A carbon cluster ion source for absolute mass calibtion at TRIGA-TRAP
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Introduction and motivation: Penning trap mass Conclusion and outlook A laser ablation ion source for
spectrometers are leading devices to determineobne the production of carbon cluster ions was develppested
the most fundamental property of a nucleus: itssniak and brought into operation at the TRIGA-TRAP fagili
To this end, the cyclotron frequeney= q B/ (2 7m) of Reference ions for absolute mass calibration anes th
a stored ion is measured, wherelenotes the chargm available, and the stability of the source was destrated
the mass of the ion, ar8l the magnetic field strength, by 14 hours continuous operation without any maiatee.
which is obtained from a calibration with a refezerion Mass measurements on lanthanoide and actinoideeetem
of well-known mass. A new laser ablation ion source are currently in progress.

was developed for TRIGA-TRAP [2] to produce carbon
cluster reference ions, facilitating absolute mass
measurements, since carbon clusters are integer
multiples of the atomic mass unit. Systematic stsicdf

the accuracy of the mass spectrometer can be pexbr

by carbon cluster cross-reference measurementsn3],
which the well known frequency ratio of two diffete
carbon cluster ions is determined. Furthermore;esia
large variety of reference ions with well-known mas
provided, a reference ion species with a cyclotron
frequency similar to the ion of interest can bestd in £
order to minimize systematic mass dependent§
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Experimental setup and results Laser ablation is the
common approach to generate carbon clusters fos mas
spectrometry purposes. At TRIGA-TRAP a pulse from a
frequency-doubled Continuum Minilite Nd:YAG lasdr a

a wavelength ok = 532 nm, with a pulse width af= 5 C. | {\ N C.*
ns, and a repetition rate below 1 Hz is guided iato 20 UV #
vacuum chamber and focussed on a Sigfadarget WMMM WM[
with an energy density of 120 to 250 MW/crithereby, 0 30 100 120 140 160
carbon is removed from the target surface, anchanm

is formed, in which carbon clusters are created and

ionized. Afterwards, they are extracted by an ef@le  rigyre 1. Time-of-flight spectra recorded aftercéijEn of carbon
of Pierce geometry, focussed by an Einzel lensadient clusters from the preparation Penning trap in otdedentify the
a 90° deflection guided by conventional ion opiit® ion species. Different fractions of the mass speetproduced by
the Penning traps. A detailed description of tha io the ion source were sampled.

source is found in [4, 5].
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amount of gadolinium monoxide ions and americium

monoxide ions for a first off-line mass measurement
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