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Anion molecule reaction dynamics — eRico OTTO, JOCHEN
MIKOSCH, SEBASTIAN TRIPPEL, CHRISTOPH EICHHORN, PETR
HLAVENKA, MATTHIAS WEIDEMULLER, and ROLAND WESTER —
Physikalisches Institut, Universitdt Freiburg, Hermann-Herder-Str.
3, 79104 Freiburg

Anion-molecule reaction processes are known for their rich reaction
dynamics, caused by a complex potential energy surface. We have car-
ried out the first kinematically complete study of the Sy2 reaction
of C17+ CHgl using crossed molecular beam imaging [1]. Different
reaction mechanisms are observed as a function of collision energy.
Currently, we study molecular dissociation dynamics in strong laser
fields. In addition our experimental approach for the study of reactive
scattering with laser aligned molecules will be discussed.

Slow collisions of anions at fixed temperature are also investigated in
a 22pole radio frequency trap. We could identify evaporation of stored
ions as the ultimate loss channel in this trapping device [2]. Proton
transfer from Ha to NH; showed unexpected low temperature char-
acteristics in the reaction rate coefficient. Ab initio calculations were
carried out in order to explain this behaviour. The absolute cross sec-
tion of OH~ photodetachment was measured using a tomography scan
[3]. Two-dimensional tomography scans at different temperatures re-
veal further details of the ion density distribution.
[1] J. Mikosch et al., Science (in press)
[2] J. Mikosch et al., Phys. Rev. Lett. 98, 223001 (2007)
[3] S. Trippel et al., Phys. Rev. Lett. 97, 193003 (2006)
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A planar multipol ion trap for spectrocopy of water clus-
ters — oCHRISTIAN GREVE!, MICHAEL KRONERZ, MARKUS DEBATIN®,
JoCcHEN MIkoscH!, SEBASTIAN TRIPPEL!, MARKUS REETZ-LAMOUR!,
PETER WoIAs2, ROLAND WESTER!, and MATTHIAS WEIDEMULLER!
— !Physikalisches Institut, Universitit Freiburg — 2Institut fiir
Mikrosystemtechnik, Universitit Freiburg

Microhydrated ions provide the opportunity to study solvent effects
such as reaction rates and ionisation potentials as a function of the
solvation number and are subject to numerous theoretical and exper-
imental investigations. We plan to perform spectroscopy in a planar
chip trap providing an almost rectangular multipol trapping potential
[1]. For good optical access the trap consists of two opposing glass
chips each with an electrode structure which can be made transparent
using indium tin oxide. For the creation of water cluster ions we have
designed a source composed of an electron gun, a pulsed valve and
an electrostatic lens in a small differentially pumped vacuum cham-
ber. Detection after storage is accomplished by a Wiley-McLaren type
spectrometer setup. For future experiments with water cluster ions we
will implement a quadrupole filter for mass selective loading, which will
eventually be integrated onto the same chip with the trap. In addition,
we will combine the trap with a magneto optical trap for experiments
on interactions of trapped ions with ultracold atoms.

[1] M. Debatin et al., in prep.

[2] J. Mikosch et al., Phys. Rev. Lett. 98, 223001 (2007)
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Stark deceleration of SO, — eOLEG Bucicov!, EBERHARD
TIEMANN!, and CHRISTIAN LispAT2 — lInstitut fiir Quantenoptik,
Leibniz Universitit Hannover — 2Physikalisch-Technische Bunde-
sanstalt, Braunschweig

We present a Stark decelerator for low-field-seeking states with 326
stages, with which we succeeded in decelerating SOz molecules to the
velocity of about 50 m/s [1]. With this decelerator it should be possible
to bring the relatively heavy SO2 molecules to a standstill and to trap
them electrostatically.

This offers the possibility of studying the predissociation of the
trapped cold SOz at the threshold resulting in the production of cold
SO molecules and O atoms. We will measure the velocity distribution
of the photofragments. The previous research showed that the disso-
ciation process can be manipulated by an external electric field that
shifts the dissociation asymptotes relative to the predissociating lev-
els [2]. In this way the reaction channels can be opened or closed at
will or the tuning of the velocity of fragments can be attained, these
opportunities being very attractive for the field of cold molecules and
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cold chemistry.
[1] O. Bucicov et al., submitted to EPJD.
[2] S. Jung et al., J. Phys. B 39, S1085, 2006.
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Production of a continuous guided beam of slow and inter-
nally cold molecules from a cryosource — ®CHRISTIAN SOMMER,
LAURENS VAN BUUREN, SEBASTIAN POHLE, MICHAEL MOTSCH, JOSEPH
BAYERL, PEPIIN PINKSE, and GERHARD REMPE — Max-Planck-Institut
fiir Quantenoptik, Hans-Kopfermann-Str. 1, 85748 Garching

Dense samples of cold polar molecules offer new perspectives in physics
[1]. Studies of cold collisions and chemical reactions as well as high pre-
cision measurements will benefit from these samples. Further cooling
to the ultracold regime will lead to conditions where the long range
and anisotropic dipole-dipole interaction becomes dominant and new
phenomena could be observed.

We have developed a new source delivering a continuous beam
of slow and internally cold polar molecules. In the source room-
temperature ND3 molecules are injected into a cryogenic helium buffer
gas where they are cooled in all degrees of freedom [2]. A fraction of
the cold molecules is extracted by an electric quadrupole [3] and trans-
ported to a high-vacuum region outside the cryogenic source where it
can, for example, be loaded into an electrostatic trap [4]. We will dis-
cuss the principle of operation, details of the set up, and present data
of its performance.

(1] J. Doyle et al., Eur. Phys. J. D 31, 149 (2004)

(2] J.D. Weinstein et al., Nature (London) 395, 148 (1998)
(3] T. Junglen et al., Eur. Phys. J. D 31, 365 (2004)

[4] T. Rieger et al., Phys. Rev. Lett. 95, 173002 (2005)
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Aufbau einer Stark-Effekt gefiihrten Quelle fiir langsame
Molekiile — eADAM PIECHACZEK, MICHAEL STOLLE und HANS-
PETER HELM — Molekiil- und Optische Physik, Physikalisches Institut,
Stefan-Meier-Str. 19, 79104 Freiburg

Mit dem Ziel langsame Molekiile in einer optischen Dipolfalle zu fangen
und dort sympathetisch mit kalten Alkali-Atomen zu kiihlen, haben wir
nach dem Vorbild [1] eine Apparatur zur Selektion und Fiithrung lang-
samer Molekiile aufgebaut. Dabei werden mittels eines zweimal um 90
Grad gebogenen Vierpols in drei differentiellen Pumpstufen neutrale,
polare Molekiile anhand des Stark-Effekts gefiihrt, bzw. schnelle Mo-
lekiile ausgefiltert. Um zuletzt auch die innere Energie der Molekiile zu
erniedrigen, wird dem langsamen Molekiilstrahl am Ende des Vierpols
rdumlich eine Dipolfalle, gefiillt mit kalten Rb-Atomen, iiberlagert.
Dort sollen sehr tiefe Temperaturen und damit hochauflésende Mo-
lekiil-Spektroskopie sowie Untersuchung langsamer interner Prozesse
gefangener Molekiile moglich werden. Momentan wird im ersten Schritt
versucht, fluoreszierende Molekiile durch den Vierpol zu leiten, um
iiber LIF zeitlich aufgel6st ihren inneren Zustand und ihre Bewegung
zu verfolgen. In diesem Zusammenhang wollen wir auch koaxiale Laser-
Spektroskopie am Stark-gefithrten Molekiilstrahl durchfithren um die
Anfangsbedingungen der zur Kiihlung vorliegenden Molekiile zu ermit-
teln.

(1] T. Rieger et al., Eur. Phys. J. D 31, 365 (2004), T. Junglen et al.
PRL 92 223001, (2004)
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Imino Tautomers of Gas Phase Guanine from Mid-Infrared
Laser Spectroscopy — KAl SEEFELD, ROBERT BRAUSE, e THOMAS
HABER, and KARL KLEINERMANNS — Institut fiir Physikalische
Chemie, Heinrich-Heine Universitit Diisseldorf, 40225 Diisseldorf, Ger-
many

We reinvestigated the assignment of the three major guanine conform-
ers detected via resonance enhanced two-photon ionization (R2PI) in
supersonic expansions and present IR/UV double resonance spectra
in the spectral region between 1500 and 1800 cm™—!. Comparison with
B3LYP/TZVPP and RI-MP2/cc-pVQZ calculations shows that both
conformers B and C are 7TH-keto tautomers with an imine group in 2-
position. They differ only in the local conformation of the imine group,
but are otherwise identical. Conformer A is an amino-enol form with
the OH group in trans position.
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Conveyor belt for single molecular ions starts moving —
oSTEFFEN KAHRA, GUNTHER LESCHHORN, and TOBIAS SCHAETZ —
Max-Planck-Institut fiir Quantenoptik, Garching

Recent and ongoing endeavours for growingly precise measurements of
time dependent structural properties of molecules have raised interest
in better adapted target preparation methods. This can be understood
as it might be crucial to extend existing methods to the few femtosec-
ond or attosecond time scale. The experimental scheme we present
aims for a fully controllable emitter of molecular ions. By exploiting
the collected advantages of a linear Paul trap, sympathetic cooling
schemes, light pressure separation of different ion species, field free
alignment and a tunable reloading mechanism we might be able to po-
sition external cold and aligned molecular ions to a precision of about
one micrometer at a repetition rate of up to 10 kHz inside a linear Paul
trap. These targets seem to be suited for ultrafast electron diffraction
and/or cold chemistry experiments. We will discuss the ability to in-
corporate those methods and can possibly comment on first results.
The project is part of the excellence initiative MAP, financial support
by MPG and IMPRS-APS is acknowledged.
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Core hole loaclization von Ny — eMARKUS SCHOFFLER!,

JasmiN Tirze!, Nikos PeTriDIS!, TiLL JAHNKE!', Kyra COLE!,
LoTHAR ScHMIDT!, AcHiM CzAScH!, DOMINIQUE AKOURY!, Jos-
HUA WILLIAMS®, NIKOLAI CHEREPKOV®, SERGEY SEMENOV3, BILL
McCurpY2, ToMm RescieNo?, LEw Cocke?, TIMUR OsIpovZ, SUN
LEE?, MIKE PRIOR?, ALl BELKACEMZ, ALLEN LANDERS®, HORST
SCHMIDT-BOCKING!, THORSTEN WEBER? und REINHARD DORNER! —
MHnstitut fir Kernphysik, Frankfurt, Deutschland — 2Lawrence Ber-
keley National Laboratory, Berkeley, USA — 3State University of Ae-
rospace Instrumentation, St. Petersburg, Russland — 4Department of
Physics, Kansas State University, USA — 5Department of Physics,
Auburn University, USA

Seit Jahrzehnten diskutieren Physiker und Chemiker ob eine durch
Photoabsorption erzeugte Innerschalenvakanz ein lokalisiertes Loch
oder einen delokalisierten Quantenzustand hinterldsst. Wir haben die-
ses Problem anhand der Absorption von 419 eV zirkular polarisier-
ten Photonen in Na-Molekiils untersucht. Mit einem speziell auf diese
Frage abgestimmten Impulsspektrometer (COLTRIMS) konnten erst-
mals Photoelektron (10 eV), Augerelektron (400 eV) und die bei-
den Stickstoff-RiickstoSionen (5 €V) in Koinzidenz detektiert wer-
den. Zusammen mit theoretischen Rechnungen kann zum ersten Mal
iiberhaupt gezeigt werden, dass wie Symmetriebrechung bzw. deren
-erhaltung zusammenhéngen; letztendlich ist dies eine Ergebnis aus
dem Zerfall eines verschrinkten Bell-Zustandes.



