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Transnational access to: 

• The FTD research building 

• ELSA - 3.2GeV electron 
accelerator 

• Hadron physics experiments - 
CB-ELSA & BGOOD 

• Detector test beam line 

• Bonn Isochronous cyclotron

BGOOD
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Projects prior to the reporting period
No access due to Covid restrictions
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Projects in the reporting period

Call for submissions made 
May 2021  

User Selection Panel meeting 
held September 2021

    - Chaired by Jochen Dingfelder
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• 1 AU = 1 hour access to ELSA with beam or 1 day access to FTD (lab) 

• Number of AU for ELSA beam = fraction of users in a project compared to the full participation list x beam hours 

• eg, TA4-3:  3 week BGOOD beam time (504 hrs):  (35/48) x 504 = 368 hrs
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Estimation of deliverables - table (p183) of the Strong 2020 proposal

• Number of AU used = 423 (min quantity 700 halfway through project duration) 

• Majority of AU used only since September 2021 (post Covid restrictions)! 

• Despite Corona, we are confident of meeting the deliverables until October 2023
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TA2-4..6 projects @BGOOD

TA2-7 & 8 projects @CB

Projects in the reporting period
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• TA4-1 …. TA4-6 associated with the BGOOD experiment 
• Data taking largely simultaneously 
• Open hardware triggers 
• Multiple physics analyses from same data set  

• Covid-19 Lockdown - March 16th 2020 until recently 
• Access prohibited and/or difficult for foreign travel

• October 2021 - 3 weeks of BGOOD deuterium data taken 
~ 504 hours 

• 3-4 weeks planned early 2022

TA4-1..6 results during the reporting period
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• “Virtual access” prior to the recent beam time (without TNA funds) 
• Publishing BGOOD results, ongoing analyses 

Publications 

•The BGOOD experimental setup at ELSA,  
S. Alef at al.,  EPJ A 56 (2020) 104. (Published in the last period) 

•   photoproduction at forward angles and low momentum transfer,  
S. Alef et al. Eur. Phys. J. A (2021) 57:80  

•Observation of a cusp-like structure in  photoproduction at forward angles and low momentum transfer,  
T.C. Jude et al. Phys, Lett. B 820 (2021) 136559  

•Measurement of the  photoproduction differential cross section over the K* threshold,  
K. Kohl et al, arXiv:2108.13319 (2021) (to be submitted to PLB) 

•  extending to forward angles & low momentum transfer, 
 G. Scheluchin et al, arXiv:2108.12235  (2021) (to be submitted to PLB) 

K+Λ

K+Σ0

K0Σ0

γp → K+Λ(1405) → K+(π0Σ0)

TA4-1..6 results during the reporting period
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Highlights from TA4-3  “Multi-quark states“:     
cusp in K+Σ photoproduction 

H. Schmieden 12

(T.C. Jude et al. PLB 820 (2021) 136559)

TA4-1..6 results during the reporting period
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Highlights from TA4-3  “Multi-quark states“:     
indication of pentaquark signal in K0Σ0 photoproduction data:

C. Akondi et al. [MAMI-A2]
EPJ A 55 (2019) 202
BGOOD simulated bg fit 
BGOOD real bg fit

same model which 
predicted LHCb 
pentaquark

see also:
“The molecular nature of some exotic hadrons“
Ramos, Feijoo, Llorens, Montaña
Few Body Sys. 61 (2020) 4, 34
arXiv:2009.04367 (2020)

N*(2030)

s

d s

K* Σ

Oset
& Ramos
PLB 727 (2013)

• K. Kohl et al, arXiv:2108.13319 (2021) (to be submitted to PLB) 

TA4-1..6 results during the reporting period
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‣ New data set from October 

‣ Double the statistics available!

TA4-1..6 results during the reporting period
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Highlights from TA4-3  “Multi-quark states“:     
triangle singularity in K+Λ(1405) photoproduction 

→ triangle mechanism significant 

double peak structure 
@ 1395 / 1425 MeV ?? Λ(1405) →  π0 Σ0

E. Wang, J. Xie, W. 
Liang, F. Guo, E. Oset,
PR C 95 (2017) 015205

• G. Scheluchin et al, arXiv:2108.12235  (2021) (to be submitted to PLB) 

TA4-1..6 results during the reporting period

https://arxiv.org/abs/2108.12235
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Part TA4-3  “Multi-quark states“:     
Coherent 2pi0 photoproduction of the deuteron at forward angles (TJ)
Deuterons in the forward 
spectrometer γd → π0π0d Differential cross section

cosd
CM > 0.8

Narrow structure in the pi d system

Data consistent with proposed 
dibaryon spectrum

TA4-1..6 results during the reporting period

Internal collaboration 
review underway
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Other ongoing/completed work 

• S. Alef PhD thesis -  beam asymmetry (TA4-2) 

• Master’s and bachelor theses into other coherent channels off the deuteron (TA4-3) 

•  Studies of K* photoproduction (TA4-4) 

• Charged decay modes of the  (TA4-3) 

• Master’s thesis studying the  &  (TA4-3) 

• Bachelor’s thesis developing and installing the aerogel Cherenkov detector (TA4-5) 

η′ 

Λ(1405)

a0(980) a1(1260)

TA4-1..6 results during the reporting period
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TA4-7 & TA4-8 Results during the reporting period

• June 2021 - 36 days,  polarised target 
• October 2021 - 39 days, polarised target 
• Total ~ 1800 hours

• TA4-7 & TA4-8 
• Polarised target for CBELSA/TAPS
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Projects TA4-1 to TA4-6  - BGOOD 

Publications & ongoing analysis prior to access after Covid restrictions 

Three weeks of deuterium data - “pentaquark” signal in , coherent reactions &  beam asymmetry 
More data taking planned for approved projects early 2022 

Projects TA4-7 & TA4-8 - CBELSA/TAPS polarised target 
Data taking under way 

K0Σ0 η

Summary & next steps …

Questions 
Can we reimburse colleagues while they quarantine upon arrival? 
Do we need to inspect invoices when reimbursing with a flat rate? 
Calculation of AU based on relative participation in the ELSA user group ok?
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