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The Isotope Mass Separation OnLine (ISOL) has been developed for over fifty years to study short lived ra-
dioisotopes. Since then the technique has diversified and many different facilities have been constructed, with
post-accelerators used for nuclear structure studies. In parallel, the field of superheavy element research has
progressed with the synthesis and investigation of more than 15 new chemical elements. These elements are
produced by heavy-ion induced reactions with actinide targets, where the recoil products are stopped in gas-
filled cells. While recoil mass (pre)separators are now commonly used for isotope identification or chemical
studies, no heavy elements have so far been investigated exploiting the ISOL method.

Here we present the production of 256Lr (Z=103) radioisotopes, and their identification after formation of
an ISOL beam at JAEA, Tokai. A surface ion source has been developed and its operation parameters char-
acterized with a series of radiolanthanides[1]. The conditions were optimized to exploit the low production
rates. From the measured efficiencies, it was possible to determine the first ionization potential of Lr at an
one-atom-at-a-time production rate. The experimental figure closely matches theoretical predictions obtained
using state of the art computational methods[2].

This novel method could possibly be extended for other superheavy element investigations.
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