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spectroscopy experiments
Authors: Xingchi Han1; SHUO WANG2

1 Shandong University, China
2 SHANDONG UNIVERSITY(WEIHAI), SCHOOL OF SPACE SCIENCE AND PHYSICS

Corresponding Author: hxchi@outlook.com

A particle detector array designed for light-charged particles, known as the CsI-bowl, was built for
exit channel selection for in-beam gamma-ray spectroscopy experiments. This device is composed
of 64 CsI(Tl) detectors, organized in a structure reminiscent of a tea-bowl. High quantum efficiency
photodiodes, characterized by their minimal mass, were employed to collect scintillation light. Its
design, construction, particle identification resolution, and its effectiveness in relation to exit channel
selection are described in this paper. In source tests, the optimal figure of merit for the identification
of gamma-particles and gamma-rays using the charge comparison method was found to be 3.3 and
12.1 for CsI detectors coupled to photodiodes and avalanche photodiodes, respectively. The CsI-
bowl demonstrated effectiveness in identifying particles, specifically the emission of protons and
-particles in the 58Ni(19 F, xpyn) fusion–evaporation reaction, thereby enabling the selection of the
desired exit channels.
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An analysis of cross sections of elastic scattering of 17F on 12C, 14N, 58Ni, and 208Pb nuclei at energy
170 MeV and on 208Pb at various energies is carried out by using the microscopic optical potentials
(OPs) [1]. The proton and neutron density distributions of the exotic nucleus 17F are computed in
the framework of microscopic models. The real part of the OP is calculated by a corresponding fold-
ing procedure accounting for the antisymmetrization effects, while the imaginary part is obtained
on the base of the high-energy approximation [2]. In the hybrid model of the optical potential de-
veloped and explored in our previous works [3,4] the only free parameters are the depths of the
real and imaginary parts of the OPs obtained by fitting the experimental data. A good agreement
of the theoretical results with the available experimental data is achieved pointing out clearly to a
peripheral character of the scattering.
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In order to potentiate the experiments with Brazil Radioactive Ion Beam (RIBRAS), new VME (Versa
Module Euro Card) Data Acquisition (DAQ) modules characteristics to control, triggering and data
acquisition will be described. The DAQ should be defined to include the Double/Single Sided Silicon
Strip Array and Neutron Wall detectors with maximum readout efficiency, no dead time, data selec-
tion and event synchronization.
CAEN digitizer modules for VME provide features like zero suppressed readout and overflow sup-
pression. Zero suppression, once enabled, prevents conversion of value which is lower than user
defined threshold. Overflow suppression, once enabled, aborts the memorization of data which con-
stitutes an ADC overflow.
Adding FPGAs (field programmable gate array) to data acquisition provides pre- and post-algorithmic
processing on data. The hardware elements chosen should have features that make the modules easy
to program and handle.
A feasibility analysis of using this experimental setup to investigate the dineutron-cigar configura-
tion in reactions with light radioactive nuclei is presented.
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Les baryons omega b moins composé de deux quark strange et d’un bottom est un baryon lourd
qui fascine les physiciens depuis sa découverte en 2009.Cependant ce n’est que récemment, grâce
à l’expérience LHCb(Large Hadron Collider beauty)au Large Hadron Collider(LHC)par le CERN(
Conseil Européen pour la Recherche Nucléaire), que des états excités excités du baryon omega b
moins ont été découvert avec précision sans précédent. Les baryon omega b moins se désintègre en
baryons moins légers et muons, l’expérience de LHCb a permis de mesurer expérimentalement les
masses et les largeurs naturelles de plusieurs de ces états excités.
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