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The BESIII Experiment
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|- symmetric, double-ring e*e™ collider
« energy range: 2 GeV < /s < 4.94 GeV
%+ luminosity: 1033 ecm~2%s~1 (at ¥ (3770))
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| Beijing Spectrometer BESIII:
] » drift chamber in 1 T magnetic field
time-of-flight detector
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BESIII
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light hadron spectroscopy
n & n' decays
charmonium transitions
hyperon physics
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Prog. Theor. Exp. Phys. 2020, 083C01 (2020) and 2021 update
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—~3.2 b at 4178 GeV|

— D meson decays
— DD pairs

— ISR processes

— yy physics

~22fb7tin XYZ region]

— XYZ spectroscopy

— XYZ decays

— open-charm production
— charmed baryons




Charmonium(-like) states
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Charmonium
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m / GeV/c?

Charmonium-like states
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m(DD)

several unexpected states observed
PRL 91, 262001 (2003)

PRL 110 (2013) 252001
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Charmonium-like states

PSR o0 » several unexpected states observed
— PRL 91, 262001 (2003) PRL 110 (2013) 252001
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Vector states
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Vector states

o(ete™> hadrons)

olete —utu)
a5l 7 Prog. Theor. Exp. Phys. 2020, 083C01 (2020) and 2021 update
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o 4 conventional cc-states above DD threshold: 1 (3770),(4040),(4160) and y(4415)
o almost all information on them is from inclusive ete™ — hadrons
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Vector states: Open-charm production

+
s
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Vector states: Open-charm production

e measurementofete™ - D**D~ and D**D*~

reconstruct D** — D%z* —» K~n*r*, identify missing D)~

coupled channel models will be necessary to

6 4 =2 understand non-trivial structure (see next talk!)
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Vector states: Hidden-charm production

PRL 95 (2005) 142001
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Vector states: Hidden-charm production
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Vector states: Hidden-charm production
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Vector states: Hidden-charm production
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Vector states: Hidden-charm production
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Vector states: Hidden-charm production
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Charged charmonium-like states
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Charged charmonium-like states

wel » openly exotic with I = 0 (g # 0)
[ 2?3y ] .
4.4 » nature still unclear (tetraquark, molecule, ...)
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Charged charmonium-like states

» search for an open-strange ccsq partner Z
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Charged charmonium-like states

is » search for an open-strange ccsq partner Z
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Charged charmonium-like states

el » search for an open-strange ccsq partner Z
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Charged charmonium-like states

« searchforZ% inete™ - K(DFD*~ + Di*D™)
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Charged charmonium-like states

—$4— Data Total PDF Signal
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On Xc1 (3872)




Productioninee™ - yx.1(3872)

« production process established using well known decay n*n~] /¢ f/ -
PRL 122, 202001 (2019) PRL 122, 232002 (2019) et Xa(3872)
r 08. ]/l/)
700 (a) 4.15<E_ <4.30 GeV [ -+ Data
4 [ - BESIII 2014 o=
0.6} ~ Fit v
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7 0.4
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20F
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 indication of resonant production through 1 (4230)

* we can use this clean production to look for new decay modes
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Search for y.1(3872) - %y o

What is known about y.1(3872):

very close to D*°D° threshold: Mprop — My (3872) = 0.07 £ 0.12 MeV
—  very narrow: T = 0.96%313 £ 0.21 MeV  LHCb: JHEPOS (2020) 123 :
_ ]pcy: [+ Her(3872) o18 2012 | but what is
— large isospin violation (xc1(3872) = pJ/, w]/¥, T°xc1) its nature?
— production in B-decays, hadron collisions and ¥ (4230) = yx.1(3872)
— search for decay modes that are sensitive to internal structure of y.;(3872)
B(X(3872)—x", B(X(3872)—7% o
Ref. Technique Interpretation B(X((3g72)—)»7r+7r{10/)y/) BEXE3872§->;;0§L_1;
PRD 77 (2008) 014013 Multipole expansion Four-quark/molecule e 2.97
Multipole expansion Xc1(2P) 0.0 0.0
PRD 78 (2008) 094019  Effective field theory DO DO e 2.84-2.98
EPJC 81 (2021) 193 Effective field theory D°D% + D*D~* 1.3-2.07 1.65-1.77
PRD 79 (2009) 094013 Effective field theory DOD% 4+ D+D—* . 3.72
PRD 100 (2019) 094025  Effective field theory D°D% + D*D~* + y,(2P) 0.094 1.15
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Search for y.1(3872) - %y o
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* no signal found, limits 1
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B(X(3872)—)7[0,}’L0) 3.6
B(X(3872)—7n 7 J /%)
B(X(3872) 7% ) 4.5
B(X(3872)—)EOXLI )

o Iarger datasets in the future 75 380 B85 590 032.55 .00 75380 285 590 ;.és 400
Mass(n°xw) [GeV/c?3] Mass(n%w) [GeV/c?3]
(upgrade to BEPCII)
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Summary and Outlook

BESIII is taking data since 2008

broad physics reach

o light hadron spectroscopy & decays
open charm physics
(exotic) charmonia

O
O
o precision measurements (R, TFF, ...)
O

several new data sets currently being analyzed
o first exciting results from new J /3 and XYZ data
o many analyses in progress, plenty of results to come

data taking is ongoing
o new: 2.7 - 10% (25), soon: 20 fb~! at the ¥ (3770)

INDIANA UNIVERSITY BLOOMINGTON BESIII White paper: arXiv:1912.05983
Chin. Phys. C 44, 040001 (2020)




Summary and Outlook

« BESIIl is taking data since 2008 > first data at higher c.m. energies
4.7 GeV < +/s < 4.94 GeV is available

» broad physics reach
o light hadron spectroscopy & decays » further upgrade in energy (5.6 GeV)

o open charm physics and luminosity (BEPCII-U) coming
o (exotic) charmonia

O
O

precision measurements (R, TFF, ...)

1x 1038

Upgrade BEPCII A

(BEPCII-U)

a9 \,
8x10%r ,". °
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- data taking is ongoing <.
o new: 2.7 -10%(2S), soon: 20 fb~1 at the Y(3770) 20 30 40 50 56

Ecm (GeV)

« several new data sets currently being analyzed

o first exciting results from new J /3 and XYZ data
o many analyses in progress, plenty of results to come

BEPCII
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