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Superheavy elements tend to decay mostly by alpha decay and spontaneous fission and their detection and
study often relies on the detection of the alpha particles and the fission products using silicon detectors. In
addition, half-lives can be deduced through the timestamps of implantation and decay events. This is possible
due to the fact that after production, the ions have 10s of MeV of energy, enough to be implanted beyond the
dead layer of a typical Si wafer.

In Berkeley Lab, we produce and detect superheavy elements using the 838” cyclotron and the Berkeley Gas-
filled Separator. In addition, to eliminate ambiguities, we can identify the mass number of the superheavy
elements using the FIONA setup. However, in order to study properties such as their mass, the superheavy
ions have to first be stopped in a gas catcher and then trapped in a Paul trap in order to have an acceptable
emittance. After cooling and bunching, they can only be accelerated to an energy of a few keV which is not
enough to penetrate the dead layer of the Si wafer at the end of FIONA.

To overcome this limitation, we have developed a novel Time-of-Flight detector for use in mass identifica-
tion experiments with FIONA and future high precision mass measurement experiments with the MR-ToF in
Berkeley Lab. This detector combines a double-sided-silicon-strip detector (DSSD) and a micro-channel plate
detector (MCP). The former provides the position sensitivity that corresponds to an A/q in FIONA as well as
the decay information. The latter is used to detect secondary electrons emitted upon impact on the DSSD
which provide the implantation time. This new detector significantly reduces the background in FIONA, al-
lows for lifetime measurements and preserves the position resolution. The design, first results and current

and future applications will be discussed.
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