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The rare-earth region has been one of the main
areas of research in Nuclear Physics, due to the
rapid changes in collectivity observed in each
isotopes.

The Gd isotopes are some of the most prominent
nuclei in this region, but still lack necessary
spectroscopic information, like cross-section
measurements or branching ratios in deformed
states.

In this work, we specifically studied 152-154Gd, since
they are part of the sudden change in collectivity
observed in Gd isotopes between 152≤A≤155.

Motivation

Gd
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The experiment was conducted at the 9 MV Tandem at IFIN-HH in Romania, employing the
ROSPHERE array equipped with 15 HPGe across 3 rings at 37o, 90o and 143o.

Experimental Setup

A beam of 18O was accelerated in the energy range of 61-67 MeV
and interacted with a target of natural 138Ba, covered with an Au foil
from both sides, since Ba is a metal that oxidizes quickly.

True-to-scale representation of the target
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Results
Relative cross-sections:

The PACE4 algorithm is based
on the Bass potential and has
been proven to work only for
energies above the Coulomb
barrier and when the fission
channel is small.
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Results

Branching rations in 153Gd:Branching rations in 152Gd:
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• A good agreement between current and previous experimental data has been established

• The PACE4 algorithm significantly underestimates the fusion-evaporation channel to 152Gd 
for energies below the Coulomb Barrier

• This work reports on the first-ever experimental results for relative cross-sections in        
152-154Gd

• New and updated values for branching ratios in 152,153Gd have been extracted

Conclusion
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