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MS 6.1 Wed 16:30 Empore Lichthof
Entwicklung eines Gasionisationsdetektors — eGEREON Ha-
CKENBERG, ALFRED DEWALD, CLAUS MULLER-GATERMANN, MARKUS
ScHIFFER, CLAUS FEUERSTEIN, GREGOR ZITZER, ALEXANDER STOLZ,
STEFAN HEINZE und RICHARD ALTENKIRCH — Universitdt zu Koln,
Institut fiir Kernphysik, Deutschland

Zur Spektrometrie kosmogener Nuklide wie 1°Be, 4C und 26Al, als
auch Actinoide wurde ein kleiner Gasionisationsdetektor entwickelt,
der zunéchst bei Pu-Messungen am 6MV Tandetronbeschleuniger ein-
gesetzt wurde. Das Detektordesign ist stark an den Ionisationsdetektor
der ETH Ziirich angelehnt [1]. Zur Bestimmung der elektrischen Felder
innerhalb des Detektors wurden mit dem Programm SIMION detail-
lierte Simulationsrechnungen durchgefiihrt. Da zunéchst keine konti-
nuierliche Gaszirkulation vorgesehen ist, wurde beim Bau speziell dar-
auf geachtet, dass Verunreinigungen des Zahlergases (Isobutan) durch
Auswahl geeigneter Materialien moglichst klein gehalten werden, um
die Standzeiten des Detektors zu maximieren. Die verwendeten Vor-
verstarker wurden am IKP der Universitit zu Koln selbst entwickelt
und gebaut. Die Detektoreigenschaften wurden mit verschiedenen Io-
nen wie 12C bei 26MeV, 37Cl bei 33MeV und 238U bei 12MeV getestet.
Auflésung und Resultate einer ersten Pu-Messung werden vorgestellt.

[1] A.M. Miiller et al., Performance of the ETH gas ionization cham-
ber at low energy, Nucl. Inst. Meth. B 287 (2012) 94.

MS 6.2 Wed 16:30 Empore Lichthof
Atmospheric picosecond IR laser desorption by impulsive vi-
brational excitation mass spectrometry (PIRL-DIVE-MS) —
oY INFEI Lul, CornELIUS L. PIETERSE!, WESLEY D. ROBERTSON!,
and R. J. DwayNE MiLLER!"2 — 1Max Planck Institute for the Struc-
ture and Dynamics of Matter, Hamburg, Germany — 2University of
Toronto, Toronto, Canada

Desorption by impulsive vibrational excitation (DIVE), using a re-
cently developed picosecond infrared laser (PIRL), has been shown to
be an efficient and ultra-soft laser ablation method for the extraction
of biomolecules from tissue and solution free of thermal and acoustic
damage. DIVE ablation has been shown to efficiently extract intact
and even functional proteins, protein complexes and viruses. Here we
apply DIVE ablation for the development of a new extraction and ion-
ization technique for mass spectrometry. We demonstrate the efficient
production of gas phase ions of small molecules, peptides and large pro-
teins from bulk water for ultra-high sensitivity (femto-mole) mass spec-
trometry using DIVE in combination with a novel mass spectrometry
interface. No further ionization or nebulization methods are employed.
The system is directly compared to standard electrospray ionization
(ESI). Further, a nanofabricated, dynamically wetted, pico-liter chip
array system for aqueous DIVE-MS is demonstrated by utilizing cus-
tom image processing base fiducial registration software for sample
loading and sampling. The method represents an efficient method for
ultra-high sensitivity extraction and MS detection of analytes directly
from lab on chip constructions.

MS 6.3 Wed 16:30 Empore Lichthof
The Heidelberg ATTA setup for 3?Ar dating — eZHoNGYI
Fenc!, Sven EBser!, Anika Frovrian!, Maurus Hans!, Lisa
RiNGENA!, FLORIAN RiTTERBUsCH!?, WERNER AESCHBACHZ, and
Markus K. OBERTHALER! — 1Kirchhoff-Institute for Physics, Hei-
delberg, Germany — 2Institute of Environmental Physics, Heidelberg,

Germany

The half-life of 39 Ar covers a dating range from 50 to 1000 years before
present and is ideal for ocean water and ice samples, but a challenge
arises due to the low abundance 39Ar/Ar = 8.23-10716 and the small
probe volumes in the order of few liters. Atom Trap Trace Analysis
(ATTA) is an ultra-sensitive counting method based on the high selec-
tivity of many photon scattering processes in a Magneto-Optical Trap
(MOT) to distinguish the rare isotope from the abundant ones. With
this poster we will give a summary of the current status of the exper-
iment and the prospects for dating water samples on a routine basis.
We will specifically discuss the possible improvement of the metastable
argon source performance utilizing optical pumping inferred from spec-
troscopic results in a cell. An improved laser setup allowing robust and
reliable measurements over many hours as well as alternative cooling
schemes will be presented. The smallest possible sample size is cur-

Location: Empore Lichthof

rently limited due to a contamination with 3% Ar enriched samples. We
will present the results of our detailed studies and will discuss mea-
surement strategies which make the dating of water samples in the
order of 10 liter possible.

MS 6.4 Wed 16:30 Empore Lichthof
Implementiation of a position-sensitive detector at TRIGA-
TRAP for a phase-sensitive ion cyclotron resonance measure-
ment — eJacqQues J. W. vaN pDE Laarb?, KLaus BLaum?, MICHAEL
Brock!:34, CurisTorH E. DULLMANND345 Kraus EBERHARDT!?,
JessicA GRUND'®, SziLarD Nacy?, Dennis REeNiscH!, FaBIAN
ScuNEIDER!S, and Kraus WeNDT?>® — lInstitut fiir Kernchemie,
Johannes Gutenberg-Universitit, Mainz, DE — ?Max-Planck-Institut
fiir Kernphysik, Heidelberg, DE — 3GSI Helmholtzzentrum fiir
Schwerionenforschung, Darmstadt, DE — *Helmholtz-Institut Mainz,
DE — SPRISMA Cluster of Excellence, Johannes Gutenberg- Univer-
sitdt, Mainz, DE — SInstitut fiir Physik, Johannes Gutenberg- Uni-
versitiat, Mainz, DE

Experimental data of ground-state properties of exotic nuclei are im-
portant for nuclear structure studies and can test the reliability of
nuclear mass models. The TRIGA-TRAP experiment is a double
Penning-trap mass spectrometer to perform high-precision measure-
ments on long-lived transuranium isotopes and neutron-rich radionu-
clides at the research reactor TRIGA Mainz. A novel phase-sensitive
detection technique[l] based on the projection of the radial ion mo-
tion in the Penning trap onto a position-sensitive detector, the Phase-
Imaging Ion-Cyclotron-Resonance (PI-ICR) technique, will be imple-
mented at TRIGA-TRAP. This technique provides a gain of a factor
of 40 in resolving power compared to the currently used method. The
current status and first results will be resented. [1] S. Eliseev et al.,
Appl. Phys. B 114 (2014), 107-128

MS 6.5 Wed 16:30 Empore Lichthof
High-Precision Mass Measurements with PENTATRAP —

eRmma X. ScuUssLEr!:2, HeNDRIK BEKKER!, Josgé R. CREsPO
1

Lo6pez-URRuTIAY, SERGEY ELISEEV!, PaveL FiLianin!, MIKHAIL
GoncHAROV!, Yurr Novikov3, ALEXANDER RISCHKA!, SVEN
SturM!, STEFaAN ULMER?, and Krauvs Braum! — !Max-Planck-
Institut fiir Kernphysik, Saupfercheckweg 1, 69117 Heidelberg, Ger-
many — 2Universitit Heidelberg, Fakultéit fiir Physik und Astronomie,
Im Neuenheimer Feld 226, 69120 Heidelberg, Germany — 3Petersburg
Nuclear Physics Institute, 188300 Gatchina, Russia — 4RIKEN, Ulmer

Initiative Research Unit, Wako, Saitama 351-0198, Japan

The high-precision Penning-trap mass spectrometer PENTATRAP is
currently being commissioned at the Max-Planck-Institut fiir Kern-
physik, Heidelberg. PENTATRAP aims at mass-ratio measurements
of single stable and long lived highly charged ions with a relative uncer-
tainty of a few 10~12. At this precision level, PENTATRAP will, for
instance, contribute to electron-neutrino mass related measurements
within the ECHo collaboration, which determines the de-excitation
spectrum following the electron capture in 1%3Ho. PENTATRAP will
determine the mass ratios of the desired ion species through measure-
ments of their respective cyclotron frequencies in the strong magnetic
field of a Penning trap. The experimental setup consists of five Pen-
ning traps, making simultaneous storage of several ion species possible.
This allows for in situ calibration and reference measurements. The
current status and outlook of the experiment will be presented in the
poster.

MS 6.6 Wed 16:30 Empore Lichthof
Fabrication of the 4k-Pixel Molecule Camera MOCCA and
its Integration into the Cryogenic Storage Ring CSR —
ol.. Gamer!, C. Enss!, A. Freiscumann!, L. GastaLpo!, S.
Kempr!, C. KranTz2, O. Novorny?, D. Scuurz!, and A. WoLr?

— !Heidelberg University — 2MPIK Heidelberg

The Cryogenic Storage Ring at the Max Planck Institute for Nuclear
Physics in Heidelberg is able to store heavy molecular ions in their
rotational and vibrational ground states. In a near future electron-
ion-interactions, such as the dissociative recombination, will be in-
vestigated in laboratory environment at conditions that are close to
those in cold interstellar plasmas. To reconstruct the full kinematics
of these processes, a position and energy sensitive coincident detection
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of multiple reaction products is necessary. We recently designed and
fabricated MOCCA, a 4k-pixel molecule camera based on magnetic
calorimeters with a detection area of 45 mm X 45 mm segmented into
64x64 absorbers. We present the detector design and microfabrication

as well as the plans for integrating MOCCA and its He/*He dilution
refrigerator into CSR.



