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Quantum Path Control Using Attosecond Pulse Trains — eJENS
BIEGERT!, ARNE HEINRICH!, CHRISTOPH P. HAURI', WOUTER Ko-
RNELIS', PHILIP SCHLUP', MARCEL ANSCOMBE!, URSULA KELLER!,
METTE GAARDE?, and KENNETH J. SCHAFER? — !Physik Depart-
ment, Swiss Federal Institute of Technology (ETH), Ziirich, Switzerland
— 2Department of Physics and Astronomy, Louisiana State University,
Baton Rouge, LA 70803, U.S.A.

We show that attosecond pulse trains are a natural tool for control-
ling strong field processes such as high order harmonic generation and
rescattering. When used in combination with an intense infrared laser
field, the timing of the pulse train with respect to the IR laser field can
be used to microscopically select a single quantum path contribution to
a process that would otherwise consist of several interfering components.
We demonstrate this strong field control mechanism by manipulating
the time-frequency properties of high order harmonics at the single atom
level. We then show that the qualitative features remain when investi-
gating the same effect in the strong field approximation including macro-
scopic propagation. Furthermore we show first experimental results on
enhancement of the photon spectrum of high order harmonics.

Fachvortrag A 7.2 Sa 09:00 HU 3094

A high harmonic laser source for XUV photoionization studies
in a cold target recoil ion momentum spectrometer — e¢MARTIN
BoTTcHER!, H. ROTTKE!, N. ZHAVORONKOV!, P. AGOSTINI*!, and
W. SANDNER! — 'Max-Born-Institut, Max-Born-Str. 2a, D-12489 Berlin
— 2DRECAM/SPAM, Centre d’Etudes de Saclay, 91191 Gif-sur-Yvette,
France

We have set up a high harmonic laser source for investigating gas
phase photoionization in a cold target recoil ion momentum spectrom-
eter (COLTRIMS) in the extreme ultraviolet (XUV) wavelength range
down to, presently, &~ 30 nm. High order harmonic radiation is generated
by focusing ultra-short Ti:Sapphire laser pulses (pulse width ~ 40 fs) into
Argon gas as the non-linear medium. For efficient generation a laser sys-
tem is used which deliveres up to 6 mJ pulses at 1kHz repetition rate.
Single harmonics are selected with a grazing incidence monochromator
and focused with a toroidal mirror on the gas target in our COLTRIMS
setup. The target gas is supplied in a well collimated cold atomic beam
(density a5 x 101°cm™3). We will present first experimental results on
correlated electron-ion momentum spectroscopy after single- and double-
(Xe) photoionization of several noble gas targets using this short pulse,
table top XUV light source.

Fachvortrag A 7.3 Sa 09:15 HU 3094

Transverse momentum balance in strong-field ionization of
atoms — eARTEM RUDENKO!, KARL ZrosT', CLAUS DIETER
SCHROTER!, BERNOLD FEUERSTEIN!, THORSTEN ERGLER!, VITOR
L.B. pE Jesus?, ROBERT MOSHAMMER!, and JoAcHIM ULLRICH! —
"Max-Planck-Institut fiir Kernphysik, Heidelberg, Germany — 2Centro
Federal de Educacao Tecnologica, Rio de Janeiro, Brasil

The motion of reaction fragments emerging from ionization of atoms
in strong linearly polarized laser fields is naturally separated into a longi-
tudinal part, which is parallel to the field polarization, and a transverse
part, perpendicular to the field. Since the laser field does not act in the
transverse direction, the analysis of electron and ion transverse momenta
is particularly suited to explore the role of the final-state Coulomb in-
teraction between one or more electrons as well as the parent ion. Using
a Reaction-Microscope we performed high-resolution measurements of
transverse momentum distributions of ions and electrons for single and
multiple ionization of atoms by intense ultrashort (7-25 fs) laser pulses.
For single ionization, the experimental distributions exhibit a sharp cusp
at zero transverse momentum, similar that observed in ion-atom colli-
sions but in contradiction to a Gaussian shape predicted by standard
tunneling theory [1]. The results are in good agreement with recent semi-
classical calculations [2], where it was shown that the cusp appears due
to the Coulomb interaction of the outgoing electron with its parent ion.
In addition, results for double and multiple ionization will be presented.
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DFG: Nachwuchsprogramme und Neuigkeiten — STEFAN
KRUCKEBERG — Deutsche Forschungsgemeinschaft, Bonn

Die Deutsche Forschungsgemeinschaft (DFG) fordert den wissenschaft-
lichen Nachwuchs in verschiedenen Programmen, die kurz in ihrem ak-
tuellen Stand vorgestellt werden sollen. Dazu gehoren Forschungsstipen-
dien, die Einwerbung der Eigenen Stelle, Nachwuchsgruppen im Emmy
Noether-Programm, der European Young Investigator (EURYI) Award
sowie das Heisenberg-Programm. Auflerdem soll {iber Verénderungen in
anderen Forderverfahren der DFG, wie beispielsweise bei Schwerpunkt-
programmen, berichtet werden.



