03 04 05 06 07 08 09 1 0 010203 04 0506 07 08 09 1

RK37(

JHEPO5, 164(2021)

RKmro

Constraint on Yy measurement ~ 6°

Dayong Wang
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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.
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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 : l
constants of the ay(980), and helps to determine its quark H WBARE sre e SR “'_6 '
composition l 1 2 14 1 1.8
K,, < (GeV/e?)
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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
200 PRL 129, 231803 (2022) PRD106,112010(2022)
—_ 1'14 % — total fit 20| - data 10 N A A(I520)e’y, —+ data
S // O See Al A, — it 820 |; B3.86 "
O i e s s 5 200r A Axad 3 1) W
g 1.12 % --- other bkgs = e pK',(»n: % - other bkgs
B = Q | --- other bkgs g
= e sy B BT g 1 2
1'1 // / 2 A sk + * %’
I | | :
0.2 01 02 -0.2 -0.1 0 01 02 B T R Y 14 15 16 17 18
U pmiss (GeV) U piss (GeV) U s (GeV) Mg (GeViet
+ +1, ) — - -
B(A¢ = Ae™v,) = (356 £ 0.11£0.07)% « Second leptonic decay of A¥ is observed!
IF :
3+ DATA: A= Ay, 4 . * Good channel to study A excited states, such as A(1405), A(1520)
R = LQCD: Aj— Ace'v, 72 ~08t g
2, AR I ——— Antn etv, ] — pK{nety
i i i 6F 4 dua e .
i 2 [sienatmc & 9 -— [ signal MC
04 . - o I non-A} bkg § [ -Al bk
0 05 1 il i il Ty
q* (GeV?/c?) S | B K 2f TAlbke
1 e I § >
//.f‘“ s 2 \'__ E 1 - —— ——
g & 0 8j/ i 2 2
4 P ST :: ﬁ-/-_ﬂ_,u_‘/‘-(" W L 3
G4~ =) 0 6:,;-‘;..-"' 0 e P B L 0 B
A2 w0l 0 0.1 02 02 01 0.2
: : 04 : . mlss(GeV) mlss(Gev)
0 05 1 “0 05 1
¢* (GeV?¥c*) ¢* (GeV¥cH) PLB843,137993(2023)
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https://link.aps.org/doi/10.1103/PhysRevLett.129.231803

BESII

Events / 10 MeV/c?

Observation of AL - nn™

Recent results on A, hadronic decays
Determination of the BF for A¥ - X*K¢ and 20K

100 -

_ . - (s =4.600 ~4.699 GeV [ 9 (s =4.600 ~4.699 GeV
PRL_128 (2022) 142001 — g {\:_>2+Kg g | S
0 " ’M ﬁ || ——— E 102 first measure 77522113 compamable with B factofies
C z,ll- e ALSA T
100 =2 J hl * Q 20} | PRD106, 052003 (2022)
ol 41 ~ > :
80 [~z ¢ l { 1 lﬁ 4 i «=+ background % 10 ‘2 % } - -
C et ) ) 104 ¥
- LY e 7 f 1 cpedegeep by [T ST
- 226 228 23 232 234 226 228 23 v 2
20f M. (GeV/c?) sc (Ge C)
- Arxiv:2304.09405
o it ] r . "oue " RBF (This work)  RBF (Belle) BF (This work) BF (PDG)
' M. (Geviery Bl[AF - nrx ] SYKYK- 838+093+041 7.6+0.7+09 0.377+0.042+0.018+0.021 0.35+0.04
AT - AKT B[AT > pn" 7.2 ad ek ol 44440524023 47411408 0.200+0.023+0.010+0.011 0.21 +0.06
1e0F IR QI o <24 - <0.11 -
: q 4 pata vté 9.2+ 1.8406 85+1.2+1.2 0.414+0.080 +0.029 +0.023 0.39 + 0.06
1401 | ——— S*+K*K~(non-¢) 4.38 +0.79 £ 0.19 - 0.197 + 0.036 = 0.008 + 0.011 -
120 :_ « = Signal
100 F '
80 :_ — + = Background A BN TlTl’+T[0 A-CI- snntT T A-(I:- >nK mtmt
- ) | == Data E (c) == Data
60F PRD 106, L111101 (2022 y Cef=HR. 780 ® b > 100 T
N = 2 | -mnl;him\"(‘. { E ;:ﬂ'::‘:‘;:
40, /- § E E 150
20 = < < CPC47, 023001(2023)

S i
2.25 2.35

Many CS modes are explored.
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M () (GeVic?)

083 09 0.95 i .05
M (KTrt) (GeV/e?)
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https://link.aps.org/doi/10.1103/PhysRevD.106.L111101

BESII

Exotic Decays and New Physics

2023/7/13 Flavor Physics Lecture . Dayong Wang



More ideas (with theorists)
BGS]]I Search for rare decays More channels

More exploitation of existing data

§ A} AS! = AQ decay E° - X7 ey, e
u o 1 Phys. Rev. D 107, 012002
¢'(3686) 2 20; --------- Signal shape (2023)
> [~ ---- Peaking BKG
W, @ - % 155_ Other BKG
. , e g BF<1.6x10"* @ 90% C.L.
2 'y ,l, : One order of magnitude
B(w(3686)— A*; anti-27) < 1.4X107°. sf 4’ Y s improvement over PDG
Chin. Phys. C 47, 013002 (2022 e
In. yS. ’ ( ) M....(GeV/c?)
i Ngoa = 0.7 £32.9 E gp -  ——- TotalFit —4— Data
15 Ny = 274.4 £ 19.0 o L Signal Signal MC (B=4x10°)
= : ?3 60 B i - Background Inclusive *~
s [ S [ N2 JAW — D-pve+c.c.<5.6 X107 @ 90% CL
=P T | l T T Tl i f Arxiv:2307. 02165
: l | ‘ 4] ‘ ‘ 1 i r + The 1%t search for semi-muonic decay
FTRTH + H il nB " i T
- 1J_‘ i — 1 ohimuaa g e
o] Lz[ L[] 11 Lﬁgd.ﬂ_lzuw"h L 1 al ny 0.06 -0.04 -0.02 0 002 004 0.06 THEP 06 (2021) 157
' M(pK ") (GeV/e?) U... (GeV) ( )
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BESTI BNV/LNV searches at BESIII

Data Source Mode |A(B — L)| @ 90% CL

Dt ->Ae" 0 6.5x1077

Dt - X%* 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 nl*e* 2 8.5x107°

Ve eaTaer e ' -6
J/W = pK A > pK™A .0 0.0l 2 [BF ratio P(A) < 4.4x107°]

NjJy = (1,310.6 £ 7.0)x10° z-

hyperon
HOB-Jpsi-events =hyperon— 205 K *+eoF +Ccc, 2305.07231, PRD 3.6(1.9)x10°°
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BGS]]I BSM particle searches

2.5x](')_'6'I""I""I""I"" :I
- ~ —— Observed UL
Phys. Lett. B 839 (2023)137785 search fora ALPin R o, - I P8 @7ents |
107 ]/lp - ya’ a— yyo\° E Expected UL =20
: E787,E949 BESIII g 1-5:_ —
B Phys. Lett. B 838 (2023)137698 © | 1
E NA62 /\/ E E
v oL v o 0-5__ ]
A Search for invisible dark e
ol photon using ISR . °
= PR | , T T - g ____________
" * m,. (é?eV/cz) 1 * % i B
Search for massless dark < 107 \/ E
m% C BABAR
photon in A .decay BESII
1074
oC. L. E E
10°° 1072 107 :
p m, (GeV/c?) [ o (et
L esm et
Expeclted limit (915%) ‘

110 billion J /1) events pgig———tm—rlemm b
! m, (GeV/c?)
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BGS]I[ Planned future data set

Table 7.1:  List of data samples collected by BESIII/BEPCII up to 2019, and the proposed Sheslees pS
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 (7Ty) machine. The
machine upgrades include top-up implementation and beam current increase.

Future Physics Programme of BESIII*

Energy | Physics motivations | Current data | Expected final data | Tc | Ty
=1
1.8 - 2.0 GeV R values N/A 0.1 fb 60/50 days e e e e et e e e T
Nucleon cross-sections (fine scan) 'ﬁ?ﬁmﬁyé‘%@& ety ) e s
2.0-3.1 GeV R values Fine scan Complete scan 250/180 days BRI Ths ey Iy o Ak it e e ol g b

tion foe the possible spgrade of BEPCI to higher luminosity

Cross-sections (20 energy points) | (additional points) IO
J /1 peak Light hadron & Glueball 3.2 b1 ~
v 7/ decays (10 billion) 16fb-1 taken, finis!\ in 2024
1(3686) peak | Light hadron & Glueball 0.67 b1 4.5 fh~! /[50/90 days
v Charmonium decays (0.45 billion) (3.0 billion) /
$(3770) peak DU/D= decays 2.0 b~ 20.0 b 610/360 days o

* Suppuod i prt by
JIA2SATE 11629533, 135016, 11735004, | 1KC2S0m, § AS) Lurge P CAS Comet
5

me scan \o requirement e “.:,...,:""::
XYZ/ Open charm (105 energy points)

PAC
1000 FOR 203 s el s M, sk Modednd Mntent e
3y (OPTI0NK.|

rora——

1.180 GeV D, decay 3.2fb! 6! 140/50 days ?:-’E;;::_-_;::;“'Mf-_—_j-:m~v»'~:~:.:::5
XY Z/Open charm
XY Z/Open charm
4.0 - 4.6 GeV Higher charmonia 16.0 fb~! 30 fb~1 770/310 days

bahing L3

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 YA cross-section N/A 1.0 fb~1 100/40 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~! 130/50 days

| el el o |

~55fb
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BESTH The upgrade: BEPCII-U

v An upgrade of BEPCII (BEPCII-U) has been approved in July 2021: Wimfm
the optimized energy is 2.35 GeV with luminosity 3 times higher than 83 [em] T =
current BEPCII and extend the maximum energy to 5.6 GeV Bunch Current [mA] 7.1 75
» Add another cavity per beam to improve the RF power Bunch Num 56 120
> Change optics slightly, increase number of bunches SR Power [kW] 110 250

, , " : , “m 0.029 0.033
» Challenges: high beam intensities, backgrounds and aging effect in 52
Emittance [nmrad] 147 152
the detector Coupling [%] 0.53 0.35
» Small risk: can continue running with better performance than BEPCII Bucket Height 0.0069 0.011
» Timescale: 2.5 years construction + 0.5 year installation 02,0 [cm] 1.54 1.07
> Installation: July — December 2024 and the upgraded machine ready gl L) L
) RF Voltage [MV] 1.6 3.3
in Jan. 2025
. gosshelurewy prvea oy § IX10%F {Jpgrade BEPCII
VB e TG ey ol OEPED BESIII Detector: There
E s Is a potential upgrade
£ xI0R) of inner tracker, but No
§ el big change of
J ; ‘ I . performance foreseen
‘:\%Mﬂ' ""?‘%glll' eI b o
: : - 2.0 3.0 40 5.0 56

Eem (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

nnnnnnnnnnn

|||||||||||

5.0 L H 6.0

6.5

2023/7/13

Few data and potential physics for XYZ
and charmed baryons

b~ A~~~

7.0
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BGS]]I Summary

BESIII is operating with good performance after 15 years

= 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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