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HL 38.1 Tue 9:30 POT 06
Al-doped ZnO nanowires grown by PLD — ∙Alexander
Shkurmanov, Chris Sturm, Holger Hochmuth, and Marius
Grundmann — Universität Leipzig, Inst. for Exp. Phys. II, Lin-
néstr. 5, 04103 Leipzig, Germany
ZnO nanowires (NWs) attract a lot of interest and can be used as
building blocks for different devices e.g. light emitters, resonators and
sensors. At the same time, doping of the ZnO NWs by Al leads to in-
crease of their conductivity [1], luminescence intensity [2], and optical
transmission [3] in comparison with undoped ZnO. This makes doped
ZnO NWs promising for a wide range of applications.

Here we present the growth of Al doped ZnO NWs on ZnO seed lay-
ers by pulsed laser deposition (PLD). We demonstrate that the choice
of the seed layer as well as a growth temperature determine the shape
of the NWs and allow to vary diameter of the NWs diameter from 550
nm to less than 7 nm. Furthermore, by comparing the NW growth of
undoped ZnO wires on the same kind of the seed layers allows deeper
insight into the growth mechanism of the ZnO wires.

[1] G. Zimmermann et al., Phys. Status Solidi RRL 4, 3-4 2010
[2] C.-L. Hsu et al., RSC Adv., 4, 2980, 2014
[3] C. M. Garcia et al., Advances in Materials Physics and Chemistry,

2, 56, 2012

HL 38.2 Tue 9:45 POT 06
Unambiguous identification of Sn3O4 using Raman spec-
troscopy and ab initio calculations — ∙Christian T. Reindl1,
Martin Becker1, Bianca K. Eifert2, Marcel Giar2, Lilan
Zheng3, Angelika Polity1, Yunbin He3, Christian Heiliger2,
and Peter J. Klar1 — 1I. Physikalisches Institut, Justus-Liebig-
Universität Gießen, Heinrich-Buff-Ring 16, 35392 Gießen — 2Institut
für Theoretische Physik, Justus-Liebig-Universität Gießen, Heinrich-
Buff-Ring 16, 35392 Gießen — 3Faculty of Materials Science and En-
gineering, Hubei University, Wuhan 430062, China
A lot is known about the two stable tin oxides SnO and SnO2. Both
physes have been intensively investigated and are widely used in appli-
cations such as transparent conducting oxides, gas sensors, and lithium
ion batteries. Over the last century many attempts have failed to
identify the metastable oxide occuring at an intermediate Sn:O sto-
chiometry. Using Raman spectroscopy as the experimental backbone
and ab initio density functional theory (DFT) calculations we are able
to distinguish different candidates and finaly identify the intermediate
phase as Sn3O4. The samples evaluated are of different origin. One
kind was grown utilizing ion beam sputter deposition (IBDS) directly,
whereas the second kind was first ion beam sputtered as SnO and an-
nealed to form the intermediate phase. The third kind was a SnO layer
produced by pulsed laser deposition which was oxidized to the inter-
mediate phase afterwards. All three variants show none or only slight
traces of SnO or SnO2, respectively and are in excellent agreement
with the calculated Sn3O4 spectra.

HL 38.3 Tue 10:00 POT 06
Polymer passivated zinc oxide thin film transistors —
∙Torsten Balster, Jonas Köhling, Marlis Ortel, and Veit
Wagner — Department of Physics and Earth Sciences, Jacobs Uni-
versity Bremen gGmbH, Campus Ring 1, 28759 Bremen, Germany
Thin film transistors with ZnO as active layer were prepared by pulsed
spray pyrolysis method, in order to investigate the passivation of sur-
face trap states. These states are known to have significant influence on
mobility, hysteresis and stability of transistors. Promising candidates
for the passivation are polymer classes containing an oxygen with free
electron pairs, which can coordinate with Zn-atoms at the surface.
After the pulsed spray pyrolysis deposition of the ZnO films, poly
methyl methacrylate, which has a carbonyl group in the monomer,
was spin-coated from solution onto the TFT and annealed afterwards.
After this treatment, no hysteresis and only a minor onset voltage
variation during bias stress could be observed. However, the onset was
shifted to lower values in comparison to the untreated surface. Fur-
thermore, the influence of the molecular chain length and the solvent
on the electronic properties will be discussed.

Coffee Break

HL 38.4 Tue 10:30 POT 06

Defects and defect complexes in zinc oxide revisited: Self-
consistent hybrid functional calculations — ∙Daniel Fritsch1,
Benjamin Morgan1, and Aron Walsh1,2 — 1Department of Chem-
istry, University of Bath, BA2 7AY Bath, UK — 2Department of Ma-
terials, Imperial College London, SW7 2AZ London, UK
Zinc oxide exhibits 𝑛-type conductivity, arising from intrinsic defects
and hydrogen impurities, and this can be enhanced by aliovalent dop-
ing with group-III elements. Al-doping of ZnO is a particular example
of this doping strategy with great potential for use in future tech-
nologies and devices. The effect of Al-doping depends on the delicate
interplay between intrinsic point defects (VZn, VO, Zni, Oi) and substi-
tuted Al (AlZn). In particular, our understanding of possible complex
formation, such as the aluminum–zinc-vacancy complex (AlZn-VZn),
is far from complete and requires further detailed investigations.

Most recent density functional theory calculations of ZnO doping
have used hybrid functionals, which introduce a fraction of Hartree-
Fock exchange into available exchange-correlation potentials based on
intuition or experimental calibration. A recent self-consistent hybrid
functional [1] offers a new approach for parameter-free hybrid func-
tional investigations and removes this level of empiricism. Having used
this new self-consistent hybrid method, we will present calculated re-
sults for bulk ZnO, its intrinsic defects, and the important AlZn–VZn

defect complex, and compare them to available experimental and the-
oretical data.
[1] J. H. Skone et al., Phys. Rev. B 89, 195112 (2014).

HL 38.5 Tue 10:45 POT 06
Second-Harmonic Generation in ZnO/(Zn,Mg)O Multiple
Quantum Wells — ∙Johannes Mund1, Dmitri R. Yakovlev1,
Sergey Sadofev2, Cedrik Meier3, and Manfred Bayer1 —
1Experimentelle Physik 2, Technische Universität Dortmund, Ger-
many — 2Institut für Physik, AG Photonik, Humboldt-Universität
zu Berlin, Germany — 3Department Physik, Nanophotonik & Nano-
materialien, Universität Paderborn, Germany
Non-linear optical properties of ZnO/Zn0.9Mg0.1O multiple quantum
wells with well width varied from 1.8 to 10nm are studied by second-
harmonic generation (SHG).

We succeed to detect the 1S quantum well exciton and show quali-
tatively the quantum confinement of this state in narrow QW as well
as the quantum confined stark effect in broader QW. A comparison to
spectra of ZnO bulk material and a pure ZnMgO layer confirms that
the observed resonance has its origin in the MQW structure. SHG
spectra are compared with photoluminescence and reflectivity spectra
to identify exciton transitions. Also SHG rotational diagrams are mea-
sured and relative values of components of the non-linear susceptibility
tensor are evaluated.

HL 38.6 Tue 11:00 POT 06
Microdisks coupled with Waveguides of II/VI quantum well
heterostructures — ∙Gesa Schmidt, Torsten Rieger, Detlev
Grützmacher, and Alexander Pawlis — PGI-9 and JARA-FIT,
Forschungszentrum Jülich GmbH, 52425 Jülich, Germany
Waveguides and microdisks were fabricated from II/VI quantum wells
(QWs) grown by molecular beam epitaxy on GaAs substrates. They
provide suitable components for integrated-optical devices in the
blue/green spectrum. Additionally, doping of the QWs with fluorine
allows modern devices such as low-threshold lasers and single pho-
ton sources and their integration. To this end, the introduction of
an Al2O3 interlayer, fabricated by selective post-growth oxidation of
an AlAs buffer between the GaAs and the II/VI heterostructure, pro-
vides improved waveguiding and reduced photon leakage. Al2O3 is
optically transparent for the emission from the QWs and has consid-
erably smaller refractive index compared to the II/VI material.

We present optical properties and photon-guiding characteristics of
microdisk cavities with adjacent waveguide membranes. The analy-
sis of spatial-resolved 𝜇-photoluminescence measurements along the
waveguide demonstrates the photon transfer between microdisk and
waveguide. Moreover, we observed lasing at specific whispering gallery
modes of our microdisks, which denote efficient photon guiding along
the waveguide. Our findings demonstrate functional operation of
microdisk-waveguide couplers based on ZnSe/(Zn,Mg)Se QW struc-
tures and their potential for larger scale integrated-optical systems in
the blue/green spectral range.
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