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Ultrafast Symmetry Control of Solids by an Intense Terahertz
Field — eHaovu Huanc!:2, Liwer Sonc!3, NicoLas TANCOGNE-
pEJEAND®5 Nicorar KLemke!'2, ANgeL Rusio}245 Franz X.
KARTNERD'20 and Oriver D. Mucke!® — 1CFEL, DESY, Ham-
burg, Germany — 2Department of Physics, University of Hamburg,
Hamburg, Germany — 3SIOM, CAS, Shanghai, China — *Max Planck
Institute for the Structure and Dynamics of Matter, Hamburg, Ger-
many — ?European Theoretical Spectroscopy Facility (ETSF) — 6The
Hamburg Centre for Ultrafast Imaging, Hamburg, Germany

Since the first observation of high-harmonic generation (HHG) from
solids in 2011, several works have elucidated the decisive role of the
crystal symmetry on the properties of the emitted harmonic radiation.
Here we demonstrate transient control of the crystal symmetry by an
additional intense 3-THz electric field. As striking evidence of tran-
sient symmetry reduction, we observe even-order harmonic generation
in both insulator (diamond) and semiconductor (silicon) samples origi-
nating from THz-dressing of the crystal. We demonstrate the flexibility
of the scheme by investigating different polarization configurations of
the THz-dressing field with respect to the IR driver pulses at 1750 nm.
Moreover, high-harmonic spectra are studied versus delay between the
THz-dressing and IR driver pulses. In addition, we investigate the har-
monics’ yields depending on the angles of the linear IR and THz polar-
izations with respect to the crystal axes. This work might extend the
toolbox for ultrafast manipulation of information for PHz electronics
and controlling nonperturbative light-matter interactions.
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Two-color spectral broadening in hollow fiber compressor
— elcor TyurLnevb23 Lu Waneb23 Yuponag Yang!2:34 and
Franz KArRrNEr'2:34 — 1Center for Free- Electron Laser Science
CFEL, Notkestrafe 85, 22607 Hamburg, Germany — 2Deutsches
Elektronen-Synchrotron DESY, Notkestrafte 85, 22607 Hamburg, Ger-
many — S3Physics Department, University of Hamburg, Luruper
Chaussee 149, 22761 Hamburg, Germany — *The Hamburg Centre for
Ultrafast Imaging, Luruper Chaussee 149, 22761 Hamburg, Germany

Isolated attosecond pulses are important tools for optical pump - XUV

probe experiments, with resolution down to the time scale of elec-
tron dynamics. Generation of these few-cycle, if not sub-cycle, laser
pulses requires an ultra-broad bandwidth. To create the required ultra-
broadband spectrum, we co-propagated an ultrashort pulse and it*s
delayed second harmonic through a noble gas filled hollow core fiber.
A thorough simulation of the pulses* behavior inside the fiber has been
established. The calculations include the effects of group velocity dis-
persion, self-phase-modulation (SPM), self-steepening and cross-phase
modulation (XPM). In addition, the ADK model is used to calculate
laser induced ionization to first order. We find that the time delay be-
tween the two colors has a strong influence on the broadening of the
spectrum and is therefore crucial to minimize the potential pulse du-
ration after compression. We present the results of our two-color setup
and simulated spectra with different time delays.
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Modellierung des Einflusses kohlenstoffhaltiger Riickstéin-
de aufgrund thermischer Zersetzung bei der Laserbeauf-
schlagung von glasfaserverstirktem Kunststoff — eRUDIGER
ScaMiTT — Deutsch-Franzosisches Forschungsinstitut Saint-Louis,
Postfach 1260, D-79547 Weil am Rhein, ruediger.schmitt@isl.eu

Bei der Wechselwirkung leistungsstarker Laserstrahlung mit Verbund-
werkstoffen finden aufgrund der starken Erwarmung vielfaltige chemi-
sche Zersetzungsvorgéinge statt. Hierdurch bedingt &ndern sich die Ma-
terialparameter und somit auch das thermische und optische Verhalten.
In der Présentation wird eine Modellierung vorgestellt, die das ther-
mische Verhalten einer Laserbeaufschlagung von glasfaserverstiarktem
Kunststoff (GFK) beschreibt. Unterhalb der Zersetzungstemperatur
besitzt das Material fiir die Laserstrahlung eine relativ grofte Eindring-
tiefe. Aufgrund der thermischen Zersetzung entstehen neben fliichtigen
Gasprodukten auch kohlenstofthaltige Riickstéande. Diese Riickstédnde
fiihren zu einer starken Erhohung des Absorptionskoeffizienten und so-
mit zu einer starken Konzentrierung der Warmeerzeugung. Die sich aus
den thermischen Anderungen der Materialparameter ergebende Dyna-
mik der rdumlichen Temperaturentwicklung soll in der Prasentation
anhand ausgewéihlter Simulationsergebnissen verdeutlicht werden.



