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Abstract. Gowh of ordered organic films of 3, 4, 9, 10-perylene-

t et racarboxyl i c-di anhydri de (PTCDA), on

i norgani ¢ substrates of GaAs(001) is investigated by nmeans of | ow energy
electron diffraction, scanning tunnelling

m croscopy and atonic force m croscopy. The passivation of the sanple can be
achi eved by exposing the

substrate to sul phur (the SnS2 conmpound) or wet-chenical etching using an S-
cont ai ni ng etchant (S2d 2). The

sul phur-treated surfaces are | ess reactive and are suitable as substrates for
the growth of epitaxial films. In this

wor k we have conpared the growth of organic nol ecul es on substrates prepared by

two different nethods. The
sanpl es prepared by nol ecul ar beam epitaxy (MBE) present snoother surfaces
conpared with chemcally treated

sanpl es. Therefore, an inprovenent of the PTCDA nol ecul ar order is observed for

t he MBE sanpl es, which
exhibit the formati on of crystals.
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Abst ract

The present contribution enphasi ses the capabilities of Raman
spectroscopy for the characterisation of chemical and structura
properties of thin organic filnms. As an exanple, a perylene derivative
is presented, nanmely 3, 4,9, 10-peryl ene-tetracarboxylic-di anhydri de
(PTCDA). The focus will be directed to the Raman nonitoring of dynamc
processes. First, the PTCDA filmformation on GaAs substrates by
organi ¢ nol ecul ar beam deposition will be followed. The changes in the
GaAs bands and PTCDA internal and external vibrational nodes will be

i nvestigated as indicators for the interface formation. Secondly, the
PTCDA internal nodes will be nonitored upon the deposition of silver
onto the PTCDA/ GaAs heterostructure.
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Abst r act

Thin filnms of the organic sem conductor copper phthal ocyani ne (CuPc)
have been grown on the InSh(111) A 2x2 surface by organi c nol ecul ar
beam deposition (OVBD). Soft X-ray photoel ectron spectroscopy (SXPS)
usi ng synchrotron radi ation, |ow energy electron diffracti on (LEED)
and Raman spectroscopy have been applied to nonitor the bondi ng and
energy band line-up at the CuPc-1nSb interface. LEED shows that the
first layer of CuPc is ordered. SXPS data reveal that the chem ca

i nteracti on between the overlayer and the substrate is linited. The
I i neshapes of the shallow In and Sb core | evels change very little
during the growh of the CuPc film Emission fromthe val ence states
of both InSb and CuPc was al so nonitored and the val ence band of f set
for this hybrid systemwas determ ned to be (0.75%0.14)eV. Ranan
spectroscopy confirnms the linmted interaction at the junction and
further reveals that the structure of the CuPc film changes with

i ncreasi ng thickness.
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Abst ract

Nor mal incidence X-ray standing wave (N XSW neasurenents are
presented for sul phur term nated I nP(100) surfaces, prepared by
wet-etch in (NH4)2S solution foll owed by UHV anneal. Standi ng wave
profiles for sul phur 1s photoyield in three planes (220, 311 and 31)
i ndi cate that sul phur is close to the phosphorus site. Coherent
positions and fractions are conpared with the predictions of a nunber
of nodels of the surface, including novel 2x2 structures. The
experimental data can be reproduced by a general two-dinmer nodel, but
it is nore likely that the data are reflecting significant disorder
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Abstract: New derivatives of triphenylene, perylene, and pyrene are
descri bed, sonme of which form col umar nesophases. The absorption
spectra are investigated both experinentally and



theoretically. The spectra cal cul ated using the density functiona
tight binding (DFTB) theory are in good agreenent with
experimental results. The investigated conpounds show

phot ol um nescence of violet-blue (triphenylene), yellow green
(pyrene), and orange-red (perylene) colours. In addition

el ectrol um nescence is observed in thin filns of these conpounds
bet ween a positively charged |1 TO el ectrode and a negatively
charged al unmi ni um el ectrode. The brightness of the

el ectrol um nescence decreases in the order perylene > pyrene >
tri phenyl ene. Threshol d voltages bel ow 20 V and a | uminance up to
100 cd m 2 were observed.
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Total energy cal cul ati ons based on a density-functional tight-binding
schenme have been performed on pol ynorphic nodifications of various

t hi ophene crystals. The el ectronic band structures exhibit a

guasi - one-di mensi onal interaction in the triclinic crystals, while the
nonocl i ni ¢ nodifications show no di spersion over the whole Brillouin
zone. The nain interaction nechani smcan be described as a d- wave
function overlap between sul fur and carbon. The strong internol ecul ar
interaction may induce an interchain excitation, responsible for the
different optical properties of the pol ynorphs. €001 The Anerican
Physi cal Soci ety
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We have directly tinme resolved coherent phonon oscillations in
guasi - one- di nensi onal organic crystals of MePTCD

(N- N-di net hyl peryl ene- 3, 4, 9, 10- di car boxi ni de), using fentosecond
punp- probe experinments. W observe both higher-energy oscillations
caused by intranol ecul ar vibrations (internal phonons) and, for the
first time in a quasi-one-dinmensional organic system | ower-energy
nodul ati ons which are related to coherent lattice phonons (externa
phonons). For internal Ag vibrations, the coherence decay tine of
about 2 ps is al nost independent of the node. In contrast, the danping
time of the external phonons increases strongly with decreasing
energy. ©€2001 The Anerican Physical Society
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In this paper we propose an extension of the self-consistent
charge-density-functional tight-binding (SCC-DFTB) nethod [M El stner
et al., Phys. Rev. B 58, 7260 (1998)], which allows the cal culation
of the optical properties of finite systens within tine-dependent
density-functional response theory (TD-DFRT). For a test set of snal
organi ¢ nmol ecul es low|ying singlet excitation energies are conputed
in good agreenent with first-principles and experinental results. The
overal |l conmputational cost of this paraneter-free nmethod is very | ow
and thus it allows us to exam ne |arge systens: we report successfu
applications to C60 and the pol yacene series. ©€2001 The Ameri can
Physi cal Soci ety

URL: http://link.aps.org/abstract/PRB/v63/e085108
doi : 10. 1103/ PhysRevB. 63. 085108
PACS: 71.15. My, 71.35.Cc, 78.40.Ri, 78.40. M



Phys. Rev. B 61, 13659-69 (2000)

Resonant Ranan spectroscopy of
3,4,9, 10-peryl ene-tetracarboxyl i c-di anhydride epitaxial filns

R Schol z, A Yu. Kobitski, T. U Kanpen, M Schreiber, and D R T. Zahn
Institut fidr Physik, Technische Universitat, D 09107 Chemitz, GCernmany

G Jungnickel, M Elstner, M Sternberg, and Th. Frauenhei m
Fachber ei ch Physi k, Theoretische Physik, Universitat Gesanthochschul e
Pader born, D- 33098 Paderborn, Germany

(Received 6 July 1999; revised 7 Decenber 1999)

We present a conprehensive investigation of Raman-active nodes of 3,4,9, 10-
peryl ene-tetracarboxylic-di anhydride (PTCDA) thin filns deposited

on H passivated Si(111) substrates. The experinental data are interpreted with a
density-functional tight-binding scheme used for cal culating the

geonetry and vi brational nodes of the isolated nolecule. These results for the
breat hi ng nodes are applied to the optical absorption of PTCDA in

solution, and the vibrational absorption bands can be related quantitatively to
t he el ongation of the nobst promni nent Raman nodes during the

hi ghest occupi ed nol ecul ar orbital to | owest unoccupi ed nol ecul ar orbital
transition. Froma conparison of the cal cul ated defornation of

negatively charged PTCDA- with Ranman spectra recorded in the region of the
charge-transfer exciton, a significant net charge separation during

the optical absorption is highly unlikely. €000 The American Physical Society
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Abst ract

Epitaxial filns of a prototype organic sem conductor

3,4,9, 10-peryl ene-tetracar boxyl i c-di anhydri de (PTCDA) are

i nvestigated with resonant Raman spectroscopy and density functiona
calculations. It is shown that the resonant Ranan spectra are nainly
determ ned by the vibrational properties of an isolated nolecule, and
t he pronounced subbands in the absorption spectra of dissolved PTCDA
nol ecul es can be related to el ongations of the Raman-active breathing
nodes between the ground state and the rel axed excited state.






