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The Search for Double Alpha Decay at the FRS Ion
Catcher, GSI: Ra-224 Data Analysis Status

The idea of the capability of nuclei to emit two alpha particles simultaneously dates back to the late 1970s,
inspired by the concept of two-proton radioactivity. Subsequently, observation of the exotic decay was con-
sidered unfeasible due to the extremely low branching ratio, which was calculated to be on the order of 10−20

or less. Recent theoretical work by Mercier et al. (PRL 127, 012501 (2021)) raised the estimate to 10−8, which
triggered several experiments to search for the double alpha decay at GSI, CERN, and MSU.

In this report, we will focus on the results of an experiment on the search for Ra-224 double alpha decay,
which was conducted at the FRS Ion Catcher (GSI). The offline production of Ra-224 from a Th-228 source
provides a clean spectrum of decay products and reduces the contribution of random coincidences. To allow
onward filtering of candidate double alpha-decay events, a Monte Carlo-based simulation and analytical data
handling procedures have been developed. Background simulation results will be shown, and estimates of the
time and energy resolution of the DSSD detectors will be presented.

Authors: Mr SIMONOV, Makar (Justus Liebig University Giessen); Dr WILSENACH, Heinrich (The Hebrew
University of Jerusalem); HEITZ, Louis (IJCLab & CEA/Irfu/DPhN); Dr AYET SANANDRÉS, Samuel (University of
Valencia); Dr DAVINSON,Thomas (University of Edinburgh); DICKEL, Timo (GSI Helmholtzzentrum für Schweri-
onenforschung); KHAN, Elias (IPN Orsay); Prof. MORRISSEY, David (Michigan State University); REITER, Moritz
Pascal (University of Edinburgh); Dr VARGA, Laszlo (Technical University of Munich); Dr AMANBAYEV, Daler
(GSI); HALL, Oscar (University of Edinburgh); Dr POHJALAINEN, Ilkka (University of Jyväskylä); Dr THEISEN,
Christophe (CEA Saclay); Dr TORTORELLI, Nazarena (Ludwig-Maximilians-Universität München); Dr YU, Jia-
jun (GSI); ZHAO, Jianwei (GSI Helmholtzzentrum für Schwerionenforschung GmbH(GSI)); Mr BECK, Soenke
(GSI); Dr BERGMANN, Julian (Justus Liebig University Giessen); Dr GE, Zhuang (University of Jyväskylä); Prof.
GEISSEL, Hans (GSI); HORNUNG, Christine (GSI); Prof. KALANTAR-NAYESTANAKI, Nasser (University of
Groningen); KRIPKÓ-KONCZ, Gabriella (Justus Liebig University Gießen); Dr MARDOR, Israel (Tel Aviv Uni-
versity/Soreq Nuclear Research Center); NARANG, Meetika (GSI/ University of Groningen); PLASS, Wolfgang
(Justus Liebig University Giessen/GSI); Prof. SCHEIDENBERGER, Christoph (GSI Helmholtz Centre/Justus Liebig
University Giessen); SINGH, Suraj Kumar (GSI); Dr STATE, Alexandru (‘Horia Hulubei’National Institute for R&D
in Physics and Nuclear Engineering); VANDEBROUCK, Marine (CEA Saclay DPhN); Prof. WOODS, Philip J.
(University of Edinburgh); FRS ION CATCHER COLLABORATION

Presenter: Mr SIMONOV, Makar (Justus Liebig University Giessen)

Session Classification: Poster session

Track Classification: Nuclear Structure, Spectroscopy and Dynamics


