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The 60-day spontaneously fissioning isotope californium-254 is the most neutron-rich known isotope of this
element. Due to its anomalously long half-life, it is predicted to have a particularly high impact on the bright-
ness of electromagnetic transients associatedwith neutron starmergers on the timescale of 10 to 250 days [Zhu
et al., AJL 863, L23 (2018)]. Experimental information on Cf-254 is scarce, owing to limited production capa-
bilities in the laboratory. We have performed optical spectroscopy on this and other neutron-rich isotopes in
this part of the nuclear chart. For this, targets of heavy Cm isotopes were neutron-irradiated at the High Flux
Isotope Reactor, Oak Ridge National Laboratory (ORNL), Oak Ridge, TN, USA, to breed transcurium isotopes
including Cf-252 and Es-253,254. A chemical separation performed at ORNL’s Radiochemical Engineering
Development Center yielded the Es fraction, which also contained some Cf-252. This sample was shipped to
Johannes Gutenberg University Mainz (JGU), Mainz, Germany, via Florida State University (FSU), Tallahassee,
FL, USA, and then sent to Institut Laue-Langevin (ILL), Grenoble, France, for a second irradiation with ther-
mal neutrons to produce more neutron-rich isotopes including the 40-d isotope Es-255, which continuously
feeds the 20-h Fm-255, as well as 18-d Cf-253 and 60-d Cf-254. Laser resonance ionization spectroscopic stud-
ies were performed at the RISIKO mass separator at JGU. In californium, the hyperfine structure of the 420
nm ground state transition in Cf-253 and the isotope shift of Cf-254 in the 417 nm and 420 nm ground-state
transitions were determined with high resolution down to 140 MHz FWHM by using the Perpendicularly-
Illuminated Laser Ion Source and Trap (PI-LIST). These data provide a basis for a King plot analysis of the
optical spectrum of Cf-254 based on known results in lighter californium isotopes, where substantially more
data are available.

Author: BERNDT, Sebastian (Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany)

Co-authors: BRIZARD, Alexandre (GSI Helmholzzentrum für Schwerionenforschung GmbH, 64291 Darm-
stadt, Germany; GANIL, 14076 Caen, France); LORIA BASTO, Andrea T. (Johannes Gutenberg Universität Mainz,
55099 Mainz, Germany; Helmholtz-Institut Mainz, 55099 Mainz, Germany); Prof. DÜLLMANN, Christoph E.
(Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany; Helmholtz-Institut Mainz, 55099 Mainz, Ger-
many; GSI Helmholzzentrum für Schwerionenforschung GmbH, 64291 Darmstadt, Germany;); MOKRY, Christoph
(Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany; Helmholtz-Institut Mainz, 55099 Mainz, Ger-
many); Prof. HANSTORP, Dag (University of Gothenburg, 41296 Gothenburg, Sweden); MÜNZBERG, Danny
(Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany; Helmholtz-Institut Mainz, 55099 Mainz, Ger-
many; GSI Helmholzzentrum für Schwerionenforschung GmbH, 64291 Darmstadt, Germany); Dr RENISCH, Den-
nis (Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany; Helmholtz-Institut Mainz, 55099 Mainz, Ger-
many); STUDER, Dominik (Helmholtz-Institut Mainz, 55099 Mainz, Germany; GSI Helmholzzentrum für Schwe-
rionenforschung GmbH, 64291 Darmstadt, Germany); DORRER, Holger (Johannes Gutenberg Universität Mainz,
55099 Mainz, Germany); Dr WARBINEK, Jessica (GSI Helmholzzentrum für Schwerionenforschung GmbH, 64291
Darmstadt, Germany); EZOLD, Julia G. (Oak RidgeNational Laboratory, Oak Ridge, 37831Oak Ridge, TN, USA); RUNKE,
Jörg (Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany; GSI Helmholzzentrum für Schwerionen-



forschung GmbH, 64291 Darmstadt, Germany); VAN BEEK, Kenneth (GSI Helmholzzentrum für Schwerionen-
forschungGmbH, 64291Darmstadt, Germany; TechnischeUniversität Darmstadt, 64289Darmstadt, Germany); Prof.
WENDT, Klaus (Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany); HENS, Korbinian (HÜBNER
GmbH & Co. KG, Division HÜBNER Photonics, 34123 Kassel, Germany); MYHRE, Kristian (Oak Ridge National
Laboratory, Oak Ridge, 37831 Oak Ridge, TN, USA); KAJA, Magdalena Anna (Johannes Gutenberg Universität
Mainz, 55099 Mainz, Germany); Dr GUTIÉRREZ, Manuel J. (Helmholtz-Institut Mainz, 55099 Mainz, Germany; GSI
Helmholzzentrum für Schwerionenforschung GmbH, 64291 Darmstadt, Germany; Universität Greifswald, 17489
Greifswald, Germany); STEMMLER,Matou (Johannes Gutenberg Universität Mainz, 55099Mainz, Germany); Prof.
BLOCK, Michael (Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany; Helmholtz-Institut Mainz, 55099
Mainz, Germany; GSIHelmholzzentrum für SchwerionenforschungGmbH, 64291Darmstadt, Germany); URQUIZA-
-GONZÁLEZ, Mitzi (HÜBNER GmbH & Co. KG, Division HÜBNER Photonics, 34123 Kassel, Germany; University
of Gothenburg, 41296 Gothenburg, Sweden); DrKNEIP, Nina (Johannes Gutenberg UniversitätMainz, 55099Mainz,
Germany); TRAUTMANN, Norbert (Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany); CHHETRI,
Premaditya (Helmholtz-Institut Mainz, 55099 Mainz, Germany; GSI Helmholzzentrum für Schwerionenforschung
GmbH, 64291 Darmstadt, Germany); HASSE, Raphael (Johannes Gutenberg Universität Mainz, 55099 Mainz, Ger-
many); Dr HEINKE, Reinhard (CERN, 1211 Geneva, Switzerland); SCHRELL, Samantha K. (Oak Ridge National
Laboratory, Oak Ridge, 37831 Oak Ridge, TN, USA); Dr RAEDER, Sebastian (Helmholtz-Institut Mainz, 55099
Mainz, Germany; GSI Helmholzzentrum für Schwerionenforschung GmbH, 64291 Darmstadt, Germany); AL-
BRECHT-SCHÖNZART,Thomas E. (Department of Chemistry, Colorado School of Mines, 80401 Golden, Colorado,
USA); NIEMEYER, Thorben (Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany); Dr KIECK, Tom
(Helmholtz-InstitutMainz, 55099Mainz, Germany ; GSI Helmholzzentrum für SchwerionenforschungGmbH, 64291
Darmstadt, Germany); Prof. KOESTER, Ulli (Institut Laue-Langevin, 38042 Grenoble, France)

Presenter: BERNDT, Sebastian (Johannes Gutenberg Universität Mainz, 55099 Mainz, Germany)

Session Classification: Plenary


