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Report:
As stated in the proposal, we have studied the growth of rod-like organic molecules on SiOx, with the aim to
determine the Ehrlich-Schwoebel barrier of a molecule, which is used in typical organic photvoltaic systems.
The Ehrlich-Schwoebel barrier is a quantity, which is hardly accessible by any other experimental method.
This study is comprised by a series of samples, in which the deposition rate as well as the temperature were
individually changed, since both parameter strongly influence the inter layer diffusion. During the growth, we
followed the structure evolution of the thin films in GISAXS-geometry with a Maxipix area detector.
Together with our portable UHV-camber, this setup allows us to perform in situ measurements in real-time.
The in situ film chracterizations were completed with post-growth measurements (XRR, GIXD and RockingScans) to obtain maximum resolution information on the sample morphology. Since the data analysis is still
in progress, we can only present some preliminary findings.
Figure 1 shows two snaphots of the GISAXS real-time data, taken at 0.5 monolayer (ML) and 1.5 ML
coverage, respectively. The main features in the images are a bright central spot, which corresponds to the
specular reflection and two vertical side-streaks, caused by the diffuse scattering of the system.
The incident angle of the beam was chosen, so that the specular signal satifies the anti-Bragg condition. Due
to the large dynamic range of the Maxipix detector, we were able to capture the weak diffuse signal without
saturating the pixels in the specular path, thus measuring diffuse and specular growth oscillations
simultaneously and in situ. The lateral distance between the streaks changes during the film growth,
indicating a non-trivial evolution of the in-plane film structure.
Figure 2 demonstrates how the intensity of the two main features evolves during the growth. The red curve
represents the intensity of the specular reflected beam, whereas the green curve yields the intensity, which
was integrated over the Yoneda-wing.
Here, the maximum difference in the intensities is about three orders of magnitude, which made this
experiment a challenging task.

Figure1: In situ GISAXS measurement of
0.5 ML and 1.5 ML. (The growth
temperature was 25°C)

Figure2: Time evolution of the integrated intensities near
the anti-Bragg reflex (red) and the Yoneda-peak (green)

Within the layer by layer growth-regime we observe a maximum in the specularly reflected signal, whenever
a monolayer is filled, and a minima whenever it is half filled, leading to growth-oscillations, which are
gradually damped out by the roughness of the film.
The second maximum of the specular intensity is here larger than the first one, indicating a phase shift
between the first and second ML a tendency, which is sometimes observed in organic systems. Furthermore,
it becomes apparent that the diffuse intensity oscillates as well, but phase shifted with respect to the specular
intensity. Finally, both curves are damped to an asymptotic value, which in both cases is induced by the
increasing roughness of the system. This behaviour follows a general trend as it is also observed for the other
samples.
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