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Uncovering the Proton Drip-Line of Tm with TITAN’s
MR-TOF Mass Spectrometer
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The change in nuclear binding energy associated with a nuclear decay or reaction can be determined directly
using nuclear mass measurements. Precision mass spectrometry techniques, such as the Multiple-Reflection
Time-of-Flight technique (MRTOF), are therefore indispensable tools for characterizing the strength of nuclear
binding.

In the vicinity of the neutron-deficient limits of the N=82 shell closure, nuclear half-lives are sufficiently long
to allow for high-precision mass measurements up to, and even across the proton drip-line. This provides a
testbed for theoretical predictions of its location. Radioactive beam experiments were performed to establish
the precise location of the proton drip-line in the Tm isotopic chain. This was achieved by obtaining previously
unmeasued Tm masses, as well as by updating an anomalous mass contained within the 2020 Atomic Mass
Evaluation.

These measurements utilized beams of radioactive isotopes produced at TRIUMF’s Isotope Separator And
Accelerator (ISAC), a well-established ISOL facility. ISAC delivered high-intensity beams to the MRTOF at
TRIUMF’s Ion Trap for Atomic and Nuclear Science (TITAN), where they were measured to precisions on the
order of δm

m
≈ 10−7. Measurements of the rarest species weremade possible by employing the recently imple-

mented isobaric retrapping technique within the MRTOF to suppress contaminant species in the radioactive
beam.
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