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MO 52.1 Do 14:00 6B
Ultrafast Fluorescence Quenching in a Naphthalene Bisimide
Dye — ParriziA KROK!, eSTEFAN LOCHBRUNNER!, ALFRED
BrASzczYK?, MARCEL MAYOR?, and EBERHARD RIEDLE! — ! Lehrstuhl
fiir BioMolekulare Optik, LMU Miinchen — 2Department fiir Chemie,
Universitédt Basel

Naphthalen bisimide dyes are promising candidates for molecular elec-
tronics applications since their electronic structure can be efficiently
tuned by substituents. In the case of two phenyl substituted naphtha-
lene bisimide derivatives we find that the fluorescence quantum yield
[1] and the emission lifetime of the naphthalene chromophore depend
strongly on the number of carbon atoms in the linker between the chro-
mophore and the phenyl substituent. While a benzyl thio substituted
derivative emits reasonably strong fluorescence from the S; state, the
fluorescence of a phenyl thio substituted derivative is reduced by a
factor of 16. In a pump-probe experiment the transient absorption of
both molecules was studied after selective excitation into the Sy, Sa, or
the S3 state. The experimental traces reveal an ultrafast nonradiative
decay of the higher states into S1. The lifetime of the stimulated emis-
sion from the S; state is 40 ps for the fluorescent dye and only 6 ps for
the nonfluorescent dye. We argue that the fast decay is the result of an
electron transfer from the phenyl substituent to the chromophore. The
charge transfer state has a similar lifetime of also about 6 ps, which
we understand as the time for the charge recombination.

[1] A. Blaszczyk, M. Fischer, C. von Hénisch, and M. Mayor, Hel-
vetica Chimica Acta 89 (2006), 1986.

MO 52.2 Do 14:15 6B
The Fluorescence Signature of an Ultrafast H-Transfer —
e THOMAS SCHMIERER, BJORN HEINZ, and PETER GILCH — Depart-
ment fiir Physik, Ludwig-Maximilians-Universitdt, Oettingenstr. 67,
D-80538 Miinchen, Germany

Ortho-substituted nitro-arenes find widespread application in biotech-
nology as photo-labile protecting groups. The primary photo-process
in these compounds is believed to be an H-transfer from the
ortho-substituent to the nitro group. For one nitro-arene, ortho-
nitrobenzaldehyde (NBA), it has recently been demonstrated that the
product of this transfer is formed in ~ 400 fs [1]. Here, we report on
the femtosecond fluorescence signature of this transfer which has been
recorded with a Kerr gate set-up [2]. NBA absorbs in the UV and its
emission is extremely weak and short-lived. Therefore, special proce-
dures are required to realize time-resolved measurements which will
be outlined in the presentation. Implications of these measurements
on the mechanism of the H-transfer will be discussed.

[1] S. Laimgruber et al., Angew. Chem. Int. Ed. 44 (2005) 7901

[2] B. Schmidt et al. Appl. Phys. B 76 (2003) 809

MO 52.3 Do 14:30 6B
Mode-selective vibrational energy transfer after infrared
excitation of a hydrogen-bonded OH stretching vibration
— oVALERI Ko0zICH, WOLFGANG WERNCKE, JENS DREYER, SATOSHI
ASHIHARA, and THOMAS ELSAESSER — Max-Born-Institut fiir Nichtlin-
eare Optik und Kurzzeitspektroskopie, Max-Born-Strasse 2A, D-12489
Berlin, Germany

Vibrational energy relaxation in hydrogen bonds is of consider-
able importance for understanding ultrafast dynamics in many
chemical and biological systems. We have studied the relaxation
of the hydrogen-bonded OH stretching vibration of 2-(2’-hydroxy-
5’-methyl-phenyl)benzotriazole (TINUVIN P) by ultrafast infrared-
pump/Raman probe and infrared-pump/infrared probe spectroscopy.
We determined a 200 fs lifetime for the OH stretching mode and
revealed that intramolecular vibrational energy redistribution occurs
through a few major channels that all involve combination and over-
tone bands of modes with considerable in-plane OH bending charac-
ter. The most prominent role for the primary relaxation process is
played by the mode with the largest OH bending contribution, thus
highlighting the important role of energy transfer from stretching to
bending motions in hydrogen bonds. Theoretical calculations of vibra-
tional energy transfer rates based on a Fermi golden rule approach are
in accordance with these experimental results.

MO 52.4 Do 14:45 6B

Raum: 6B

Catastrophic melting of ice at the limit of superheating
— eMARCUS SCHMEISSER, HRISTO IGLEV, and ALFRED LAUBEREAU
— Physik-Department E11, Technische Universitadt Miinchen, 85748
Garching, Germany

Melting of ice is a process of universal relevance and considerable ex-
perimental and theoretical efforts have been invested to study this
phenomenon. In our recent study of isotopically mixed ice [1,2] we
demonstrated that shock laser heating of bulk ice can overcome the
common surface melting, leading to substantial superheating of the
ice lattice.

Here, we present an experimental study of bulk melting of proto-
nated and isotopically mixed ice. Using the recently developed ultrafast
IR temperature jump technique of ice [1,2] catastrophic melting of
the excited ice lattice and further features were observed for the first
time [3]. The partial melting process is accompanied by accelerated
temperature and pressure decays of the residual ice component.

(1] H. Iglev, M. Schmeisser, K. Simeonidis, A. Thaller, A. Laubereau,
Nature 439, 183 (2006).

[2] M. Schmeisser, A. Thaller, H. Iglev, A. Laubereau, New J. Phys.
8, 104+ (2006).

[3] M. Schmeisser, H. Iglev, A. Laubereau, subm.

MO 52.5 Do 15:00 6B
Femtosecond dynamics of the reexcited species
generated from the CTTS-State in aqueous solution —
eMARTIN K. FISCHER, HRISTO IGLEV, and ALFRED LAUBEREAU —
Physik-Department E11, Technische Universitdt Miinchen, 85748
Garching, Germany

The dynamics of the atom:electron-pair and the solvated electron
in aqueous solution are studied using femtosecond pump-probe and
pump-repump-probe techniques. After excitation of 20 mM I(_aq) with
a laser pulse at 200 nm wavelength in the 2nd charge-transfer-to-solvent
(CTTS)-band, the resulting electron release and relaxation dynamics
are investigated using probing pulses in the range 450 to 3900 nm.

Direct evidence for the second, direct detachment channel is ob-
tained in accordance with theoretical predictions. The quantum yield
of hydrated electrons is found to increase drastically as compared to ex-
citation at 242 nm and can be traced back to a new formation channel.
‘We will also report on novel pump-repump-probe experiments observ-
ing for the first time the atom:electron pair state predicted by quantum
simulations.

MO 52.6 Do 15:15 6B
Ultrafast Excimer Formation in Perylene Bisimide Aggre-
gates — STEFAN SCHINDLBECK!, @STEFAN LOCHBRUNNER!, VOLKER
DenM?2, and FRANK WURTHNER? — !Lehrstuhl fiir BioMolekulare Op-
tik, LMU Miinchen — 2Institut fiir Organische Chemie, Universitit
Wiirzburg

Perylene bisimide dyes are versatile building blocks in organic elec-
tronics and their aggregates represent promising functional units.
1-dimensional aggregates are generated by self-assembly of tridode-
cylphenyl substituted perylene bisimide molecules [1]. We investigate
the electronic structure of these aggregates with femtosecond absorp-
tion spectroscopy to provide the underlying knowledge for understand-
ing the behavior of corresponding functional units. The transient spec-
trum observed after optical excitation into the first electronic absorp-
tion band consists of ground state bleach and a broad and structureless
excited state absorption. No indications for a reasonable strong stimu-
lated emission are found even at short delay times down to 100 fs. This
is surprising since the absorption is associated with a strong transition
dipole and points to an extremely fast change in the electronic wave-
function that reduces efficiently the oscillator strength. The results
are explained by the formation of excimers and a reduction of the
intermolecular distance. The electronic wavefunction exhibits charge
transfer character in the potential minimum whereas the S; character
of the monomer dominates in the Franck-Condon region.

[1] F. Wiirthner, Z. Chen, V. Dehm, and V. Stepanenko, Chem.
Commun. 2006, 1188.

MO 52.7 Do 15:30 6B

Ultrafast Exciton Dissociation in Micro Crystalline Pen-
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tacene Films — eHENNING MARCINIAK!, STEFAN LOCHBRUNNER!,
MARTIN HuTH?, STEFAN SCHIEFER?, and BERT N1CKEL? — !Lehrstuhl
fiir BioMolekulare Optik, LMU Miinchen — 2Department fiir Physik
und CeNS, LMU Miinchen

Micro crystalline thin films of organic molecules are frequently used
in organic electronics applications. Their electronic structure and dy-
namics determine to a large extent the device behavior. We investigate
with femtosecond absorption spectroscopy pentacene films prepared by
vapor deposition which are used in many prototype applications. They
consist of closely packed grains that are microcrystals formed by sev-
eral monolayers of pentacene molecules [1]. 30 fs long pump pulses

are applied to generate singlet excitons in the film. Transient spectra
are measured with a white light as probe beam and time traces with
compressed pulses resulting in a time resolution of 30 fs. The polariza-
tion dependent bleach spectra point to a fairly strong charge transfer
character of the primary excitations. We find that the original exciton
emission decays within 100 fs indicating that an ultrafast dissociation
of the excitons into polarons or triplet excitons takes place. The recov-
ery kinetics exhibits two components. One depends on the excitation
energy and can be modeled with annihilation processes. A second com-
ponent is interpreted as occupied traps which have a limited lifetime.

[1] B. Nickel, R. Barabash, R. Ruiz, N. Koch, A. Kahn, L. C. Feld-
man, R. F. Haglund, and G. Scoles, Phys. Rev. B 70 (2004), 125401.



