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In this presentation a brief review is made of the two main accelerator facilities that participate in
the experimental nuclear physics program at IFUNAM in Mexico.
I will briefly describe our participation in the study of the unbound di-nucleon systems (2n and
2He) using traditional coincidence methods.
The use of the activationwith charged particles followed byAMS (AFAMS) to study the 11Be nucleus,
as well as other applications.
The study of rotational bands in light nuclei taking advantage of our supersonic gas jet target.
The upgrade of our 5.5 MV single-ended electrostatic (Van de Graaff) accelerator with a new Electron
Cyclotron Resonance Ion Source, in collaboration with JINR will also be described, together with its
applications to the production of monoisotopic targets of noble gases.
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Reaction cross sections for light proton-rich nuclei
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Light nuclei away from the valley of stability are characterized by low binding energies for
valence nucleons, leading to the formation of an extended matter distribution that, in some
nuclei, appear as exotic configurations like halo (e.g. 8B and 11Be) and borromean (e.g. 6He
and 11Li) structures. These exotic structures manifest themselves in a nuclear collision as a
narrow momentum distribution of the fragments after breakup and enhancement of the
interaction cross section. These signatures are readily apparent at energies around the
Coulomb barrier (Vb).
In this talk I will cover some of the recent experimental results with exotic nuclei with
emphasis on proton-rich nuclei and the (possibly) limitations of the reduction method often
used to compare the reduced reaction cross sections among the systems.
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A new region of fission isomers in medium-mass nuclei
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In a long series of experiments, in different settings, we have observed the Coulomb induced break-
up of the fission fragments (FFs) in the solid foils [1, 2]. The break-up occurs with a delay after the
initial binary fission event of the mother system. The fusion-fission channel is excluded as a cause of
the break-up at the typical energies of the FFs undergoing the break-up which are approximately 1
MeV per nucleon. In our experiments, the time-of-flight between the FF’s source and the foil where
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the break-up takes place provided an estimate of the delay. This value can be regarded as a lower
estimate of the lifetimes of the shape isomer states of the FFs undergoing the break-up. It is estimated
to be up to 400ns. The discussed in this work results on the induced break-up of the medium-mass
nucleus from the shape isomer state have not been observed experimentally before, and there are
no theoretical predictions of the observed effect.
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Recent Research Developments at RAON: Focus on KoBRA and
NDPS
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The RAON facility includes multiple experimental systems. These systems include the Korea Broad
Acceptance Recoil Spectrometer and Apparatus (KoBRA), focused on rare ion beam (RI) research,
and the Nuclear Data Production System (NDPS), a neutron production system.
KoBRA operates with stable and rare isotope beams at low energies of 1–40MeV/u, facilitating exper-
iments in nuclear physics. Following the first commissioning of the KoBRA facility in 2023, several
experiments were completed in 2024. These experiments utilized a 40Ar primary beam with a 12C
target, producing and identifying rare isotope beams. The production cross sections and momentum
distributions of the RI beams were measured. Additional research included 40Ar(p,p) scattering to
evaluate models that describe nuclear reactions at low energies. The capacity for single-event ef-
fect (SEE) testing was also demonstrated by irradiating space-grade semiconductors with heavy ion
beams at various Linear Energy Transfer (LET) values. Furthermore, the first commissioning of the
ISOL beam was completed, and the 25Na ISOL beam was accelerated through SCL3 and identified at
KoBRA.
NDPS, which recently completed commissioning, established neutron production capabilities at
RAON. KoBRA and NDPS contribute to the research conducted at RAON, supporting fundamental
and applied studies in nuclear and neutron physics.
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Physics with the K600 at iThemba LABS
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The K=600 magnetic spectrometer at iThemba LABS is a high resolution kinematically corrected
magnetic spectrometer for light ions. It has been used in nuclear reaction and structure studies
since its installation in 1994. Over the years its capabilities has been expanded and it now has the
capability to measure inelastically scattered particles and reactions at extreme forward angles that
includes zero degrees, making it one of only two facilities worldwide (the other being at RCNP, Japan)
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