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Why hunt for XYZ States?

A BESIII 2013: Discovery of manifestly exotic Z,(3900)M

i Decay to UFf requires cascontent
i Charge requires 6'Qcontent

} Minimal quark content: GGH'Q

A Need complete multiplets to understand inner structure

U Identify more states

U Establish additional decay channels

[N.Drenskeet al.,Riv. NuovoCim. 033 (2010) 633
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The Charmonium Spectrum

ACharmonium predictions
fitted well until 2003

_Charmonium Level Scheme
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XY £ Status

ACharmonium predictions
fitted well until 2003

ASince 2003: >20 new
charmonium-like states
not fitting well the predictions

AExtremly narrow X(3872)

ASeven charged states:
Z(3900)*, ..., Z(4430)*

ASupernumerary 1- states like Y(4260) |

Possible strange partner: Y(2175)
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Hadronspectroscopy at GSI

Involved in 3 Experiments for "XYZ-Hunting"

[CDF,PRL 103 (2009) 152001]

X(3872)

A PANDA @ FAIR: Experimental antiproton-pillar of FAIR

I Precise energy scan of X(3872) line shape
[Eur Phys. J. B5 (2019) 3, 42arXiv:1812.05132]

Candidates per 1.25 MeV/c®
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A BESIII @ IHEP: Beijing BEPC (e*e- collider)

I Search for Y(4260) decays and connected Z states
[Phys. Re\D 103, 032006 (20213rXiv:2010.14415]
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A GlueX @ JLab: High energy photo production 24
I Search for strange partner state Y(2175) ®od
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Hadronspectroscopy at GSI

Involved in 3 Experiments for "XYZ-Hunting"

[CDF,PRL 103 (2009) 152001]

X(3872)
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A PANDA @ FAIR: Experimental antiproton-pillar of FAIR

I Precise energy scan of X(3872) line shape
[Eur Phys. J. B5 (2019) 3, 42arXiv:1812.05132]
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A BESIII @ IHEP: Beijing BEPC (e*e- collider)

I Search for Y(4260) decays and connected Z states
[Phys. Re\D 103, 032006 (20213rXiv:2010.14415]
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Will skip this due to limited time!
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The Experiments: PANDA and BESII|
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nf collisions @ i = 2.2 ... 5.5 GeV Q'Q collisions @ i =2.0... 4.6 GeV

fl= 2 3Amis0. . . 2em2il | 10 fl= 1 3%mis0
dp/ p =°.2. A0OAD A dp/p =45 A 10
A Physics Programme A Physics Programme
A Hadron Spectroscopy A Hadron Spectroscopy
A Hadron Structure A CP Physics
A Hypernuclei and more A Tau Physics
A Target and Forward Spectrometer A Symmetric Detector
A Tracking (Straws) and Vertexing (Pixel/Strip) A Tracking (Drift Chamber)
A EM Calorimetry A EM Calorimetry
A Particle Ident. (dE/dx, DIRC, ToF, Muo) A Particle Identification (dE/dx, ToF, Muo)
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BESIII: Study Y and Z states



BESIII: Search for Y(42&0) .+ recoil

A Large dataset of ~18 fbl in XYZ energy region [4.0 - 4.6 GeV]
A Search for ZN° decaying to charmonium ground state d, (0" *cC)
A Measure energy dependent production cross section
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A Analysis strategy:

Investigate largest six data samples between /i = 4.18 ... 4.6 GeV
Reconstruct 16 different decay channels of d.

Perform simultaneous fit (d./Z. + recoil) to all spectra for each energy
Study possible intermediate states in energy dependent cross section

[Phys. Re\D 103, 032006 (20213rXiv:2010.14415]
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Simultaneous fit of 16 decay channels

A Simultaneous fit example: d.” *’
A Signal(s) barely visible

Decay B;[%] [39]
I(ata) 1.8 404
2(ntn ) 17.4 £33
ata 172" 47+ 1.0
2(nta) 097 £0.12
KOK* 7~ 243 4 0.17
K"K ntm 0.69 +0.11
KtK 7° 1.21 £ 0.83
KYK'mmta 2,75 +£0.74
2(rta )y 44+13
atan 1.7+ 0.5
K"K 1.35 4 0.16
KtK-KTK~ 0.146 + 0.030
KK 2(xtn7) 0.75 + 0.24
PP 0.150 + 0.016
pprta 0.53+0.18
ppr’ 0.36 + 0.13
Summed up > B; =41.34 +3.93
K. Gotzen

0@ E,,, = 4.23 GeV

[Phys. Re\D 103, 032006 (20213rXiv:2010.14415]
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