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o peak luminosity: =~ 1033 cm™%s™! at
o energy range: 2 GeV <+/s < 4.6 GeV

o crossing angle of 11 mrad

The BESIII Experiment

BEijing Spectrometer (BESIII) at the
Beijing Electron Positron Collider (BEPCII)

located at the Institute for High Energy Physics (IHEP),
Beijing, China

symmetric, double-ring ete~ collider in the T - charm region

Vs = 3.770 GeV
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layers alorimeter . .
st 1.0 T magnetic field
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The BESIII Experiment

o in recent years, BESIII accumulated
roughly 16 fb~! of e*e~ collision data above
Vs = 3.8 GeV

o these can be used to study open-charm &
XYZ meson production & decays

o nhew data at 8 additional energies taken
throughout 2019 will allow to improve
lineshape analysis of vector-exotics
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Beyond conventional charmonium
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4.6 o Until 2003, charmonium was thought to be well
understood...
— Lgis)]
4.41n @sy] PRL 91, 262001 (2003)
I 4260 h,=_(31='£ z jcz___z m(D:D)) ~35 .
4.2 oo G0l pypreyry 00) | 3% o 2003: discovery of the X(3872) by Belle
1 3=l T T T T T T T T m(Ds_s) u°)25
N(_) 4 "c(sso)u‘P(3 51)|. _____________ R m(D'D") S 20 _
= e h 2P [T Yoa (2P| sepn| ™(D:D) = o recent years: multiple new states
————————————— ———— wedi m(D'D) a . . . .
8 38l T el discovered in various experiments
- ——— . m(DD) w5
= s e _ L
_cz 2
3.4F oo (PP
3.2+
3 observed charmonium |
| NR quark model |
0-+ 1" 1+- 0++ 1++ 2++ z
PC
J
Nils HlUsken 58. International Winter Meeting on Nuclear Physics 7



—_— " — WWU

MUNSTER

Beyond conventional charmonium

4.6 o Until 2003, charmonium was thought to be well
understood...
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Beyond conventional charmonium
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o Until 2003, charmonium was thought to be well

understood...
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o 2003: discovery of the X(3872) by Belle

o recent years: multiple new states
discovered in various experiments
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Beyond conventional charmonium
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Recent results: Y(4260)

1 _Phys; Rev.D 99, 091103 (2019
o~ 0 o : ] new study of ete™ - wy,, at 4.18 GeV < /s < 4.28 GeV
. = c . :
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o similar resonances seen in wyq, n " h,
ntn~ /Y, ntnyY(2S) and ntDOD*

o all agree on a lower mass value
Y(4260) — Y (4220)

o inconsistencies regarding the width,
might be caused by Breit-Wigner
parameterization

(Y(4220)) (MeV)

Recent results: Y(4260)
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m / GeV/c?

prediction: » Physics Letters B746 (2015) 194-201
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prediction: » Physics Letters B746 (2015) 194-201
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Recent results: Z,

Physics Letters B746 (2015) 194-201
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Phys. Rev. D100, 111102 (2019)
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PRL 122232002 (2019)
~Besna0a| o BESIII: X(3872) production in
- ete™ - yX(3872)

o allows to look for decay modes
other than X(3872) » n*n~J /Y
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Recent results: X(3872)

PRL 122232002 (2019)
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Recent results: X(3872)
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o allows to look for decay modes
other than X(3872) » n*n~J /Y
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o observation of X(3872) — n’y,, with 5.2 o, no signal for Xc0,2
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with R, =0.881933 4+ 0.10

R, <1.1 (90% CL)

p = _Br(x(3872)-m'x)
O g Br(X(3872)-ntn~] /)

o PRD77,014013 (2008): T'(X(3872) - n’y.1) ~ 0.06 keV in case of a conventional c¢

o combining 3.2% < Br(X(3872) » ntn~]/Y) < 6.4% with R; = 0.88 would imply
cc-state with I, (X(3872)) ~ 1.0 —2.0keV — strongly disfavors cc interpretation
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Recent results: X(3872)
multiple other decay modes were studied: X(3872) —» D*°D°, yJ /v, yy(2S), yD*tD~

PLB598,197 (2004)

. c N E *0 T30 _ =3 Phys. Rep.429, 243 (2006)
might discriminate a D**D® molecule (R, = 3 X 107°) 30 o201

R _ Br(x(3872)-yy(25)
Y¥ T Br(x3872)>yJ /Y

i ~ — PRD72, 054026 (2005) Nucl. Phys. A714,183 (2003)
from = Charmonlum state (Ryl[) 1.2 15) PRD69, 054008 (2004) PRD85, 114002 (2012)

PRD79, 094004 (2009) PRD83, 094009 (2011) PLB697, 3 (2011)

LHCb: R, = 2.46 £ 0.64 £ 0.29, BaBar: R,;, = 3.4 £ 1.4, however Belle: R,,;, < 2.1 (90% CL)
Nucl. Phys. B886, 665(2014) PRL 102,132001(2009) PRL 107,091803 (2011)

S X(3872) - v /i _ X(3872) - y(25)
sof: @ + Jf 10 (b) Y28) > w4y
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% BL 1 .11 11l K le= o 557 o]
% 108710 pat et g gl > +l T tateLi ,_,v e 17

BESIII: = b "¢ R = 0 AT e AR 520

m - I I I L
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& | §40: h ; } $
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arXiv:2001.01156 [hep-ex], submitted to PRL 10-
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O™ 39 3.95 o no signal for X(3872) - yD*D~
M(D °D) (GeV/c?)
mode  ~J/v v ~D° DO °'D°DY  D*D° 4 cc. vDYD™ wd [ X1
ratio 0.79 £0.28 —0.03 £0.22 0.54 & 0.48 —0.13 +£0.47 11.77 £3.09 0.007 755 1.67575 0.2 0.887 052 £0.10
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——— wwu Summary
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PRL101,172001(2008)

o Y(4660) observed by Belle & BaBar in Y(4660) - nmy(25), A:A, :
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Outlook

PRL101,172001(2008)

o Y(4660) observed by Belle & BaBar in Y(4660) - nmp(2S), A A, :
40
o BESIII measurement of ete™ - A A, indicates different trend % 30§—
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