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Minutes of the 9th Members Meeting of the  
Collaborative Research Centre 1044 

 
September 22nd, 2017, 13:00h 

 
 
 
TOP 1: Adoption of agenda items 
TOP 2: Adoption of the minutes of 8th members meeting 
TOP 3: New members 
TOP 4: Report of spokespersons 
TOP 5: Short presentation of subprojects (10 + 5 min. presentations) 
TOP 6: Miscellaneous 
 
 
TOP 1: Adoption of agenda items  
The proposed agenda is accepted by acclamation. 
 
 
TOP 2: Adoption of the minutes of 8th members meeting 
The minutes of the 8th members meeting, held on December 7th 2016, are accepted by 
acclamation.  
 
 
TOP 3: New members  
Prof. Dr. Sonia Bacca (JGU), Dr. Bijaya Acharya (JGU/CRC1044), Dr. Luca Doria (JGU/A1), 
Dr. Antoine Gérardin (JGU/PRISMA), Dr. Lena Heijkenskjold (JGU/CRC1044 M1), Dr. Astrid 
Hiller Blin (JGU/CRC1044 S2) and Dr. Peter Drexler (JGU/CRC1044) were presented by M. 
Vanderhaeghen, C. Sfienti, A. Denig, H. Meyer and V. Pascalutsa. All seven applicants were 
accepted as new CRC members by acclamation. 
 
 
TOP 4: Report of spokespersons 
The report of the spokespersons was presented by M. Vanderhaeghen.  
 
 
4.1 Budget 2016 
The budget for 2016 was closed with a remainder of +23k €. 
 
- Personnel:                    +111 k€ 
- Investment for 2016:           0 k€ 
- Travel/guests for 2016:  +12 k€ 
- Deficit from 2015:           - 98 k€ 
 
Total budget 2016: 2.616 M€ 
 
The deficit was compensated by a surplus in the personnel funds (not all positions were filled 
right away at the start of the funding period). Budget control by DFG: approved  
 
 
4.2 Budget 2017 (projection) 
 
- Personnel:                         0 k€ 
- Investment for 2016:      +15 k€ 
- Travel/guests for 2016:    +9 k€ 
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- Lump sum funds:               0 k€ (100 k€ used in 2017, 20 k€ transferred to 2018) 
- Equal opportunity:          +21 k€ 
 
Total budget 2017: 2.718 M€ 
 
All positions are filled. Lump sum and equal opportunity funds cannot be transferred and 
were partly spent on the initiation of the new projects and services for employers with small 
children. 
 
 
4.3 Personnel changes 
 
Prof. Dr. Miriam Fritsch (PI in S3 and M2): 
- Started W2 professorship at Bochum (RUB) 01/11/2016 
- Miriam Fritsch stays PI in SFB1044 in S3 and M2 
 
1 PD + 2 PhD moved with Miriam Fritsch to Bochum: 
1 PD (Andreas Pitka) + 1 PhD (project M2): partial wave-analyses for BESIII 
1 PhD (project S3): BESIII baryon spectroscopy analysis 
 
 
Prof. Dr. Sonia Bacca 
- Since 09/2017: PRISMA W2 professorship in theoretical nuclear physics 
- Expertise: few-body systems, electromagnetic responses, nuclear astrophysic 
- A subsequent proposal to CRC1044 (Nachantrag) for 2018-2019 “Theoretical Nuclear 
Physics from First Principles“ was submitted to the DFG on 31/07/2017 (170 k€ + 163 k€) 
which later can be integrated into the CRC1044. 
- Three main topics of the subsequent proposal:                  
1) Nuclear structure corrections in muonic atoms                                           
2) Photonuclear reactions: coupled-cluster calculations                                 
3) Neutrino-nucleus scattering 
 
 
4.4 SFB related workshops 2017 
 
1. 1st MAGIX Collaboration Meeting 
February 15-17, 2017, Mainz 
 
2. Light-by-light scattering workshop 
February 2-3 2017, Ramsen 
 
3. PHIPSI: International workshop on e+e- collisions from Phi to Psi 2017 
June 26-29, 2017, Mainz 
 
4. SFB1044 school 
August 29 - September 01, 2017, Boppard 
 
In principle, the SFB school can be combined in future with the Indiana school (will be 
discussed in more detail later). 
 
 
4.5 SFB1044 / Scientific Advisory Council meeting 
 
- MAMI/PAC meeting is scheduled for November 8-10, 2017  
- Zein-Eddine Meziani  (chair) 
- Members: Reinhard Beck, Diego Bettoni, Nicole d‘Hose, Bill Marciano, Marco Ripani, Dave 
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Ireland 
- Aim: mid-term review of 2nd FP SFB1044 
- Format: November 8-9, 2017 plenary presentations per project (25 + 20 min)  
- Preparation: 4 page summaries per project (accomplishments (2 pages), publications (1 
page), further goals (1 page)). Deadline: Summaries needed to be sent to Linda York by 
October 18, 2017 
- Information on accomplishments/publications will be updated on the CRC1044 website 
 
 
4.6 SFB1044 website 
 
- https://sfb1044.uni-mainz.de  
- Sections: Home, Aims and scope, Projects, Organisation, News, Seminars and colloquia, 
SFB School, Services, Maps and directions 
- The website is updated continuously 
 
 
 
TOP 5: Short presentations of research projects 
 
P1 (presented by A. Denig): Precision hadron physics: (g − 2)μ and αem(MZ 

2) 
 
1. Measurements of the Hadronic Cross Section, HVP (g − 2)μ 

e+e− → π+π−:  published in Phys. Lett. B753 (2016) 629. The cross section is in agreement 
with KLOE’06’10’12 data sets, 0.9% systematic uncertainty. Also, the analyses of the 
threshold and high mass and regions have started. 
e+e− → π+π−π0: 2% systematic uncertainty on peak, to be submitted to PLB 
e+e− → π+π−π0π0: there are preliminary results, the entire mass range is presented by the 
one experimental measurement (no normalisation issues) 
 

2. Search for the χc1 Particle (JPC = 1++) in e+e- Annihilation 
Now analysing the data, which was taken in June 2017. 
 

3. Dark Photon Searches 
Visible Dark Photon Model: untagged Initial State Radiation (ISR) analyses: e+e-g and 
µ+µ-g, accepted for publication in Phys. Lett. B. 
Invisible Dark Photon Model: work in progress, paper draft ready 
 

4. GEM-based Focal Plane Detector for MAGIX 
Build up an infrastructure which is needed for constructions of the detector. Currently 
working on 10x10 cm2 detectors and next step would be 30x30 cm2 detectors. 
 

5. Lattice (presented by H. Meyer) 
A calculation of the hadronic vacuum polarization contribution to (g − 2)μ presented in 
arXiv1705.01775. For Nf = 2 + 1 the analysis is undergoing.  

 
 
P2 (presented by F. Maas): Measurement of the sin2(θ

W
) 

 
1. General Experiment Kinematics, Experiment Design Simulations 

Finished the design of the experiment based on Geant4 simulations. The plan is to go 
down with the beam energy in order to move away from the pion production threshold.  
F. Maas provided a review of experimental setup with the emphasis to superconducting 
solenoid and tracking detector. 
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2. Theory 
Important source of theoretical uncertainties comes from gZ box graphs. Model with new 
uncertainty estimate for piN contribution is done Phys. Lett. B 725. Estimates for Qweak 
and P2@MESA kinematics are presented. Also, there is progress in the theoretical 
estimation of parity violation in gg box graphs and EM-radiative corrections. The MITP 
workshop is planned: 23 April - 4 May, 2018. 
 

3. Polarimetry/Beam diagnosis 
STEAM in its operational position in Hall-3, beam test expected 12/2017. Solenoid usable, 
He3/He4-micture cryostat manufactured in SFB, Double Scattering Polarimeter has data. 
 

4. International collaboration: 
Start procurement (Anträge for Großgeräte): Solenoid and He Refrigerator 

 
 
S1 (presented by H. Meyer): Baryon Form Factors 
 
1. Dispersive estimates of two-photon corrections: inelastic states and lepton mass terms 

Dispersive calculation of elastic and pion-nucleon two-photon exchange contributions is 
performed. In addition to that, all intermediate states are accounted in the scattering at 
small angles. Application to MAMI/A1 data, new extraction of RM is ongoing. 

2. Lepton universality test in the photo-production of e+e- vs. μ+μ-
 
pairs on a proton 

Extension to dilepton production on a deuteron is in progress. 
 

3. Lattice QCD program of nucleon form factors 
Iso-vector axial form factors of the nucleon in two dynamical flavours has been studied in 
arXiv1705.06186. Now moved to the calculations with up, down and strange quarks. It has 
a significantly higher statistic. There is also ongoing analysis of the axial charge of the 
nucleon. 
 

4. Spacelike electromagnetic FF program at MAMI 
There are results on ISR for low Q2, which shows a proof of feasibility. The next step would 
be to reduce experimental background and theoretical description of the radiative tail. 
 

5. Timelike baryon FF program at BESIII 
Analysis of Proton time-like form factor from ISR (L=7.4 fb-1): approved by collaboration 
both for untagged and tagged analysis. Publication is prepared. Energy scan (L = 0.5 fb-1) 
for the measurement of various baryon form factors (nucleon and hyperons) under 
investigation. 

 
 
S2 (presented by V. Pascalutsa): Polarizabilities 
 
The following progress has been made on the theoretical side: 
 
1. Partial-wave analysis of Compton scattering data → proton scalar and spin polarizabilities. 

Work in progress: the discrepancy between the ChPT and dispersion relation fits is a 
database problem. Database improvements are needed. 
 

2. Chiral Perturbation Theory of Compton processes → generalised polarizabilities, moments 
of structure functions, sum rules, model-independent relations. Several results were 
already published. 
 

3. Proton polarizability effects in hydrogen and muonic hydrogen → Lamb shift and hyperfine 
structure, proton radii. Most of the results are completed. 
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4. Calculation of Deuteron polarizabilities in muonic deuterium in chiral EFT → Lamb shift 

and hyperfine structure, deuteron radii. It is a new project, which is just started. 
 
 

The following progress has been made on the experimental side: 
 
1. Upgrade of A2 Tagging spectrometer (first data taking Nov. 2017) 

 
2. Compton Scattering cross section and beam asymmetry → scalar polarizabilities (first data 

taking Nov. 2017) 
 

3. Active polarized proton target (analysis of pilot run ongoing, results expected in 2018) 
 

4. Successful test of high-pressure active hydrogen TPC for proton radius measurement 
 

5. VCS experiment data for Q2=0.1, 0.2, 0.5 GeV2 will be published soon 
 

 
S3 (presented by A. Thomas): Light Hadron Spectroscopy 
 
1. Helicity dependence of pi0 product on deuterons 

Ongoing analysis of the existing MAMI data 
 
2. Installation on of the polarised target cryostat at ELSA 

First data is planned to be taken in November 2017, first results expected in 2018 
 

3. Upgrade of A2 Tagging spectrometer 
First data is planned to be taken in November 2017 for scalar polarizabilities 

4. PWA of eta production on using fixed-t dispersion relations 
Ongoing analysis, planned to be published in 2018 
 

5. Development of EtaMAID Isobar-model 
Several results have been already published in PRL 118 (2017) and arXiv:1706.07376 
 

6. Single-Energy PWA eta production on of with analytical constraints 
There is an ongoing collaboration with Tuzla/Zagreb people. Some results of the partial 
wave analysis were already submitted for publication arXiv:1707.07891 
 

7. Psi/ J/psi -> p n pi with BES 
 
 

M1 (presented by Y. Guo): γγ Physics and Meson Structure 
 
The following progress has been made on the theoretical side:  
1. Dispersive analyses of 𝛾* 𝛾* → 𝜋𝜋, 𝜋𝜂, … processes 

Results for 𝛾𝛾→ 𝜋𝜂 are submitted for publication arXiv:1709.08595. The analysis of photon 
fusion reactions with two pions in the final stage. It is planned to finish at the end of 2017/ 
begging 2018.  

 
2. Light-by-light sum rules (SR) and its application to charmonium states 

Result of the applications SR to light meson TFFs and charmonium states are published in 
PRD 96, 2017 and PRD 95, 2017 

 
The following progress has been made on the experimental side: 
1. Spacelike meson transition FF program 
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Pseudo-scalar TFF Meson (Q2 range 0.3-3.1 GeV2): 𝜋0 analysis is under internal review, 
𝜂/𝜂’ analysis is in progress. The 𝛾𝛾* → 𝜋𝜋 analysis (Q2 range 0.2-2.0 GeV2) is in progress. 
The background from ee → eeμμ and ee → ee𝜋𝜋 (non two-photon process) need to be 
completely removed. There is also ongoing analysis of the 𝛾𝛾* → 𝜋𝜋𝜂 reaction (Q2 range 
0.2-2.0 GeV2). For the cross section with one virtual photon one can see two peaks, that 
correspond to 𝜂’ and f1(1285). For the latter, it is planned to measure TFF. 
 

2. Timelike meson transition FF program 
Results for the 𝜋0 and 𝜂 Dalitz Decay from A2 are published in PRC 95 (2017), PRC 95 
(2017). Results on ee → 𝛾 𝜂/𝜂’ TFF from BESIII are under internal review, while ee → 𝛾𝜋 
analysis is in progress 
 

3. Hardware Project at BESIII 
zero degree detector is under Geant4 simulations 

 
 
M2 (presented by W. Gradl): Meson dynamics 
 
1. Theory: η-η’ mixing in Large Nc Chiral Perturbation Theory (ChPT) 

Results are published in PRD 95, 2017 
 
2. Analysis of the two-photon decays and 𝜂’→ 𝜋𝜋𝛾 in Large Nc ChPT 

The NLO and NNLO corrections are important for the invariant mass distribution. 
Publication is in preparation. 
 

3. Analysis of the PVγ system  
ChPT supplemented with vector mesons is currently being developed. A comparison of 
various vector-meson approaches (vector, tensor, massive Yang-Mills formulation) and 
calculation of quantum corrections is planned. 
 

4. A2 Collaboration:  
 
η’→ ωγ → π0γγ 
There are preliminary results. Not understood systematic effect in this analysis. 
ω → ηγ 
Analysis is finished. Nice signal in ω → π0γ, but signal channel shows huge background 
shape seems not well-described by simulation 
3π0  production 
Due to a huge irreducible background from non-η′ production of 3π0 it is impossible to 
perform Dalitz plot analysis of η′ → 3π0 and it was decided to concentrate on γp → Σ+KS

0 

instead 
ω → e+e− 
Competitive direct measurement. Estimated number of produced ω: 57.9 × 106 
 

5. BESIII Collaboration 
 
D0 → KS

0K+K−  

Paper draft in BESIII internal review 
e+e− → ηc η π+π− 
Reconstructed ηc in 16 decay channels, no Zc decays. 
e+e− → J/ψ ηη 
Search for an isoscalar analog of Zc(3900)0 → J/ψπ0. The analysis is in progress; small, 
but non-zero signal yield for J/ψ ηη seen. 
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e+e− → DD∗π 
Motivated by observation of Zc → (DD∗) at BESIII. Now performing a full amplitude 
analysis of final state, simultaneously for five datasets at different s1/2. 
ψ → π+π−π0 
Use full datasets (1.3 × 109 J/ψ, 441 × 106 ψ′). Collaboration with A. Szczepaniak 
(Indiana/JPAC) for Veneziano amplitudes. 
 
 

N (presented C. Sfienti): Interactions in nuclear systems 
 
1. Neutron skin measurements via coherent π0 photo-production 

 
On the experimental side: Analysis is almost ready, but needed to be postponed due to 
maternity leave 
On the theoretical side:  
There is a working code for PWIA amplitudes for photo-production and working code for 
scattering matrix of π0. There is an ongoing activity to make DWIA amplitudes, with the 
use of effective potential from J. Piekarewicz. It is important to check whether the result of 
sigma_coherent is sensitive neutron density. New beam time at A2 can be scheduled only 
after. 
 

2. Full simulation for neutron skin measurement at MESA: 
Waiting for final decisions on the P2 spectrometer. Simulation is almost ready. Since there 
is no funding for 48C, therefore Pb will be used.  
 

3. Transverse asymmetry measurement on medium-heavy nuclei: 
The paper draft is in the final stage. There is a problem with the 210 MeV beam. Also, the 
theory will need to produce the uncertainty.  
 

4. Parity-violating electron scattering on 12C at the A1 spectrometers: 
Impact of the measurement needs to be redefined in terms of the required precision. 
 

5. MITP program “Neutron skin of nuclei: from laboratory to stars” 
It is done, and JPG will be written. 
 

6. MITP program “Few-Body and the 3N force” 
Only possible in 2019 (deadline 31.01.2018). Maybe one can have a one-week workshop 
in 2018.  
 

7. Measurement of the form factor for 3He 
Analysis is ongoing on Deuterium FF and first fit planned for the end of 2017. “Radius” 
estimate will be available in the mid/end of 2018. However, 3He measurement is delayed.  
 

8. Simulation and technical development for the few-body experimental program at MESA 
Analysis of old 2009 data (4He) is finished but there is no big impact. A new experiment in 
2016: analysis is ongoing. The final results will be available before the end of the FP. 
However, eLi needs first theory input. Prof. Sonia Bacca's expertise will be integrated into 
the 3rd FP.  
 
 

TOP 6: Miscellaneous 
none 


