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First molecular beam cooled to its lowest quantum states at
the Heidelberg Cryogenic Storage Ring — ¢CHRISTIAN MEYER!,
ArNO BEcker!, KLaus Braum!, CHRISTIAN BREITENFELDT 2, SE-
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RIAN Grussie!, CrLaupE Krantz!, HoLgeErR KRECKEL!, PREETI
M. Misura', OrpricH Novorny!, FEeLix NuUEssLEIN', AobpH
P. O’ConnNor!, Roranp Repnow!, SunNy SAURABH!, STEFAN
ScHIPPERS?, LuTz ScHWEIKHARD?, Kana Spruck>3, STEPHEN
VoceL!, RoBERT voN Haun!, Parrick WiLHELM!, and ANDREAS
WoLr! — Max-Planck-Institut fiir Kernphysik, 69117 Heidelberg,
Germany — 2Institut fiir Physik, Ernst-Moritz-Arndt Universitit
Greifswald, 17487 Greifswald, Germany — 3Justus-Liebig-Universitét

Giefsen, 35392 Gieften, Germany

The Heidelberg Cryogenic Storage Ring (CSR) [1] is a fully cryogenic,
electrostatic ring with a circumference of 35 m. By cooling the experi-
mental chambers down to 6 K, a residual gas density below 140 cm—3
can be reached. Thus ion beams can be stored up to several hours.
Under such conditions infrared-active molecules can radiatively cool
down to their rovibrational ground state. The excitation of OH™ was
probed in a 60 keV ion beam by near-threshold photodetachment re-
vealing radiative lifetimes of the lowest rotational states (~190 s for
J = 1) and an effective molecular temperature of 15 K [2]. Hence
we are ready to study molecular ions in collisions with neutral atoms,
electrons and photons under truely interstellar conditions. The exper-
imental approach and results will be discussed.
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High-resolution mass separation by transversal contaminant-
ion ejection from a multi-reflection time-of-flight device
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SCHWEIKHARD — Institut fir Physik, Universitiat Greifswald, 17489
Greifswald, Germany

Synchronized transversal ejection of unwanted species in an electro-
static ion-beam trap (EIBT) or multi-reflection time-of-flight (MR-
ToF) device [1,2,3] has been studied in detail at a new setup at the
University of Greifswald [4]. As this separation is performed within the
trap, there is no need for additional devices such as ion gates or further
traps for either pre- or postselection of ions of interest. Contaminant
ions are kicked out by appropriate deflector pulses.

The parameters affecting selection effectivity and resolving power
are illustrated with tin-cluster isotopologues. Deflection voltages of
10V were found to be sufficient for the transversal ejection with as
few as three deflection pulses. The duty cycle, i.e. the pulse dura-
tion with respect to the period of ion revolution, has been optimized
with respect to separation resolving powers, leading to values of up to
several tens of thousands.
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