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Access during last year (July 23 – July 24)

Project Title users AU person-days 
TA4-1 eta beam asymmetry     32  81+135(July)              ~ 15 

TA4-2 eta’ at threshold     21  192+170(July) ~ 15 

TA4-3 multiquark states     35   31 (July)  ~ 10 
TA4-4 K* photoprod. & DCs     15                               — 
TA4-5 Aerogel Cherenkov     15                               — 
TA4-6 MWPC upgrade       7    19    ~9 
TA4-7 pi0 off polarised p/n                        3*                             36                       0* 
TA4-8 eta’ off polarised p/n                        3*                             37      0* 
TA4-9 MRPC detector develop.    32                      —

* Dubna group took part but is not counted 
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Total Access overview until July 24 

min. quantity of access to be 
provided:  1400 AU

since last October:  +73 (CB) + 192 (BGOOD Feb/March) + 336 (BGOOD July) + 12 (lab access)

  total  Access Units until …

Oct 23 June 24 July 24

907

CB:  +73

BGOOD: +192 336

Lab:  +12

total: 1,184 1,520
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General theme:  N* spectroscopy & multi-quark configurations
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ELSA facility

TA4-1..6	projects	@BGOOD

TA4-7	&	8	projects	@CB
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Recent Results    CBELSA-TAPS / TA4-7/8

TAPS

Forward�Detector

Crystal�Barrel
+�Inner�detector

Goniometer

Tagging�system

Photon�intensity
monitor

Gas-Cherenkov

Polarized�Target

Setup
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Recent Results    CB / TA4-7 η-photoproduction off neutron
γ d  →  η n (p)
➝➝

BnGa PWA fits including new double-polarisation

data:  narrow 1/2+ state not needed

H. Schmieden  TA4  FTD-Hadron / ELSA 
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Recent Results    BGOOD / TA4-3

• combination of BGO central calorimeter & forward spectrometer
• high momentum resolution, excellent neutral & charged particle id in (very) forward direction

Multiquark States
γ  p/n  →  K0,+ Y(*)

H. Schmieden  TA4  FTD-Hadron / ELSA 
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Recent Results    BGOOD / TA4-3

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

LHCb,

PRL 122 (2019) 222001

Meng-Lin Du et al.,

PRL 124 (2020) 072001

Hadronic molecules & HQSS
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threshold  
K+ Σ0(1385)

T. Jude et al. [BGOOD] 
Phys. Lett. B 820 (2021) 
& later analysis

γ p  →  K+ Σgs    at  Σ*(1385) threshold 

Recent Results    BGOOD / TA4-3
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Recent Results    BGOOD / TA4-3

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

threshold
P R E L I M I N A R Y
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π-exchange toy model  
K+ ↔ Σ0(1385)

Recent Results    BGOOD / TA4-3

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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P R E L I M I N A R Y

π-exchange toy model  
K+ ↔ Σ0(1385)

Recent Results    BGOOD / TA4-3

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

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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π-exchange toy model  
K+ ↔ Σ0(1385)

Recent Results    BGOOD / TA4-3

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

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

isospin partner ??

→  charge conjugate channel  K+ Σ(*)– 
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Recent Results    BGOOD / TA4-3

γ n  →  K+ Σgs    at  Σ*(1385) threshold –

• first data from threshold for

    


• good agreement w/ CLAS & LEPS 

   where overlap


• enhancement in forward directions

   ↔  smallest p+ !

cos θK
cm > 0.9

J. Groß, PhD thesis in preparation

P R E L I M
I N

A RY
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Recent Results    BGOOD / TA4-3

γ n  →  K+ Σgs    at  Σ*(1385) threshold –

• first data from threshold for

    


• good agreement w/ CLAS & LEPS 

   where overlap


• enhancement in forward directions

   ↔  smallest p+ !

cos θK
cm > 0.9

• very similar to K+ Σgs 

• as expected for “molecule“


• cusp shifted ↔  isospin breaking in

                              system !Σ+,0,−

0

J. Groß, PhD thesis in preparation

P R E L I M
I N

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

LHCb,

PRL 122 (2019) 222001

Meng-Lin Du et al.,

PRL 124 (2020) 072001

Hadronic molecules & HQSS

SUMMARY    “penta-quark systems“

[K-Σ(1385)] 

& new results shown
apparent similarity between 

Pc states in c- and structures 
observed in s-sector
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Recent Results    BGOOD / TA4-3   –  Hexa-quarks ?

• early SU(6) predictions  –  NN, NΔ & ΔΔ type dibaryon candidates 
Dyson & Xuong, PRL 13 (1964) 815    

• 3-body calculations NΔ & ΔΔ in good agreement  
Gal & Garcilazo, NPA 928 (2014) 73

d*(2380) 
observed in pn fusion reaction 
at WASA experiment at COSY
P. Adlarson et al. [WASA@COSY],
PRL 106 (2011) 242302  

• (I) JP =  (0) 3+ 
• ΔΔ type object ?

• observed in multiple 
final states in pn reactions
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Recent Results    BGOOD / TA4-3   –  Hexa-quarks ?
Status from other experiments

H. Schmieden  TA4  FTD-Hadron / ELSA 
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Recent Results    BGOOD / TA4-3   –  Hexa-quarks ?

T.C. Jude et al [BGOOD], PLB 832 (2022) 137277 mostly consistent w/ ELPH

H. Schmieden  TA4  FTD-Hadron / ELSA 



Annual Meeting, 20-21 June 2024

Recent Results    BGOOD / TA4-3   –  Hexa-quarks ?
further channels coherent photoproduction

H. Schmieden  TA4  FTD-Hadron / ELSA 
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Recent Results    BGOOD / TA4-3   –  Hexa-quarks ?
coherent  π0 η d  photoproduction

H. Schmieden  TA4  FTD-Hadron / ELSA 
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SUMMARY   
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SUMMARY   
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BACKUP
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Recent Results    CB / TA4-7

γ d  →  π p (n)
➝

linear polarisation

⊥ polarisation

➝

N. Jermann et al. [CBELSA/TAPS] 
Eur. Phys. J. 59 (2023)


