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Gruppenbericht HK 3.1 Mo 14:00 HS 13
Meson transition form factor measurements with A2 — eLENA
HeukeNnskioLp for the A2-Collaboration — Johannes Gutenberg-
Universitat, Mainz, Germany

A meson transition form factor (TFF) describes the dynamics of the
transition between photons and mesons and hence provide an impor-
tant probe of the intrinsic structure of mesons. High statistics mea-
surements of pseudoscalar TFFs also play a role for the precision fron-
tier of the Standard Model (SM) as they are needed to describe the
hadronic Light-by-Light scattering contribution to the SM calculation
of the anomalous magnetic moment of the muon. Within the time-like
region, the pseudoscalar TFFs can be accessed in decays of 70, 1, w or
1’ mesons.

The A2 experiment at the Mainz Microtron provides a high yield of
light mesons produced by photo-induced reactions on protons, which
makes the experiment ideal for precision measurements of meson TFFs.
Both completed and upcoming contributions to such measurements by
the A2 collaboration will be presented.

Gruppenbericht HK 3.2 Mo 14:30 HS 13
Measurement of the space-like transition form factor and
study of direct production of x. at BESIII — AcHiMm
Denig, Tong Liu, eYuriNg Guo, and CHRISTOPH FLORIAN RED-
MER for the BESIII-Collaboration — Institut fiir Kernphysik, Johannes
Gutenberg-Universitdt Mainz, Mainz, Germany

The transition form factors (TFF) of mesons are important experi-
mental inputs to the calculation of the hadronic light-by-light (HLbL)
contribution of muon anomaly, a,. The HLbL contribution is one of
the two limitations of the accuracy of the theoretical calculation. The
TFFs can be measured in space-like regime through two-photon pro-
cess at eTe™ collision machine, such as BESIII. The advantage of the
measurement at BESIII is that the working center-of-mass (CM) en-
ergy allows measurement of the TFF in relative low Q? region, which
is the relevant kinematic region for the calculation. The measurements
of the TFF of 70 as a function of Q2 from 0.3 to 3.0 GeV? and the
amplitude of 77~ with Q2 from 0.1 to 4.0 GeV? will be presented.

In gamma-gamma interactions, a direct production of non-vector
resonances becomes possible at eTe™ accelerators. Currently, only the
direct production of vector meson with J¥¢ = 1=~ has been observed,
mesons with other quantum numbers are produced through the decays
of the vector mesons. With a dedicated set of four data samples col-
lected at CM energies around the x.; mass, the direct production of
Xe1 in eTe™ machine has been studied. The status of the analysis will
be presented.

HK 3.3 Mo 15:00 HS 13
Measurement of the Hadronic R Value at BESIIT —
eTHomMmAs Lenz, AcHimM Denic, and CHRISTOPH FLORIAN RED-
MER for the BESIII-Collaboration — Institut fiir Kernphysik, Jo-
hannes Gutenberg-Universitdt Mainz, Deutschland

The running QED coupling constant at the Z pole aggrp (M%) pro-
vides, alongside the anomalous magnetic moment of the muon a, =
(gn — 2)/2, an important precision test of the Standard Model.
Their theorectical uncertainties are dominated by the hadronic vac-
uum polarization. Precise experimental measurements of the hadronic
R value Rp,q = o(et e~ — Hadrons)/o(et e™ — pt p7) are used to
reduce these uncertainties.

The BESIII experiment at the e e~ collider BEPCII in Beijing has
collected data at 130 different energies between 2.0 GeV and 4.6 GeV

for measuring the hadronic R value with at least 10° hadronic events
at each data point. This presentation gives an overview about the
current status of that analysis and also discusses the feasability of
using the initial state radiation technique to measure the R value in a
continous spectrum.

Supported by DFG (SFB 1044).

HK 3.4 Mo 15:15 HS 13
Measurement of the 70 transition form factor at MAMI —
eLuiar Caprozzal23, ALaa DBeyssi', FrRank Maas!2:3, OLIVER
Norr'2, Davib Ropricurz PiNERo!, Sanra Worrrh2, and
MANUEL ZAMBRANA'2 — lHelmholtz-Institut Mainz, Mainz, Ger-
many — 2Institute of Nuclear Physics, Mainz, Germany — SPRISMA
Cluster of Excellence, Mainz, Germany

An important uncertainty on the hadronic corrections to the anoma-
lous magnetic moment of the muon comes from the so-called “light-by-
light scattering” contributions. To estimate such contributions, data
on the 70 transition form factor, parametrising the effective coupling
of the neutral pion with the electromagnetic field, are useful. One way
to access this form factor is measuring the 70 electroproduction cross
section in the Primakoff kinematical regime. Feasibility studies for this
measurement by upgrading the Al facility at MAMI with the PANDA
backward calorimeter within the framework of the phase 0 of the FAIR
project will be reported.

HK 3.5 Mo 15:30 HS 13

Electromagnetic Transition Form Factors of the n and w
Mesons — eSuUsAN SCHADMAND — Forschungszentrum Jiilich

Electromagnetic transition form factors are determined via meson de-
cays into final states with dileptons. Form factors are evaluated as a
function of the momentum transfer which is identical to the invari-
ant mass of the dileptons. The results provide basic knowledge of the
structure of hadrons and address the validity of vector meson domi-
nance. The transition form factors are of special interest on account
of the impact on the interpretation of the g-2 measurements. Here,
light-by-light scattering is an important factor. The talk will include
experimental results from the experiments WASA at COSY and CLAS
at Jefferson Lab.

HK 3.6 Mo 15:45 HS 13
Measurement of the n space-like transition form factor at
BESIII — eTHEODOROS MANOUSsOS, AcHIM DENIG, and CHRISTOPH
FrLorian REDMER for the BESIII-Collaboration — Institut fiir Kern-
physik, Johannes Gutenberg-Universitdt Mainz, Deutschland

Transition form factors (TFF) of light pseudoscalar mesons play an
essential role in the calculation of the hadronic light-by-light contri-
butions of the anomalous magnetic moment of the muon, a,. To in-
crease the accuracy of its Standard Model prediction to the level of
the expected accuracy of the new direct measurements of a,, espe-
cially the contribution due to the TFF of the n meson must be well
understood. Based on data collected by the BESIII experiment at the
Beijing Electron Positron Collider IT (BEPCII), at center of mass ener-
gies at 4.178 GeV, the n meson production in photon photon collisions
is studied. The analysis aims at the determination of the space-like
n transition form factor in the region of momentum transfer below
3GeV?2. In this presentation an overview of the current status of the
analysis will be reported.
Supported by DFG(SFB1044)



