Tuesday

K 6: Laser-Materie-Wechselwirkung und Laseranwendungen IlI

Time: Tuesday 16:30-17:15

K 6.1 Tue 16:30 SPA SR203
Direct observation of self-compression and pulse-splitting dy-
namics along a filament — eMARTIN KRETSCHMAR!2, CARSTEN
BREE3, AYHAN DEMIRCAN!, Tamas Nacyl#, Heko G. Kurzb2,
UWE MORGNER2, and MILUTIN KOVACEV!:2 — !Leibniz Universitét
Hannover, Institut fiir Quantenoptik, Welfengarten 1, D-30167 Han-
nover, Germany — 2QUEST, Centre for Quantum Engineering and
Space-Time Research, Welfengarten 1, D-30167 Hannover, Germany
— 3Weierstra-Institut fiir Angewandte Analysis und Stochastik,
Mohrenstr. 39, 10117 Berlin, Germany — “Laser-Laboratorium
Gottingen e.V., Hans-Adolf-Krebs-Weg 1,37077 Gottingen, Germany

Filamentation has become a versatile tool for pulse shortening, making
it applicable for attosecond science. The evolution of the pulses under-
going filamentation are strongly influenced by complex spatio-temporal
dynamics, leading to few-cycle pulse generation directly inside the fil-
ament. We present a setup, which directly investigates the fundamen-
tal pulse dynamics along the filamentary propagation direction. The
analysis of the unperturbed pulse structures reveals pulse-splitting dy-
namics and self-compression to 5.30 fs. Simulations according to the
experimental conditions are performed and show a good agreement
with the experimental findings.

K 6.2 Tue 16:45 SPA SR203
Real Time Observation of Transient Electron Density in High
Bandgap Dielectrics Irradiated with Tailored Femtosecond
Laser Pulses — oNADINE GOTTE!, THOMAS WINKLER!, CRISTIAN
SARPE!, BASTIAN ZIELINSKI', JENS KOHLER!, THOMAS KUSSEROW?Z,
TAMARA MEINL2, YousuF KHAN2, HARTMUT HILLMERZ2, MATTHIAS
WOLLENHAUPT!, ARNE SENFTLEBEN!, and THOMAS BAUMERT! —
LUniversity of Kassel, Institute of Physics and CINSaT, D-34132 Kas-
sel, Germany — 2University of Kassel, Institute of Nanostructure

Location: SPA SR203

Technologies and Analytics and CINSaT, D-34132 Kassel, Germany

The generation of a high density free electron plasma is the first step in
the laser ablation of dielectric materials. We have demonstrated that
tailored ultrashort laser pulses are suitable for robust manipulation of
optical breakdown, increasing the precision of ablation to one order of
magnitude below the optical diffraction limit [1].

In this study ionization mechanism in dielectrics irradiated with
bandwidth-limited and temporally asymmetric femtosecond laser
pulses are investigated via ultrafast spectral interferometry [2]. An ex-
tremely stable common-path interferometer is used to extract accurate
information about the electron plasma and its dynamics. Our mea-
surements directly prove that temporally, asymmetric shaped pulses
control the ionization mechanism through which the free electrons are
generated in high band gap transparent dielectrics.

[1] L. Englert et al., J. Laser Appl., 24, 042002 (2012)

[2] C. Sarpe et al. NJP 14, 075021, (2012)

K 6.3 Tue 17:00 SPA SR203
Visualization of ultrafast two-dimensional atomic motions in
a single crystal of bismuth — eEEUWE ZIJLSTRA and MARTIN GAR-
CIA — Theoretische Physik, Universitat Kassel, Deutschland

A new method to optically control two-dimensional atomic motions in
a bulk solid has recently been demonstrated [1]. In addition, the con-
trolled motions were quantitatively visualized by density functional
theory calculations [1]. The newly developed visualization scheme,
which is based on the calculation of optical properties in two indepen-
dent atomic directions, allows to follow the real-space atomic motions
from time-resolved optical reflectivity measurements only. Here, de-
tails of the optical calculations are presented and the conditions of
validity of our novel scheme are discussed.
[1] H. Katsuki et al, Nature Communications 4, 2801 (2013).



