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Statistical gamma decay and pygmy resonance in
204Tl measured at DANCE
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Electromagnetic response of the nucleus is characterized by level density and photon strength functions –
two key ingredients for modeling statistical gamma decay. Knowledge of these quantities is crucial for our
understanding of neutron capture reactions occurring in stars, responsible for nucleosynthesis of heavy el-
ements. The so-called pygmy resonance in photon strength function has emerged as a critical component
for description of neutron-rich nuclei, interpreted as a neutron-skin oscillation outside the nuclear core. Yet,
there still remain questions about its nature and systematic properties \1. One of the regions where pygmy
resonance has been observed are nuclei with mass number A ≈ 200, such as gold or thallium \2.

Detector for Advanced Neutron Capture Experiments (DANCE) \3, located at the Los Alamos Neutron Science
Center \4, has been used to measure neutron capture cross sections for a broad range of nuclei, reaching from
nickel \5 to actinides \[6,7]. Due to its high efficiency and high granularity, DANCE is an ideal instrument to
detect complete gamma cascades, which presents unique capability to study level density and photon strength
functions.

This work is focused on studying statistical gamma decay in 204Tl –an isotope of particular interest in nu-
clear astrophysics, as 204Tl is a branching point in the s-process reaction chain. The experimental coincident
gamma-ray spectra were compared with their simulated counterparts using Monte-Carlo tool DICEBOX \8.
This allowed us to test different models of level density and photon strength functions, with an emphasis on
studying properties of the pygmy resonance. Our findings can help to accurately model neutron capture cross
sections using Hauser-Feshbach theory, as the pygmy resonance is usually not reflected in the widely used
photon strength functions models.
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