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Report:

As outlined in the proposal, this experiment has focused on an in-situ and real time x-ray
study of a model system (Diindenoperylene DIP) for organic molecular beam deposition
(OMBD) [1]. The goal of this study was to follow in real time the degree of phase
coexistence of the disordered, standing up and lying down phase in the film.

The experiment went well, and the collaboration with the beamline staff was excellent.

We will give a short summary of results from the beamtime. A detailed analysis of the data is
still in progress, but we can already say that a publication will emerge from these data, which
are of high quality.

1. Using a PSD detector we could acquire GID scans for our thin films, including the rod
in the q, direction. This helps to establish a detailed picture of the molecular
arrangement in the 2-d in-plane unit cell [2].

2. Using depth dependent GID measurements, we could establish the depth profile of
lying down and standing up molecular structures in the film (see Fig. 1a for a typical
GID scan).

3. Measurements at different temperatures establish that the fractions of lying down and
standing up structures change. At high temperatures (that is 130 °C substrate
temperature) only standing up molecules can be seen.



4. Real-time measurements of the Bragg reflection of DIP, show that the position of the
reflection, and therefore the lattice spacing, is changing during growth

5. Real-time GID measurements (Fig. 1b) show that the (11) reflection moves during
growth. Therefore the in-plane unit cell changes during growth, in agreement with the
out of plane (specular) data.
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Figure 1 a) Typical GID scan of a DIP film on silicon grown at 35 degrees substrate
temperature. b) Evolution of the (11) reflection from a) with time, that is thickness. After
start of the film growth the (11) reflection gets stronger, but soon starts to move to lower q
values.
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