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Currently, the high-precision Penning trap mass spectrometer PENTATRAP [1] is being built
up at the Max-Planck-Institut fur Kernphysik, Heidelberg, Germany. It aims at mass-ratio
measurements of highly charged medium- to high-Z ions with uncertainties of a few parts in
10*, a precision so far only achieved for relatively light elements [2].

Mass-ratio measurements at this precision are of interest for fundamental studies in various
fields of physics. As one example, mass-differences between mother and daughter nuclei in
e.g. the B-transitions *’Re > *’0Os and '**Ho > '*Dy are important input parameters for
neutrino mass determinations [3,4]. As another example, “weighing” the binding energy of
the last remaining electron in hydrogen-like *®®Pb with a precision of 1 eV would be an
improvement over current X-ray spectroscopy results [5] and constitute a stringent test of
QED in the regime of extreme electromagnetic fields.

At PENTATRAP, mass-ratios will be determined by the measurement of cyclotron frequency-
ratios in the strong magnetic field of the trap. The experiment will host five identical
cylindrical Penning traps [6]. Dedicated image current detection systems [7] with single-ion
sensitivity will allow for simultaneous cyclotron frequency determinations in all measurement
traps. This, together with the five-trap setup, enables measurement schemes ensuring
cancellation of magnetic field fluctuations in the determination of mass-ratios to first order.
Electron Beam lon Traps [8] will provide access to highly charged ions. The housing of the
traps will be immersed in a bath of liquid helium, so that proper vacuum conditions for the
trapping of highly charged ions for hours or even days will be achieved by means of
cryogenic pumping.

Further details as well as the current status of the experiment will be presented in the poster.
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