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The BGO-OD experiment at the University of Bonn’s ELSA accelerator facility in Ger-
many is ideally suited to investigate photoproduction at extreme forward angles. It com-
bines a highly segmented BGO electromagnetic calorimeter at central angles and an open
dipole magnetic spectrometer in the forward direction. This allows the detection of forward
going kaons, and complex final states of mixed charge from hyperon decays.

Current projects at the BGO-OD experiment include strangeness production of γp →
K+Λ/Σ0 at forward angles, K0Σ0 with a deuteron target and K+Λ(1405) line shape and
cross section measurements.

Keywords: Λ(1405) ; BGO-OD ; strangeness photoproduction.

1. Introduction

Hadron spectroscopy is used to investigate the degrees of freedom of the con-
stituents of the nucleon. Since the conception of the quark model, there have been
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descriptions of baryons and mesons with more than three and two valence quarks
respectively. Such hadrons could manifest as penta- and tetraquarks, or as meson-
meson and meson-baryon molecular like states. Candidates for such exotic matter
were found in recent years in the charm sector1, 2, and there is evidence that sim-
ilar configurations may exist in the light, strange sector3. To study such effects in
photoproduction experiments, access to a low momentum exchange region, where
the meson is produced at forward angles is crucial.

The BGO-OD experiment at the University of Bonn’s ELSA accelerator facil-
ity in Germany is ideally suited for this endeavor. It combines a highly segmented
BGO electromagnetic calorimeter at central angles and an Open Dipole magnetic
spectrometer in the forward direction. This allows the detection of forward going
kaons, and complex final states of mixed charge from hyperon decays (see sec-
tion 2). Preliminary results in current projects are shown in section 3 for Λ(1405)
production, in section 4 for γn → K0Σ0 and in section 5 cross section measure-
ment of γp → K+Λ/Σ0 in the extreme forward regime. The presented results are
only a handful of currently pursued projects.

2. The BGO-OD experiment

BGO ball Open Dipole magnetflux monitoring

e--beam

goniometer

Tagger magnet

Tagger
ARGUSbeam dump
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forward spectrometer central detector

ToF
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Fig. 1. Overview of the BGO-OD experiment.

The BGO-OD experiment, shown in figure 1, is located at the Electron
Stretcher Accelerator (ELSA) facility in Bonn. ELSA is an electron accelerator
with a quasi continuous beam up to 3.2 GeV4. The electron beam hits a radiator
inside the goniometer tank, which creates a real photon beam via bremsstrahlung.
The energy of the photons is determined by a measurement of the bremsstrahlung
electron with the Tagger detector. The photon beam interacts with the target cell
inside the BGO ball, which is filled with liquid hydrogen or deuterium. The fi-
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n al st at e p arti cl es of t h e r e a cti o n ar e d et e ct e d  wit h t h e  B G O c al ori m et er usi n g

bis m ut h g er mi n at e o xi d e cr yst als b et w e e n p ol ar a n gl es 2 5 ◦ t o 1 5 5◦ .  C h ar g e d p ar-

ti cl es tr a v eli n g i n θ < 1 2 ◦ ar e d et e ct e d i n t h e f or w ar d d et e ct or.  T h e tr a c k tr aj e ct or y

b ef or e t h e o p e n- di p ol e  m a g n et is  m e as ur e d  wit h t h e  M O M O a n d S ci Fi 2 s ci ntill at-

i n g fi br e d et e ct ors, a n d t h e drift c h a m b ers  m e as ur e t h e tr aj e ct or y aft er t h e  m a g n et.

T h e  m e as ur e d tr a c k c ur v at ur e is us e d t o d et er mi n e t h e  m o m e nt u m,  w hil e t h e  T o F

w alls at t h e e n d of t h e e x p eri m e nt  m e as ur e t h e v el o cit y vi a ti m e of fli g ht.

3. Λ ( 1 4 0 5) p h ot o p r o d u cti o n

Si n c e y e ars it is s p e c ul at e d t h at t h e Λ ( 1 4 0 5) h as a  m ol e c ul ar li k e str u ct ur e of

N K̄ 5 6 .  L atti c e  Q C D c al c ul ati o ns gi v e  m or e s u p p ort f or t h e  m ol e c ul e li k e str u ct ur e

c o m p ar e d t o a g e n ui n e t hr e e q u ar k st at e 7 8 .  B G O- O D is i d e all y s uit e d t o d et e ct

t h e Λ ( 1 4 0 5) → π 0 Σ 0 d e c a y.  T h e pr eli mi n ar y r es ults o n t h e li n e s h a p e of t h e π 0 Σ 0

d e c a y ar e c o m p ar e d t o ot h er e x p eri m e nt al r es ults i n fi g ur e 2 a,  w hil e fi g ur e 2 b

s h o ws a n e n er g y bi n of t h e  m e as ur e d di ff er e nti al cr oss s e cti o n.  T h e li n e s h a p e

a n d cr oss s e cti o n a gr e es t o t h e ot h er e x p eri m e nt al d at a  wit hi n st atisti cs,  w hil e

t h e f or w ar d s p e ctr o m et er all o ws t h e e xt e nsi o n of t h e  C L A S cr oss s e cti o n t o  m or e

f or w ar d a n gl es.
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4. K0Σ0 with deuterium target
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Fig. 3. Preliminary differential cross section
on γn(p) → K0Σ0(p) using a deuterium target.
The red line shows the predictions for the total
cross section 3.

Previous measurements of the γp→ K0Σ+

cross section showed a cusp over the K∗Y
thresholds12. Similar models which pre-
dicted the pentaquark at LHCb, predict
a rise in the K0Σ0 cross section at the
exact same energy3. In these models
a K∗ is created below threshold, feed-
ing the K0Σ+ cross section. At BGO-
OD deuteron data was analyzed on the
γn(p) → K0Σ0(p) reaction by K. Kohl.
The preliminary results are shown in fig-
ure 3. They show consistency with the
predicted structure of the interaction.

5. K+ at extreme forward angles

The γp→ K+Λ cross section at forward angles is virtually unconstrained by data,
which correspond to low transfer momentum, t 13. Preliminary results on the K+Λ
and K+Σ0 cross section in this kinematic regime were analyzed by T.C. Jude at
BGO-OD and are shown in figure 4. BGO-OD experiment shows a high statistics
compared to other experimental results in the forward region. The high angular
resolution of the forward spectrometer allows to map out crucial regions at low t.
The K+Σ0 cross section shows a apparent cusp close to multiple thresholds, which
is still under investigation.
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(a) γp→ K+Λ. Red data shows the
CLAS results of McCracken 14.
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(b) γp→ K+Σ0. Red data shows the
CLAS results of Dey 15.

Fig. 4. Differential cross section for γp to K+Λ (a) and K+Σ0 (b) for forward going K+. Blue data
shows the CLAS results of Bradford 16, while green shows the SAPHIR data 17.
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6. Summary and Outlook

Current projects at BGO-OD investigate strangeness photoproduction. The here
presented γp → K+Λ, γp → K+Σ0, γp → K+Λ(1405) and γn(p) → K0Σ0

analyses are only a subset of the projects to come. The future projects will include
K∗ and hypernucleus production. Also non-strange analyses like the γp → η′p
are currently pursued.
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