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Due to the two-body nature of the alpha decay, nuclear alpha spectroscopy has become one of the most
relied upon techniques for accurate linking of nuclear masses. Based on a single nucleus of well-known
mass serving as anchor point, masses of all mother and daughter nuclei that possess an alpha-decay channel
can be determined precisely by the energy of the emitted alpha particles and, if present, subsequent gamma
rays. However, the evaluation of masses from spectroscopic data can be influenced by presently unknown
(especially low-lying) states in the alpha-daughters and also from complicated spectra that include a large
number of isotopes at the same time. In such cases as, e.g., 150Ho in the 1990’s [1], direct mass measurements
with high precision are desired for clarification. At the gas-filled recoil ion separator GARIS-II behind the
RILAC accelerator at the RIKEN, the nuclides 210-214Ac have been produced by 169Tm(48Ca,xn)217-xAc and
210-214Ra by 169Tm(48Ca,pxn)217-xRa reactions. Direct mass measurements of these isotopes have so far
been carried out only for 211,214Ra [2,3] by Penning-trap mass spectrometry at ISOLDE/CERN. The other
isotopes have been investigated by alpha spectroscopy from the 1960’s on (see e.g. [4]) and more recently
by alpha-gamma coincidence measurements performed at GSI (see e.g. [5,6]). Direct mass measurements of
the eight simultaneously produced isotopes have been performed using a multi-reflection time-of-flight mass
spectrograph (MRTOF-MS) coupled to GARIS-II [7]. In this contribution the experimental results, which
include six new direct mass measurements, will be presented. Among the new measurements, the existing
data in a somewhat wider region of neutron-deficient heavy isotopes and possible future impact of direct mass
measurements will be discussed in the context of the significant energy scales of collective effects in heavy
nuclei.
References:
[1] D. Beck et al., Eur. Phys. J. A 8, 307 (2000)
[2] C. Weber et al., Nucl. Phys. A 803, 1 (2008)
[3] M. Kowalska et al., Eur. Phys. J. A 42, 351 (2009)
[4] K. Valli et al., Phys. Rev. 167-4, 1094 (1968)
[5] F.P. Heßberger et al., Eur. Phys. J. A 8, 521 (2000)
[6] F.P. Heßberger, S. Hofmann, D. Ackermann, Eur. Phys. J. A 16, 365 (2000)
[7] P. Schury et al., Nucl. Instrum. Meth. B 376, 425 (2015)

Primary author: Dr ROSENBUSCH, Marco (RIKEN Nishina Center for Accelerator-Based Science)

Co-authors: Dr TAKAMINE, Aiko (RIKENNishina Center for Accelerator-Based Science); Prof. OZAWA, Akira
(University of Tsukuba); Dr KAJI, Daiya (RIKEN Nishina Center for Accelerator-Based Science); Prof. WOLLNIK,
Hermann (RIKEN Nishina Center for Accelerator-Based Science, New Mexico State University); Prof. MIYATAKE,
Hiroari (High Energy Accelerator Research Organization (KEK)); Dr HABA, Hiromitsu (RIKEN Nishina Center
for Accelerator-Based Science); Dr KOURA, Hiroyuki (Advanced Science Research Center, Japan Atomic Energy
Agency); Mr MURRAY, Ian (IN2P3-CNRS, Université Paris-Sud, Université Paris-Saclay); Dr MOON, Jun-Young



(Institute for Basic Science (IBS), High Energy Accelerator Research Organization (KEK)); Prof. MORITA, Ko-
suke (Kyushu University); Dr MORIMOTO, Kouji (RIKEN Nishina Center for Accelerator-Based Science); Prof.
MACCORMICK, Marion (IN2P3-CNRS, Université Paris-Sud, Université Paris-Saclay); Prof. WADA, Michiharu
(High Energy Accelerator Research Organization (KEK), RIKEN Nishina Center for Accelerator-based Science); Dr
REPONEN, Mikael (University of Jyväskylä); Dr SCHURY, Peter (RIKEN Nishina Center for Accelerator-Based
Science, High Energy Accelerator Research Organization (KEK), University of Tsukuba); Mr KIMURA, Sota (Uni-
versity of Tsukuba); Dr TANAKA, Taiki (Kyushu University, RIKEN Nishina Center for Accelerator-Based Sci-
ence); Mr NIWASE, Toshitaka (Kyushu University); Dr ITO, Yuta (RIKEN Nishina Center for Accelerator-Based
Science)

Presenter: Dr ROSENBUSCH, Marco (RIKEN Nishina Center for Accelerator-Based Science)

Session Classification: Breakout 1


