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Outline

• Infrastructure

–  Center for Detector and Accelerator Research

–  Research and Technology Center 

    Detector Physics  (FTD) 

–  ELSA accelerator &  experiments


• Highlight results

• Future perspectives
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FTD  –  Research and Technology Center Detector Physics
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FTD  –  Research and Technology Center Detector Physics
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FTD  –  Key Technologies and Applications
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FTD  –  Nano and Micro Fabrication
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FTD  –  Interconnect and Characterisation
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FTD  –  Example:  GEM production
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FTD  –  Example:  GEM production



10

ELSA  –  Accelerator & Experiments

FLASH
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ELSA  –  Accelerator & Experiments CBELSA/TAPS  experiment
spokesperson: U. Thoma (Bonn)
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ELSA  –  Accelerator & Experiments BGOOD experiment

•combination of BGO central calorimeter & forward spectrometer
•high momentum resolution, excellent neutral & charged particle id 

spokespersons: 	 P. Levi Sandri (Frascati) & 

	 	 	                 T. Jude (Bonn)

1 m

S. Alef et al. [BGOOD collab.], 
EPJ A 56 (2020) 104
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ELSA  –  Accelerator & Experiments FLASH setup @ E3 beamline

Irradiation of cancer cells with  
ultra short pulses ~100 ns

Medical Physics
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ELSA  –  Accelerator & Experiments FLASH setup @ E3 beamline
Medical Physics

Radiotherapy against cancer



Medical Physics

1.2 GeV  
232 ns

18

ELSA  –  Highlight Results FLASH setup @ E3 beamline

First successful “treatment“ of cancer cells D. Proft, K. Desch et al.
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ELSA  –  Highlight Results CBELSA/TAPS

cascade decays

observed !

baryon spectroscopy:

double polarisation &

one/two mesons
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ELSA  –  Highlight Results CBELSA/TAPS

polarisation:  photons circular, target longitudinal data: CBELSA/TAPS black, CLAS blue

more data with 

transverse target polarisation
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ELSA  –  Highlight Results CBELSA/TAPS
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ELSA  –  Highlight Results CBELSA/TAPS

η-photoproduction off neutronγ d  →  η n (p)➝➝

BnGa PWA fits including new double-polarisation

data:  narrow 1/2+ state not needed
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ELSA  –  Highlight Results BGOOD
multi-quark states in uds sector:

penta-/hexaquarks ??

special feature:

forward K+ sensitivity

T.C. Jude et al. [BGOOD collab.],

Phys. Lett. B. 820 (2021) 136559

• discrepancy resolved between 
conflicting data sets
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ELSA  –  Highlight Results BGOOD
γ p  →  K+ Σgs    at  Σ*(1385) threshold 

threshold  
K+ Σ0(1385)

T. Jude et al. [BGOOD]

Phys. Lett. B 820 (2021)

& later analysis

threshold  
K+ Σ0(1385)
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ELSA  –  Highlight Results BGOOD

γ p  →  K+ Σ*(1385)    at  Σ*(1385) threshold 
M. Jena Masters thesis (Bonn 2024),  data preliminary

P R E L I M I N A R Y
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ELSA  –  Highlight Results BGOOD
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ELSA  –  Highlight Results BGOOD

γ p  →  K+ Σ*(1385)    at  Σ*(1385) threshold 
M. Jena Masters thesis (Bonn 2024),  data preliminary

P R E L I M I N A R Y

π-exchange toy model 

K+ ↔︎ Σ0(1385)

• assume


• and width of  Σ*  

this all looks as if

• [K Σ* (1385)] system is formed (molecule ??) which

• drives K Σgs channel below Σ* threshold and

• generates cusp in gs channel when K Σ* are produced freely

• where then the strength reappears in a strong enhancement 

as long as the relative momentum in the K Σ* system is small 
enough
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ELSA  –  Highlight Results BGOOD

γ p  →  K+ ( Λ(1405)  →  π0 Σ0 )  

cusp:  triangle meachanism significant !

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

N*(2030) as a

[ K* Σ ] configuration

G. Scheluchin et al. [BGOOD collab.]

Phys. Lett B 833 (2022) 137375
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ELSA  –  Highlight Results BGOOD

LHCb data:  PRL 122 (2019) 222001

Meng-Lin Du et al., 
PRL 124 (2020) 072001

Hadronic molecules & HQSS

Σ K*Σ* KΣ K
N*(2030/80)uds sector N*(1535)

multi-quark states in uds sector:

pentaquark strucures 

– parallels w/ c-sector ?
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ELSA  –  Highlight Results BGOOD

multi-quark states in uds sector:

hexaquark / di-baryon strucures experimental context coherent 2π photoproduction 


off deuteron
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ELSA  –  Highlight Results BGOOD

multi-quark states in uds sector:

hexaquark / di-baryon strucures 

further channels coherent 

meson photoproduction
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ELSA  –  Highlight Results BGOOD

multi-quark states in uds sector:

hexaquark / di-baryon strucures 
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ELSA  –  Highlight Results BGOOD

multi-quark states in uds sector:

hexaquark / di-baryon strucures 

π rescattering & p-n coalescence 

rather than 

genuine 6-quark / 2-baryon mechanism


???
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Future Perspectives  –  one highlight for Strong2020 community

side wiew

upgrade and merge of

BGOOD & CB experiments

CB calorimeter
“Open Dipole“ 

polarised target

PANDA forward endcap

calorimeter

GEM    tracker    straw tubeshodoscope   Si   pixel detector
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Future Perspectives  –  one highlight for Strong2020 community

• map out Y(*) spectrum & threshold effects 

• understand structures in analogy to c & b 


sectors

• and:  Y* important background for c sector 


analyses (LHCb)

• study emergence of complex bound 


(e.g. multi-quark, hybrid) states

• two pole structures extracted from ChPT, 


e.g. Λ(1405)

physics case

upgrade and merge of

BGOOD & CB experiments

G. Scheluchin et al. [BGOOD]

BGOOD

low / high Λ(1405) pole ChPT
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Future Perspectives  –  one highlight for Strong2020 community

simulation for upgraded experiment
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SUMMARY

• significant University Bonn infrastructure CEDAR:  Center for Detector and Accelerator Research

• Cyclotron – ELSA – FTD

• wide span of activities:  


medicine – detector development HEP + HP – hadron physics experiments – alp+gw searches

• highlight results


–  medical physics:  FLASH

–  baryon spectroscopy w/ beam-target double polarisation:   CBELSA/TAPS experiment 

–  multi-quark (“penta“+“hexa“) effects uds-sector & analogy to c-sector:   BGOOD experiment


• future project:  upgraded & combined BGOOD+CB experiment:

–  central + forward calorimeter 

–  forward magnetic spectrometer

–  polarised target

high interest in future TA-style international co-operation 


