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Group Report HK 29.1 Wed 14:00 SCH/A316
Probing the hadron spectrum with the GlueX experiment at
Jefferson Lab — ∙Annika Thiel — Helmholtz-Institut für Strahlen-
und Kernphysik, Nussallee 14-16, 53115 Bonn
One of the primary goals of non-pertubative QCD is the understand-
ing of the hadron spectrum. A particular interesting aspect is the
question, if and where states containing gluonic excitations contribute
to the spectra. This issue has been tackled by different experiments
using various production mechanisms without conclusive answers. A
complementary production mechanism is the use of photoproduction,
which is utilized by the GlueX experiment at Jefferson Lab.

The GlueX experiment started data taking in 2017 and is focused
on the measurement of neutral as well as charged final states at pho-
ton energies up to 12 GeV. An important tool is the use of linearly
polarized photons, which allows to shed light on the question whether
natural or unnatural exchange dominates in the production of differ-
ent states. Various results have been extracted in recent years, ranging
from the extraction of polarization observables for different final states
over the investigation of excited Λ states to the determination of the
𝐽/Ψ cross section at threshold.

This presentation will show the current status of the GlueX exper-
iment and give an overview about the published results as well as
ongoing analyses.

HK 29.2 Wed 14:30 SCH/A316
Partial-wave analysis of 𝜏− → 𝜋−𝜋−𝜋+𝜈𝜏 at Belle* — ∙Andrei
Rabusov, Daniel Greenwald, and Stephan Paul — Technical Uni-
versity of Munich, James Franck Str. 1, 85748 Garching
We present preliminary results of a partial-wave analysis of 𝜏− →
𝜋−𝜋−𝜋+𝜈𝜏 in data from the Belle experiment at the KEK e+e− col-
lider. We demonstrate the presence of the a1(1420), a1(1640), and
𝜋(1300) resonances in 𝜏 decay and measure their masses and widths.
We also present validation of our findings using a model-independent
approach. Our results can improve modeling in simulation studies nec-
essary for measuring the 𝜏 electric and magnetic dipole moments and
Michel parameters.

*This work is funded by the DFG under Germany’s Excellence
Strategy - EXC2094 - 390783311 and BMBF Verbundforschung
(05H21WORD1 HighD, 05H21WOKBA BELLE2, 05P21WOCC1
COMPASS).

HK 29.3 Wed 14:45 SCH/A316
Diffractive resonance production in the reaction 𝜋− + 𝑝 →
𝜋−𝐾0

𝑆𝐾
0
𝑆 + 𝑝 at 190GeV/c from COMPASS — ∙Mathias Wag-

ner for the COMPASS-Collaboration — Universität Bonn, Helmholtz-
Institut für Strahlen- und Kernphysik, Bonn, Germany
Understanding of the light-meson spectrum is a necessity for the search
for exotic states such as hybrid mesons. Especially the 𝜋−𝜋+𝜋− sys-
tem proved very fruitful in this respect by providing, among others,
clear evidence of the spin-exotic 𝜋1(1600) meson. A possible supernu-
merous state, the 𝑎1(1420), is established by the COMPASS collabo-
ration as an evidence for a triangle singularity in the 3𝜋-𝜋𝐾𝐾 coupled
interaction. Therefore, it is extremely interesting to look for both the
𝜋1(1600) and the 𝑎1(1420) in the 𝜋𝐾𝐾 final state.

Since the identification of charged kaons in COMPASS is severely
limited at high momenta, we investigate the 𝜋−𝐾0

𝑆𝐾
0
𝑆 system by re-

constructing secondary 𝐾0
𝑆 decay vertices. First results of the event

selection and the 𝜋−𝐾0
𝑆𝐾

0
𝑆 mass spectrum in diffractive production

at COMPASS are presented. Possible resonances are 𝑎𝐽≥1 and 𝜋𝐽≥0,
and in the two-body subsystems we expect in the 𝐾0

𝑆𝐾
0
𝑆 system the

𝑓 and 𝜌 states with even and odd spin, respectively, and 𝐾*
𝐽 in the

𝜋−𝐾0
𝑆 system. For these, the corresponding invariant-mass spectra as

well as the Dalitz-plots are presented.
Supported by BMBF.

HK 29.4 Wed 15:00 SCH/A316
Partial-Wave Analysis of the 𝜋𝜋𝜔 Final State at COMPASS*
— ∙Philipp Haas for the COMPASS-Collaboration — Physik-
Department, Technische Universität München
The COMPASS experiment is a multi-purpose fixed-target experi-
ment at the CERN SPS. One of its major goals is to study the
light-meson spectrum with high precision. Of special interest is the
search for so-called exotic mesons which cannot be described as quark-
antiquark states. To this end, COMPASS has acquired large data
samples on diffractive production of excited light mesons by scatter-
ing a 190GeV/𝑐 𝜋− beam off a proton target. Using this data set,
COMPASS studied the 𝜋1(1600), which is a promising candidate for a
so-called spin-exotic hybrid meson in great detail in the 𝜂𝜋, 𝜂′𝜋, and
𝜌𝜋 decay modes. However, lattice QCD predicts that the 𝜋1(1600)
dominantly decays into 𝑏1(1235)𝜋.

The 𝑏1(1235)𝜋 decay mode has so far not been studied at COM-
PASS. As 𝑏1(1235) dominantly decays into 𝜔(782)𝜋, a partial-wave
analysis of 𝜔𝜋𝜋 including the 𝜔 → 3𝜋 decay is necessary to access the
𝑏1(1235)𝜋 decay mode. We will present our development of a partial-
wave analysis of the 𝜔𝜋𝜋 final state. We will focus on modeling the
𝜔(782) decay in the partial-wave analysis.

* funded by the DFG under Germany’s Excellence Strategy -
EXC2094 - 390783311 and BMBF Verbundforschung 05P21WOCC1
COMPASS.

HK 29.5 Wed 15:15 SCH/A316
Investigation of the decays 𝜒𝑐𝐽 → 𝜂′𝜋+𝜋− and search for
the spin exotic meson 𝜋1(1600) at BESIII — ∙Frederik Weid-
ner, Salleh Ahmed, Anja Brüggemann, Nikolai in der Wiesche,
Hannah Neuwirth, Ann-Christin Schluse, Anna Theimann,
and Alfons Khoukaz for the BESIII-Collaboration — Westfälische
Wilhelms-Universität, Münster, Germany
In recent years the search for exotic hadrons has produced more and
more states which seem to be incompatible with the conventional clas-
sification as a two or three quark state. However, in most of these cases
the classification of these particles is inconclusive. An interesting op-
portunity is given by states with quantum numbers which cannot be
produced by the conventional quark model, such as 𝐽𝑃𝐶 = 1−+ in
case of the 𝜋1(1600), which was seen in multiple experiments.
With the BESIII experiment decays of the 𝜒𝑐𝐽 mesons can be investi-
gated through their production in radiative decays of the 𝜓(2𝑆) meson.
Here, a large number of events has been recorded by the BESIII detec-
tor and additional data taking is ongoing. When considering the decay
of these charmonia into three pseudoscalar mesons, spin exotic quan-
tum numbers like 𝐽𝑃𝐶 = 1−+ can be accessed. Additionally, precision
measurements of branching ratios of the 𝜒𝑐𝐽 states can help solidify
our understanding of the charmonium system. In this talk the current
status of the search for the 𝜋1(1600) in the decay 𝜒𝑐2 → 𝜂′𝜋+𝜋− by
the means of a partial wave analysis will be presented.
This work is funded by the Deutsche Forschungsgemeinschaft (DFG,
German Research Foundation) - 269952272, 271236083 and 443159800.
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