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Probing **"Mo isomer depletion with an isomer
beam in HIRFL

Contenu

As the inverse process of internal conversion, Nuclear Excitation by Electron Capture (NEEC) was predicted
to play an important role to trigger the isomer depletion [1], which is a potential path for releasing nuclei
energy stored in isomer [2]. Traditionally, NEEC is expected to be observed in two scenarios, plasma and
slowing down process of highly-charged ions. However, in both cases, NEEC might be sheltered by other
mechanisms, such as Coulomb excitation.

The first experimental observation on NEEC was reported in the slowing down process of **™Mo [3]. The
observed isomer depletion probability was too large to be reproduced by Coulomb excitation, and thus at-
tributed to NEEC. However, a subsequent theoretical work unveiled a dramatic gap between the theoretical
and experimental results [4]. Later, another theoretical work was devoted to resolve the disagreement by
considering the momentum distribution for bound electron rather than free electron [5]. However, only the
upper limit was slightly increased and the discrepancy remained. On the experimental side, a comment was
addressed on the influence of complex y background which may cause the overestimation of isomer depletion
probability [6].

To avoid the complex 7 background, we produce a **™Mo secondary beam using the RIBLL in HIRFL to sep-
arate the isomer depletion from the primary reactions. In such a low «-ray background environment, the
signature of isomer depletion is not observed, and an upper limit of 2x10~° is estimated for the excitation
probability. This is consistent with the theoretical expectation. This measurement was performed with lower
recoiling energies than the previous experimental work. However, the discrepancy between the two experi-
mental results also exceeds the theoretical expectation based on NEEC mechanism.

Further experimental investigations with low ~-ray background and high recoiling energies are necessary
to verify if NEEC probability is large enough to be studied in the slowing down process. If not, one need
considers to conduct measurements under resonance conditions.
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