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Physics Motivation

hadronic resonances
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Physics Motivation

hadronic resonances o _
models: excitation in mutual potential
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heavy quarks / mesons
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X(3872)

KEKB

Positrons

Observed by Belle in B+ » K=+

PRL91, 262001(2003)

arXiv:0809.1224 (2008)
(ICHEP 2008)
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X(3872)

arXiv:0803.2838 (2008)
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X(3872)

é B—XK

3871.46+0.37+0.07 <2.3 @ 90% C.L. (2003)
t B—XK 3871.4+0.6+0.1 <3.3 @ 90% C.L. (2008)

€ X>J/yn 3871.61+0.16+0.19  1.34 (fixed from first two)

e

average 3871.50%0.19
M(D»+M(D™0) 3871.81£0.36
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X(3872)

Interpretation

CP quantum numbers determined JPC = 1++

X(3872) likely not a charmonium state
— radial excitation of xc1 (Jrc = 1**) expected at 3950 MeV/c?
— Ne2 (Jrc = 27*) should have X —J/yy suppressed

=) no satisfactory cc assignment

DOD0Omolecule? N.A. Térmquist, Phys. Lett. B590, 209 (2004)
— explains proximity of D°D™ threshold
— favors DD* decay over J/yTr1r over J/ypy (as observed)
—isospin | = 0 favoured
— expect X —»(2S)y to be suppressed (contrary to observation)

tetraquark state? L. Maiani et al., Phys. Rev. D71, 014028 (2005)
— 2 neutral and 2 charged states predicted
— neutral states produced in B%and B* decays: Am = (7 £ 2) MeV
— measurement Am = (+0.18+£0.89+0.26) MeV in B —J/WTT+TT-
— expect charged partners (contrary to observation)
Dynamic interplay of quark & meson d.o.f @ thresholds ?

=> components in Fock expansion V. Baru et al., Eur. Phys. J. A 44, 93 (2011)

Something else?... not yet settled



Hidden charm(baryon’>sector

nature

LHCb 2015 = o —
Forsaken pentaquark = = =

particle spotted at CERN

Exotic subatomic species confirmed at Large Hadron Collider after earlier false sightings.
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LHCb: P_.*(4380, 4450)

R. Aaij et al., PRL 115 (2015) 072001

(a) c (b) LK — 29 B[O+
of R ¢ b

d
PB / VB hidden c predicted from

meson-baryon interactions:
Oset, Zou et al., PRL 105 (2010)

"new N*_. states are simply
brothers or sisters of the well
known N*(1535) and A*(1405)

... and many other dynamically
generated states ..."

phase space
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Guo, Meilner et al., PRD92 (2015) 071502 M [GEV] "
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uds sector ?
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uds sector ?

N* resonances

3000 — —
e = |=Lll_
:l\"(\‘\ss\(\g e I P e o 23 = o _ -
2500 —| — = = =
C ECE-Te == |
—_— —_— — 250
ot — [2220 = _& = =
S = R
= o ] — . & — 7| — sos| |
A [ (- rm | W= 3N 5 s | o |
- e ol |___ : - exp. values
ey g U. Loring et al.
1500 | |— 2 = E
110 == ur.Phys.J. A10
' J) (2001) 395
1000 —| )
Jt 1724 || 3724 || 572+ || 72+ || 92+ | |1 1/2+ [13/2+|| 1/2- || 3/2- || 5/2- || 7/2- || 9/2- ||11/2-][13/2-
L2T 2] 1311 Rj FlS F17 H19 Hl 11 Kl 13 Sll D13 DIS G17 G19 Il 11 Il 13

parity pattern + — + — — 17!
effective degrees of freedom ??

universitatbonn 3



uds sector ?

A¥ resonances
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uds sector — threshold dynamics

narrow peak narrow peak
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A(1405)

L-QCD "molecule” as dominating
Fock component
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J+p = K® + 3t anomaly @ K* threshold

R. Ewald et al. (CB/TAPS), PLB 713 (2012)
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J+p = K® + 3t anomaly @ K* threshold

R. Ewald et al. (CB/TAPS), PLB 713 (2012)
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¥ +p->K 43t

anomaly @ K* threshold

A. Ramos & E. Oset,
Phys. Lett. B727 (2013) 287

e vectormeson-baryon dynamics

e structure < N*(2080)(3/27) / N*(2090)(1/27)
[removed from PDG]

e delicate interference K*A/ K*2 channels
— KO 20 off neutron target to test
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t-channel Kinematics

P A(1405) X
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t-channel Kinematics

P A(1405) X
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t-channel Kinematics

forward (charged) particle
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t-channel Kinematics
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BGO-0OD experiment

spokespersons: P. Levi Sandri (Frascati) & H.S. (Bonn)
e combination of BGO central calorimeter & forward spectrometer
e high momentum resolution, excellent neutral & charged particle id
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BGO-OD experiment

spokespersons: P. Levi Sandri (Frascati) & H.S. (Bonn)
e combination of BGO central calorimeter & forward spectrometer
e high momentum resolution, excellent neutral & charged particle id
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ELSA accelerator
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First Results from y+p — K+AO/Z0)
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Particle ID & event reconstruction

central forward
(@) BGO 2y reconstruction @ OD pos. charged particles
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Particle ID & event reconstruction
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First Results from y+p — K'+A0/Z0)

Counts

forward K* in spectrometer
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v+p — K" +A(1116) @ forward angles

work of T. Jude
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v+p — K" +A(1116) @ forward angles

work of Th. Zimmermann & T. Jude
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— important constraint for
hypernuclei production
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v+p — K" +A(1116) @ forward angles

work of Th. Zimmermann & T. Jude
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Y

+p — K" +Z(1193)

K" nearly 41 acceptance & kinematic fit / neural network analysis

0.4

0.2

0.4

0.2

0.4

do/dQ [ub/sr]

A ESARRRRE

0.2

work of G. Scheluchin

\s=1690+15 MeV A \s=1720+15 MeV \s=1750+15 MeV

g 20
pm [

1s=1780+15 MeV

- \s=1810+15 MeV T \5-1840£15 MeV \5-1870+15
i o TN £
: o M\

= )"
v o~ L W

...............

1s=1900+15 MeV

VS—1960+1 \5-1990+15 MeV

\s=1930+15 MeV

ey

O

Tt

.................

=] -

\5=2130£25 MeV

15-2256+100 MeV

15-2030£25 MeV

SAPHIR 2003
LEPS 2006
CLAS 2010
BGO-OD 2016

universitatbonnl ;s



A(1405): initial tests — very preliminary
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A(1405): initial tests — very preliminary

missing mass to K*x® / MeV
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K° from proton target

work of B.-E. Reitz
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K° from neutron target

2 day test beam

work of T. Jude 23000
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K° from neutron target

2 day test beam

work of T. Jude

e KV — 21Y in BGO
e n(neutral) <6
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in addition:

e pfrom2% — p 1 in
forward spectrometer

+ 26 = 23753

PRI PR
500

ol by Ly |
600 700 800 900
2n° invariant mass [MeV]

IIIlIIIlIIIlIIIlI

o J(Mean =512 MeV

: J( Height = 296

. o=18 MeV

- Integral over + 2¢ = 5787

“300 400 500 600 700 800 900

2n0 invariant mass [MeV]

universitétbonnl 40



Summary

e BGO-OD is a uniqgue experiment for meson photoproduction,
e optimised for "forward kinematics" < low-t processes
e first (preliminary) results from initial tests and commissioning

— K* Ay photoproduction at extreme (forward) angles
— K* 2%, as check for Y* production

— K*A(1405)

— KO x* s from proton target over K* threshold

— K9 from neutron target

e open trigger: KY() data simultaneoulsy, also eta' etc.

e data taking ongoing
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BGO-0OD is a unique experiment for meson photoproduction,
optimised for "forward kinematics" <> low-t processes
first (preliminary) results from initial tests and commissioning

— K* Ay photoproduction at extreme (forward) angles
— K* 2%, as check for Y* production

— K*A(1405)

— KO x* s from proton target over K* threshold

— K9 from neutron target

open trigger: KY() data simultaneoulsy, also eta' etc.

data taking ongoing
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