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CENTER FOR DETECTOR AND ACCELERATOR RESEARCH

Comprises 3 large research

infrastructures:

e FTD

e ELSA (Phys. Institut) | VG 908 A =N

* Cyclotron (HISKP) ko 6 e ‘4 A \ s AN . 2010 m? lab space

360 m? clean rooms (ISO 5, 6, 7)
underground laboratory

Development of detector and S W (T assembly hall
accelerator technologies for Y =y (o Y
fundamental physics

 international collaborations
* |ocal experiments

 open for external users
through EU-funded
transnational access
(STRONG-2020)

light ion beams
p and n irradiation
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FTD - Research and Technology Center Detector Physics
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FTD — Research and Technology Center Detector Physics

Office space: Lab space
¢ 880 m? e 2010 m?

* 4levels e 4 Levels + Underground Laboratory
e 360 m? clean rooms (ISO 5, 6, 7)
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FID — Key lechnologies and Applications

Semiconductor pixel detectors (hybrid, monolithic/CMOS)

Nano-/Micro- Micro-
: bonding techniques S .. Detector modules
structuring & Wafer tests Fine-pitch structureg readout electronics

high-density interconnects
Kapton flex circuits

wafer post processing (...)
photonic metamaterials
micropattern structures

mechanics

QA

flip-chip/3D-assemblies
wire bonding
chip tests

Calorimeters
Scint. fibers

Micropattern gaseous detectors
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FID — Nano and Micro Fabrication

Electron beam + optical lithography Postprocessing 3D Direct laser writing

0 FRVETRY) | oo 8

y €

* Planar nanostructures with feature e Etching (chemical, plasma)

sizes down to 50 nm « Deposition (metals, dielectrics) Mer han d'r Dom och en Bonn!
QCEDAR Translation provided by https://mingsprooch.de/
sLoa 6 UNIVERSITAT




FITD — Interconnect and Characterisation
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X-ray Irradiation Device

CR: Nikon

X-ray Inspection Device
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3D Laser Tracker
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Dissertation N. Heurich (2017)

In-beam testing and irradiation
Wafer Probe Station

e Cyclotron
Flip Chip Bonder I

e ELSA
Wire Bonder
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FTD — Example: GEM production

Multi-Step microstructuring of Polyimide foils: e
a 2nd Treatment:

a) Raw foil: 50 um Polyimide with 5 um Cu coating

b)

b) Lamination of photoresist

c) Exposition with UV light FERPAeE R BE AP RRR e

d) Development 334433554433 $3338¢4¢234¢
e) Cu etching s B S S &
f)  Stripping of photoresist and Cr etching

g) Polyimide etching (dissolution) ? - e e B

f)

d)

[
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FITD — Example: GEM production

160 1 __' | ucm =250V Upgu — 470V
140
120 -
E; 100
2
5. 80
O 60 A
40 —4-=
20 +—SF—R——
’ 0 5(I)O lOBO 15l00 ‘ 20IOO 2500 3OIOO 35100 4000
MCA Channel
Lamination Development/ First successful GEM Test with MM+GEM hybrid detector

e

etching production at Bonn
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ELSA - Accelerator & Experiments

hadron

physics -
experuiae nts

Crystal Barrel

Mini-TAPS

| - _ PETRA cavities

stretcher ring
0.5 GeV - 3.2 GeV

- injektion septa

J [ «{ , ]
I h E“D [ e— o
B | / == p%l.e test area beam ||ne for FLASH
| JAC 9N (50 keV)
J Ay I RO detector tests "
| (26 MeV)
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ELSA - Accelerator & Experiments CBELSA/TAPS experiment

ELSA spokesperson: U. Thoma (Bonn)
Crystal Barrel

Polarized Target
+ Inner detector

a

2
e

Forward Detector £ Goniometer

Tagging system

Gas-Cherenkov

Beam Dump

Photon intensity

monitor ,
1‘__ v’
- - - ‘ >
QNS SSNEL_LLEEEE v
SRR RE
ISSSS TTIt 4435
SSSSs T T+ 8%
NS R o X ” 7z
INSSS ---"5/,

P — N* —=pn —pyy "
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ELSA — Accelerator & Experiments  BGOOD experiment

spokespersons:  P. Levi Sandri (Frascati) &
T. Jude (Bonn)

BGO ball Open Dipole magnet oL

Drift chambers__ | Y monitoring

SciFi2
MOMO

- ‘

> /=

Hadrons and Nuclei

LSRNttt Aaasaaas
Saaaaas A AL L L L

Beam dump

Tagger magnet

Goniometer
T 4V
¢ S. Alef et al. [BGOOD collab ],

EPJ A 56 (2020) 104

‘0
z

9
e -beam '\K
ARGUS

e combination of BGO central calorimeter & forward spectrometer
ehigh momentum resolution, excellent neutral & charged particle id "
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ELSA - Accelerator & Experiments BGOOD experiment

spokespersons:  P. Levi Sandri (Frascati) &
. T. Jude (Bonn)
BGO ball Open Dipole magnet

\ T~ Drift chambers_

Central region - neutral meson identification

all combinatorics

Yy monitoring

Hadrons and Nuclei

+ charge cut

+ missing mass cut

+ kinematic fit

+ confidence level cut

Counts per 7 MeV/c? bin

\ ¢
:::::.' ................ [N ‘Q
e ‘\\ &e
= /
i l ﬁ\k‘h.’l‘ I C‘(O
~w ‘i‘“&ﬁ&
cmtlllator Barrel (6
[T T KN SN SR S N NN - «a @ )
200 400 600 800 1000 \ ) Springer

Two photon invariant mass [MeV/c?]

S. Alef et al. [BGOOD collab.],
EPJ A 56 (2020) 104

e'-be%/ N TTa;;Je = W \VY

x¥
ARGUS ce®

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

e
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ELSA - Accelerator & Experiments BGOOD experiment

spokespersons:  P. Levi Sandri (Frascati) &
T. Jude (Bonn)

BGO ball Openl

N

Forward angles - charged particle identification

Dri:tlzchambers ToF3 el -
Y1 VlX]. ToF1 _.-QO_J, 1 ['he European Physical Journal ~ volume 56 - number 4 - april - 2020
S0.9 A
o =
Central region - n 50.8 Brerimerne
S0.75% Hadrons and Nuclel
o

= =
_ [

SciFi2

500 1 000 1 500 2000 2500
Reconstructed momentum [MeV/c]

W o ‘T R ' b A Y
102E | (’)ymelllp) Hyfl*”j g;(é
500 400 600 800 1000 <
Two photon invariant mass [MeV/c?]

-be%/\” YTa\ggve = W \VY

‘(
ARGUS ce®

@ Springer

S. Alef et al. [BGOOD collab.],
EPJ A 56 (2020) 104

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

e
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ELSA — Accelerator & Experiments  BGOOD experiment

spokespersons:  P. Levi Sandri (Frascati) &
T. Jude (Bonn)

BGO ball Open Dipole magnet oL

Drift chambers__ | Y monitoring

SciFi2
MOMO

- ‘

> /=

Hadrons and Nuclei

LSRNttt Aaasaaas
Saaaaas A AL L L L

Beam dump

Tagger magnet

Goniometer
T 4V
¢ S. Alef et al. [BGOOD collab ],

EPJ A 56 (2020) 104

‘0
z

9
e -beam '\K
ARGUS

e combination of BGO central calorimeter & forward spectrometer
ehigh momentum resolution, excellent neutral & charged particle id "
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ELSA - Accelerator & Experiments  FLASH setup @ E3 beamline

R

J

water phantom

ICT
(online inductive
charge measurement)

bh

tnggered camera | |
(behind shielding)

y & |

— B

Iuminescence screen
) (online beam position measurement)

16

beam dump & camera /
(beam position, unavailable
when water phantom in use)

W Irradiation of cancer cells with
= 296cm x 28¢cm X 26 cm ultra short pulses ~100 ns

) B

X
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ELSA — Accelerator & Experiments  FLASH setup @ E3 beamline
Medical Physics

Radiotherapy against cancer

= Electrons (~MeV) surface tumours 160

tumour

= Medical Linac 140
= Photons (~MeV) deep seated tumours 120 ' \

= Medical Linac §1oo /
= Protons (~ 100 MeV) tumour at Bragg peak g 80 '
+ Small facility, multi-room facility £ &
= Very high energy electrons (~100 MeV) > 40

deep seated tumours

20
Why use Ultra-high energy electrons (~1 GeV)? -

0 5 10 15 20 25
depth in water / cm

SA




ELSA - Highlight Results FLASH setup @ E3 beamline

~ By
i> First successful “treatment” of cancer cells D Proft. K Desch et al.
S ]
tumor: B | -
100 |, CONV.  ---mmo-- ST
FLASH .
@ , . ~ 80| i -
<75 healthy tissue: s |
o | % Wl T 1260V
j E T 232 ns
T 50 Z i
E g 40 |- l—__l -
= T
25 = 20) -
I_I_ll—I—l
O | | | [ { { == [

0 1 2 3 4 5 6 7
measured dose / Gy

dose / Gy
LJ< b universitats l.J( b e R 0 .rs gIVEMRSMTSMEDmN T IE AND

KliRIKUrADon s MANNHEIV MATTER  HEALTH 18 UNIVERSITAT
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ELSA - Highlight Results CBELSA/TAPS

vp — pmo7nY, vp — pn¥7n

E,=1.9-2.1 GeV
(| [ .- [ 1T | I | I | L | T 1 | 1
S 4 N 1 A N.&
:Eg f ' lN(ISZO) : I cascade decays
3.5 . rved !
: lN(1680) o T A NG440y, Nas20),  OPserved
3— _ - / 0 N(1680), No
- - “Proton
2.5__ - 2 rouwon
2 Jyn e B e A(1910)1/2%, A(1920)3/2+, A(1905)5/2+, A(1950)7/2+
| 52_ ( ) - in average: negligible decay fraction (5 + 2%) into:
T q N(1520)3/2—w, N(1535)1/2—=w, (L # 0-resonances)
_I L 1 1 | I I | I I | L1 1 1 | L1 1 1 | I I | | I—
15 2 25 3 35 4 2 e N(1880)1/2%, N(1900)3/2+, N(2000)5/2+, N(1990)7/2+
my; / GeV in average: 21% decays into:

N(1520)3/2— 7, N(1535)1/2— 7, No (L # 0-resonances)

V. Sokhoyan et al. (CBELSA/TAPS-collaboration), EPJA 51 (2015) 95
A. Thiel et al. (CBELSA/TAPS-collaboration), PRL 114 (2015) 091803, T.Seifen et al., arXiv:2207.01981 [nucl-ex]
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ELSA - Highlight Results 45— pn  CBELSA/TAPS

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

1 Al } - -
- \ o | ™~ . - L — e l ._ N //\ ~ ~ N /
9 i =) W = (A W 5 100 ey
- Y .. :- — .‘i gf-o--—"‘< :: : \ N - ’// -': : ‘ T o | : e
- C . T = $ [ Y “'.‘-‘/' é - [ \\. ® {
O_ ---------------------------------- S TTTTTT T T T T e T T T S 7O T .\ = — sy Al
-05 - - N S
E 1716 MeV < W < 1770 MeV 1770 MeV < W < 1822 MeV 1822 MeV < W < 1873 MeV 1873 MeV < W < 1922 MeV
PR T T TR I TR TN AT T N TN SN S SR SN S PR S N T TR S TR Y SN T SN S N N PR S T T T ST S N SN SN S S N " PR S T SR WY TN N S S S T R S
. \\\ S o _ .
0.5 g = IR\ > - N - TN -~ ~ -~
., \\ » . \\ 7’ Q .‘\"\',"". ) P ”’ / . // \\ 7
_ LA 5 TRAN Tewenrrt' iy, > /7 \ 7’ \
O - et o - ERY o B0 A R - - R - -f= e i TR Wgh, | (S A —— T — - = LS S - -—— - e e =g == L e ffm = f -

.
o
.

lllll

~0.5 {
- - 1922 MeV < W < 2018 MeV 3 2018 MeV < W < 2109 MeV L 2 | }/Iev <W <2196 MeV 3 2196 }'\ev W < 2280 MeV
-0.5 0 0.5 -0.5 0 0.5 -0.5 0 0.5 -0.5 0 0.5 COS en
—- BnGa refit — BnGa 2011-02 —- MAID 2018
:J> —- SAID (GE09) —- JiiBo 2015/2015-3 "
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ELSA - Highlight Results 45— pn  CBELSA/TAPS

Data allowed a nhew determination of pn-branching ratios for many resonances,

e.g.: J.Miiller et al. (CBELSA/TAPS), PLB 803, 135323 (2020)

N(1535)1/2— | N(1650)1/2— | N(1710)1/27 | N(1895)1/2~
BnGa 0.41+0.04 0.33+0.04 0.18+0.10 0.10+0.05
PDG’2012 0.42+0.10 0.05-0.15 0.10-0.30 no PDG estimate

< Additional constraints from new (polarization) data fix
PWA-solutions much better than before

U

Large and heavily discussed difference in the pn-branching ratio of
N(1535)1/2~ and N(1650)1/2— now significantly reduced

New (double) polarization data was also included in JuBo:

D. Ronchen et al., Eur. Phys. J. A58 (2022) 229 ‘U’

nIN residue of N(1650)1/2™ increased by almost a factor of 2!

A
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ELSA — Highlight Results

|. Jaegle et al, EPJA 47 (2012) 89 (CBELSA/TAPS)

15

o[ub]

600 1800 2000 2200
L W[MeV]

*  o(np), free proton

B o(np), quasi-free proton

A ® 3/2c(nn), quasi-free neutron

®
* e

.. Al - ¢

. v N W X ¥ ’
N ¢

.; .‘. RN ".$¥ £ A ¢ ® . . ¢ . ¢ +

/ - 2. o - YR ' "

i \\ .. :\» Rt -*Q‘hﬁ ite ‘f’l?l\"«:ii
/ \ . - ) * ¢ " »

2000 2200

W = 1665 + 25 MeV

CBELSA/TAPS

5
vd — nn(p) n-photoproduction off neutron

1665 MeV

161§Mev

1715 MeV

N. Jermann (CBELSA/TAPS)
EPJA 59 (2023) 10, 232

Predictions:
BnGa: interference

in the 1/27 -wave

BnGa: structure

-1 explained by narrow

N(1685)1/2"

| MAID: N(1535)1/2~

N(1710)1/2T

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:

.C. . [B D collab. enta-/hexaquarks ??
vp N K-|-Zo T.C. Jude et al. [BGOOD collab.], P g
Phys. Lett. B. 820 (2021) 136559

O
W

= @& BGOOD - :
r- B BnGa including BGOOD - fprec'?:jfﬁft:;i's _—
= - BnGa without BGOOD data LPK K threshold SR y
g 025 = CLAS (Dey) » L
O - & CLAS (Bradford) . \
8 [ © SAPHIR } e
0.2— ©  LEPS (Sumihama) .
_ & LEPS (Shiu ; i
B [} R. Bradford et al. (CLAS), PRC 73, 035202 (2006),
0.15— B.Dey et al. (CLAS), PRC 82, 025202 (2010),
B % + CLAS data in cos 951\4 0.85 to 0.95 interval,
- % } } K.H. Glander et al. (SAPHIR), EPJA 19, 251 (2004),
0.1__ BnGa PWA - WithOUt BGOOD/WIth BGOOD
0.05— {) | e discrepancy resolved between
K, - conflicting data sets
0

1700 1750 1800 1850 1900 1950
W [MeV]

CE' Ki A 23




ELSA - Highlight Results BGOOD

vp — K+, at 2*1385)threshold

0.6

¥ Fitted BW
mean = (1887 + 5) MeV/c?

width = (34 £ 11) MeV/c?

- —
. a—
o
(o))

0.4

s o
—0—
o
AN
Frrrrr e

— 1.8 - _

> n —3— KX (BGOOD) L 1.6 -

G 1.6 —&— K'A(1405) (CLAS) 8 C A

8 F I —— K'2°(1385) (CLAS]) g 1.4r

= 14 | —%— ¢p (LEPS) = T

= = ”H | KKp bound state _E1.2¢ '

12 } —— ¢N bound state Lo

R { © T

2 B § B +v:0

® 08l } ©0.8 } K*x0(1385)
- { © threshold

0.2 | 0.2
. || | - < >
O 1 1 | | | | | | | | | 1 | | | | | | | | 1 i ! i | 1 1 I 1 | | | | I | : . ; . { T | | | | | | | | | | | | | |
1700 1800 1900 2000 2100 2200 2300 400 1750 1800 1850 1900 1950
* W [MeV. * W [MeV]
threshold T. Jude et al. [BGOOD] threshold
N Phys. Lett. B 820 (2021) K+ 20(1385)
K+ 20(1385) _
& later analysis

[
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ELSA - Highlight Results BGOOD

yp — K+ 2%(1385) at 2*(1385) threshold

M. Jena Masters thesis (Bonn 2024), data preliminary

—— MM(K'1°)
0.3 —— MM(K'n"z°) —

T

sys (tot)

—— Toy model !
0.25[1 ——- K*x(1385) threshold

do/dQ (ub/sr)

0.2

0.15

0.1

0.05

III|IIII|IIII|IIII|IIII
. 4

E
800 1820 1840 1860 1880 1900 1920 1940 1960

W (MeV) "
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ELSA - Highlight Results BGOOD

yp — Kt 27(1385) at 2*(1385) threshold

M. Jena Masters thesis (Bonn 2024), data preliminary

5 [ MMKT) '
r-exchange toy model S 0.3 MMK'nx) I
4 0 - | S Ogy (1ot
_@ 0.25] ——- K*x(1385) threshold 14
* N ! N
* assume 021 ‘\_P\i ——t
do 1 - w\
o 0.15 \J\ 3
dQ = (m2 + g2)2 - @e
, * 0.1 ©
e and width of 2 N !

{800 1820 1840 1860 1880 1900 1920 1940 1960

W (MeV) "
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ELSA — Highlight Results

BGOOD

yp — Kt 27(1385) at 2*(1385) threshold

M. Jena Masters thesis (Bonn 2024), data preliminary

iy

this all looks as if

o [K2*(1385)] system is formed (molecule ??) which
e drives K 24s channel below 2* threshold and
* generates cusp in gs channel when K 2* are produced freely

* where then the strength reappears in a strong enhancement
as long as the relative momentum in the K 2 system is small
enough

—

old

AT (M2 ¥ G2)?

e and width of 2~

800 1820 1840 1860 1880 1900 1920 1940 1960
W (MeV)
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ELSA — Highlight Results

¥(q)

A(1405)
E. Wang, J. Xie, W. Liang, F. Guo, E. Oset,

PR C 95 (2017) 015205

N*(2030) as a

[ K* 2 ] configuration

1.2

Gy (UD

0.8

v2/ndf

BGOOD

yp — K+ (A(1405) — 70 20)

- -
L I L] L l T LI L I 1 L] T I I I ‘ I I I | I I I I I I I
\ :‘{‘:}\\
-
\\1\
A N [ 1
™
\
™
\
\
\:\\
) | B
\
\‘t"\ ’
\\ [
. |

ﬁ“,'

l“'\

‘l
— —

’ .
.
N .
b |

® BGOOD
v K°Z* (Nanova)d K*A(1405)+K°c*

\

é CLAS — \With TS

- “ —w
! | — = t-ch. K
. 1 — = t-ch. K
) A
.
m\® T ~

——

.T
\ 4
/%:.::_

| in
I

N

\

B
S~

1600

1800 2000 2200 2400 2600 2800
E, (MeV)
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ELSA — Highlight Results

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

Hadronic molecules & HQSS

—0
>*D

’>‘\ _ .

() -

31200—

= - —— data

% 1000- — total fit _

O . — background

'8 _ ]

8 -

it 800_— ,

2 i

L

3 600|

GJ —

= i

P.(4312)*

\

200

AN
o
-.-?E
L B B
=

L1 v g A
4800 4250 4300 4350 4400 4450

S:D° stp*°

P _(4457)"

P (4440)"

4500 4550 4600
m,,.. [MeV

£

3
uds sector N*(1535)

NN
I (g/)
2 K K
N*(2030/80)

BGOOD

LHCb data: PRL 122 (2019) 222001
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ELSA - Highlight Results BGOOD

multi-quark states in uds sector:

experimental context coherent 21 photoproduction quark / strucures

off deuteron

Evidence of the d*(2380) ’yd — 7TO7TOd at ELPH iz 759 (2019) 413 & PLB 772 (2017) 398

Az
Adlarson et al PRL 106:242302, 2011 263,1,2  |pyson-Xuong
Bashkanov et al PRL 102:052301, 2009 g‘;’fr‘:’:'(“l;‘;’gest‘:‘:l-l
120
05 pn — d7m'n° 3 fitted BW: b iratil Rt
- 110 ! - = this work 2.47, 1 247, AA,D_D
- . is N ) N ) ) 30
0.4 - Eirst observed in fusion 100 E |Mo=2370,I" =70 MeV — Fix and Ahrenhovel . 03
T r . - Egorov and Fix
E EegcgtlYons at WASA @ 90 M, = 2469,T" = 120 MeV == 3%3W+phase space 2.37, 3* TCO 2 35
E‘ 03 PRL 106, 242302 (2011) % 30 M0=2632’F; 132MeV| & —TIT :
o . F g 70 M J A '|l+
0.2 3] ; N
i 2 60 2 @) \# + A Ny
- dnn threshold 2 50 I \ L~ 1 70 . 2.16 2.17,NA, D_D,,
0.1 | 5 ’ L N ; \, _+: _____ 214,27~  —m
E § 0 /'FT’ ’I > + ,-/. A Proposed Proposed
0 22 _—— 24 26 30 - /, \, N N |sto:calar lotactor
20 F / &7 ,.’ Se DPORE b TCO state
@ [GeV] // \, N ‘/. ~. :u:: =< .
P R D 27/ +
MTIER St 1 v Pl 1.88, 1 1.88, NN, D_ D
o (I ) Jr = (0)3 %350 2400 2450 2500 2550 2600 2650 2700 2750 2800 285 ’ ——n1

CM energy W, , (MeV) I=0 |=1 |Adaptedfrom T. Ishikawa

® QObserved in multiple NSTAR2019
final states

See also, preliminary data: M. Guenther et al (A2), PoS (Hadron 2017)051
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do/dQ [nb/sr]

ELSA — Highlight Results BGOOD
hexa di-baryon
A
10— t n°n% cos 6%, > 0.8
: '[' n°r°d sequential decay | ] |
8__ { ‘jtond T 1 1 A
61— ! n°n°n° d l‘ T LAl il
B { AL ' ;A M7 "
B % 1\ [l |
i % } + | A* ‘{ }‘A 11 e L1k further channels coherent
- If + __ I ) I u meson photoproduction
R AT
Foor ey Ty
2400 2600 2800 3000 3200
W[MeV]

30
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ELSA — Highlight Results

® Distribution agrees well with models of
pion re-scattering

Kinetic model 1 Kinetic model 2
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® Similar strength of coherent channels could
be explained by similar decay branching
ratios::
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BGOOD

hexa di-baryon

A. Figueiredo, T. C. Jude , et al. arXiv:2405.09392, submitted to PLB
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FLSA - Highlight Results

® Distribution agrees well with models of
pion re-scattering

(a) Y Kinetic model 1 7o () Kinetic model 2
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BGOOD

multi-quark states in uds sector:

strucures

A. Figueiredo, T. C. Jude , et al. arXiv:2405.09392, submitted to PLB
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Future Perspectives — one highlight for Strong2020 community

upgrade and merge of PANDA forward endcag

BGOOD & CB experiments “Open Dipole® alorimete
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Future Perspectives — one highlight for Strong2020 community

upgrade and merge of
BGOOD & CB experiments

e map out Y(*) spectrum & threshold effects

G. Scheluchin et al. [BGOOD] Physics Letters B 833 (2022) 137375

e understand structures in analogytoc & b % Ha) E = 1550 - 2100 MeV [(b) E, = 2100 - 2600 MeV
sectors % 0.6 BGOOD |

e and: Y” important background for c sector = |
analyses (LHCb) €04 | | : ! .

e study emergence of complex bound % | ! ?
(e.g. multi-quark, hybrid) states S ] . Wl ?l st

o two pole structures extracted from ChPT, < i i i e (I LR
e.g. \(1405 + + ! ! H ot t

£ ( ) 0— + o (5 (W H% +| ++ AL | .ull? |

AR) 1500 1400 1500
%% inv. mass (MeV/c?)

low / high A(1405) pole ChPT ===

Fig.9. The 7%X° line shape for cos(9) = 0.86 to 1.00. The dashed red and blue lines
indicate the proposed poles at 1395 and 1425 MeV respectively [13].
QEI K% A
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Future Perspectives — one highlight for Strong2020 community

simulation for upgraded experiment
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SUMMARY

e significant University Bonn infrastructure CEDAR: Center for Detector and Accelerator Research
e Cyclotron— ELSA-FTD

e wide span of activities:
medicine — detector development HEP + HP — hadron physics experiments — alp+gw searches

e 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: BGOOQOD experiment

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

— central + forward calorimeter
— forward magnetic spectrometer
— polarised target

<= high interest in future TA-style international co-operation

e
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