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Current status of the LIONTRAP experiment — e¢SANGEETHA
SasipHARAND2, OLEsiA Brzropnoval, Sascua Raul, WoLrcanag
QuinT2, SVEN STurRM!, and Kraus Braum! — IMPIK, Heidelberg,
Germany — 2GSI Helmholtzzentrum, Darmstadt, Germany

Atomic masses with high precision are essential parameters for sensi-
tive tests of fundamental physics. LIONTRAP (Light-Ion Trap) is a
dedicated mass spectrometer aiming for various light ion mass mea-
surements with a relative precision of a few 10712 (ppt). Our latest
results include the atomic masses of the proton [1], the deuteron and
the HDT molecular ion [2]. These show an excellent agreement with
values extracted from laser spectroscopy of HDT [3] and the compar-
ison is limited by the precision of the relative mass of the electron,
A, (e). This brings in a motivation to measure the atomic mass of
4He which along with a g-factor measurement can improve the elec-
tron mass. Furthermore, the masses of 3He and 3T [4] can be used
as an important cross-check for the determination of the electron anti-
neutrino mass which is being investigated by the KATRIN experiment
[5]. In this contribution I will discuss the efforts to measure the alluded
systems at LIONTRAP.
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MOCCA: a 4k-pixel molecule camera for the position and
energy resolved detection of neutral molecule fragments at
the Cryogenic Storage Ring CSR — eANscarR Lowack!, DEN-
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MOCCA is a 64 x 64-pixel detector based on metallic magnetic
calorimeters (MMCs), enabling a spatially- and energy-resolved detec-
tion of neutral massive particles with keV kinetic energies on a detector
area of 4.5 cm x 4.5 cm with 99.5% filling factor. MOCCA was devel-
oped for the investigation of dissociative recombination, a fundamental
process in interstellar chemistry, at the Cryogenic Storage Ring CSR
at the Max-Planck Institute for Nuclear Physics in Heidelberg. For
this purpose, a high detection efficiency for molecule fragments with
kinetic energies between 1 and 300 keV, rates up to several hundred
hits per second and multi-hit capability are required. We present the
detector design and recent measurements showing the full functional-
ity of the detector. Measurements with 6 keV X-ray photons yielded
an energy resolution of 88 ¢V (FWHM). With this, MOCCA meets
all the requirements for its use at the CSR. MOCCA is presently the
largest and most complex MMC-based detector.



