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Gruppenbericht HK 44.1 Fr 14:00 1B/C
Exclusive results for the e~ A — X reaction — eOLIVER BuUSS,
TINA LEITNER, and ULRICH MOSEL — Institut fiir Theoretische Physik,
Universitiat Gieflen

We investigate electron scattering off nuclei using a transport approach
for the description of the the final state interactions. Our major aim
is the description of exclusive observables such as pion production and
nucleon knockout within the kinematical range of W < 2 GeV and
Q? < 2GeVZ2.

The nuclear ground state is modeled within a local Thomas-Fermi
approach including mean fields and realistic density distributions. For
the e~ A reaction we apply impulse approximation and include quasi-
elastic scattering, resonance excitations and direct pion production for
the initial vertex. The particles being produced in the initial reaction
are transported out of the nucleus using the GiBUU off-shell transport
model which allows for a full coupled channel treatment of the final
state interactions.

Within the same framework, also pion production in neutrino nu-
cleus scattering can be analyzed. The good description of electron scat-
tering serves as a benchmark for this reaction which is an essential
background for current neutrino oscillation experiments.

This work is supported by DFG.

HK 44.2 Fr 14:30 1B/C
Investigation of the 3He—n Final State in dp-Reactions
at ANKE — eToBIAS RAUSMANN, PAUL GOSLAWSKI, ALFONS
KHOUKAZ, TIMO MERSMANN, MALTE MIELKE, MICHAEL PAPENBROCK,
and ALEXANDER TASCHNER for the ANKE-Collaboration — Institut
fiir Kernphysik, Westfilische Wilhelms-Universitit, Miinster, Germany

The existence of n-mesic nuclei is an open issue of research in hadron
physics. In order to search for the possible formation of such a bound
systems, production measurements with an 7 meson and a light nu-
cleus in the final state are of great interest. Therefore, the reaction
d+p—3He+n has been investigated at the ANKE spectrometer with
high precision using a continuously ramped accelerated beam at excess
energies ranging from below threshold up to Q=-+12 MeV. Due to the
full geometrical acceptance of the ANKE spectrometer high statistics
data have been obtained from which information about the final state
interaction and thus about the scattering length of the n-nucleus sys-
tem have be gained. Additionally, data at excess energies of Q = 20, 40
and 60 MeV have been recorded in order to determine total cross sec-
tions and to investigate contributions from higher partial waves. The
results of the measurements at higher energies will be presented and
compared with the results obtained close to threshold.
Supported by the COSY-FFE program

HK 44.3 Fr 14:45 1B/C
Search for w-mesic nuclei* — eKAROLY MAKONYI for the
CBELSA /TAPS-Collaboration — II Physikalisches Institut, Heinrich-
Buff-Ring 16, 35392 Giessen

The existence and properties of w-mesic nuclei are being studied with
the tagged photon beam of the ELSA accelerator in Bonn. The com-
bined setup of the Crystal Barrel and MiniTAPS detector systems,
which form a 47 electromagnetic calorimeter, was used for detecting
the w — 7° + v decay mode. The recoiling proton was identified with
an aerogel Cherenkov detector. A first experiment on a carbon target
has been performed. The status of the analysis will be presented.

* Funded by DFG (SFB/TR16)

HK 44.4 Fr 15:00 1B/C
Determination of cascade effects in pionic hydrogen —
DIMITRIOS ANAGNOSTOPOULOS!, DANIEL CoviTA?, HUBERT GORKE?,
DETLEV GOTTA®, ALEXANDER GRUBER?, THOMAS JENSEN®, AL-
BERT HIrRTL?, PAUL INDELICATO®, ERIC-OLIVIER LE BIGOT®, VALERI
MARKUSHIN®, JOHANN MARTON%, MIKHAEL NEKIPELOV?, JOAQUIM DOS
SANTOS?, PHILIPP ScHMID?, SOPHIE SCHLESSER®, LEOPOLD SIMONSS,
oTHOMAS STRAUCH®?, JOAO VELOSO?, and JOHANN ZMESKAL? —
1Univ. Ioannina, Greece — 2Univ. Coimbra, Portugal — 3IKP, FZ
Jiilich — “4Stefan Meyer Inst., Wien — ®Lab. Kastler-Brossel, Univ.

Raum: 1B/C

Paris VI — SPSI, Villigen

The project PIONIC HYDROGEN aims at a precise measurement of
the strong interaction shift and width in pionic hydrogen and deu-
terium being directly related to the mN scattering lengths [1]. The de-
termination of the mIN scattering lengths constitutes a high-precision
test of the methods of Chiral Perturbation Theory. To extract hadronic
shifts and widths correctly it is necessary to take into account the
effects during the atomic de-excitation cascade. Most prominent are
Coulomb de-excitation and molecular formation. Access to these effects
from the pionic atom X-ray energies and line shapes will be discussed.
In addition, to study Coulomb de-excitation in absence of strong in-
teraction a high statistics measurement of muonic hydrogen was per-
formed. Results will be compared to predictions of cascade models.
[1] http://www.fz-juelich.de/ikp/exotic-atoms

HK 44.5 Fr 15:15 1B/C
Measurement of the depolarizing pe cross section using co-
moving electrons — eDIETER OELLERS for the PAX-Collaboration
— Institut fiir Kernphysik, Forschungszentrum Jiilich, Deutschland

In order to perform experiments with polarised antiprotons (PAX-
Collaboration) one needs an effective way to produce a stored polarized
antiproton beam. FILTEX showed that an unpolarised proton beam is
polarised when travelling through a polarised hydrogen target. For this
result there exist two competing theoretical explenations. One with a
strong contribution from electrons while the other sees an almost ex-
act cancellation of all electron effects. New calculations by Walcher and
Arenhoevel suggest a very large cross section for the spin-exchange be-
tween protons and electrons of (o P;.) ~ 2- 1013 barn at small relative
velocities T' &= 1.7 keV'. First results of a depolarising measurement at
these low energies are shown in this talk.

HK 44.6 Fr 15:30 1B/C
Hadron attenuation and color transparency at JLab energies
— eMURAT M. KAskuULOV, KAl GALLMEISTER, and ULRICH MOSEL —
Institut fiir Theoretische Physik, Universitdt Gieflen

We present detailed studies of the hadron attenuation in the electro-
magnetic reactions off nuclei at present and future JLab energies. The
Giessen Boltzmann—Uehling—Uhlenbeck transport approach GiBUU is
used to model the intranuclear dynamics and hadronization of trans-
mitted hadrons. The early onset of the pionic color transparency ob-
served recently at JLab will be critically examined.

HK 44.7 Fr 1545 1B/C
Decays, contact P-wave interactions and hyperfine struc-
ture in Omega- exotic atoms — eMIKHAIL KRIVORUCHENKO and
AMAND FAESSLER — Institut fiir Theoretische Physik der Universitét
Tiibingen, Baden-Wiirttemberg

Contact P-wave interactions connected to the Larmor interaction of a
magnetic dipole and Thomas spin precession in the filed of an electric
quadrupole are described and their implications for spectroscopy of
exotic Omega-atoms are studied. In order to evaluate the magnitude
of the contact P-wave interactions as compared to the conventional
long-range interactions and the sensitivity of spectroscopic data to the
Omega-hyperon quadrupole moment, we consider 2P states of Omega-
atoms formed with light stable nuclei with spins I > 1/2 and atomic
numbers Z < 10. The energy level splitting caused by the contact
interactions is 2-5 orders of magnitude smaller than the conventional
long-range interactions. Strong decay widths of p-Omega- atoms due to
reactions p+Omega- -> Lambda+Xi + 180 MeV, induced by t-channel
kaon exchange, are calculated. Omega- atoms formed with the light nu-
clei have strong widths 5-6 orders of magnitude higher than splittings
caused by the contact interactions. The low-L pattern in the energy
spectra of intermediate- and high-Z Omega-atoms thus cannot be ob-
served. The Omega- quadrupole moment can be measured by observing
x-rays from circular transitions between high-L levels in Omega- exotic
atoms. The effect of strong interactions in 208Pb-Omega- is negligible
starting from L = 10.The contact P-wave interactions exist in ordinary
atoms and muonic atoms.



