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Implementation of Stored Waveform Inverse Fourier Transform
at the LEBIT Facility DANIEL BURDETTE, National Superconducting Cy-
clotron Laboratory — Penning traps are one the most important recent develop-
ments in mass spectrometry, and have been used successfully in the study of stable
particles and short-lived, rare isotopes. The Low Energy Beam and Ion Trap facil-
ity (LEBIT) at NSCL was the first to implement Penning trap mass spectrometry
at a high-energy, rare-isotope facility using projectile fragmentation. LEBIT was
designed to be efficient and sensitive in order to make optimal use of the most ex-
otic beams available at NSCL. Contaminant isotopes of similar masses also enter
the trap and need to be identified and cleaned before recording data. To optimize
experimentation time the stored waveform inverse Fourier transform (SWIFT) was
implemented to quickly clean contaminants from the trap. This method removed
the need to individually identify specific contaminants by application of a broad-
band cleaning RF excitation. The ion of interest will only respond to a very narrow
band excitation, and every contaminant will be cleaned by applying an RF field at
all other frequencies. This study was carried out to characterize the application of
SWIFT to high-precision Penning trap mass spectrometry. In offline tests with 39K
ions, a resolving power of 7,400 was demonstrated and resolving powers of > 105 are
possible.

Daniel Burdette
National Superconducting Cyclotron Laboratory

Date submitted: 25 Jul 2014 Electronic form version 1.4


