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When growing crystals, a precise control of the growth process and thus of the resulting crystals is usually
required, because the crystals may need to have a well-defined size or morphology, be very pure, have a low
defect density or need to have one specific crystallographic structure out of a set of possibilities (poly-
morphs). We have recently started a research program to investigate crystalline templates as a means to infl u-
ence crystal nucleation and growth, because it induces long-range ordering with a controlled length scale and
allows tailoring of the interaction with the crystal.
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Figure 1: Alizarin (1,2-dihydroxy-9,10-anthraquinone)

Epitaxy of inorganic materials has received a lot of attention, mainly because of the importance of semicon-
ductors. We focus our attention on the epitaxial growth of organic crystals, an area that has been much less
extensively studied, but that is rapidly gaining importance because of the developments in
nano(bio)technology and organic semiconductors[1,2].

The organic dye alizarin (1,2-dihydroxy-9,10-anthraguinone, see Figure 1) has been found to form epitaxialy
oriented crystals on a cleaved NaCl (100) substrate. More recently, we found by atomic force microscopy that
amonolayer of alizarin is often formed in addition to bulk crystals. The aim of the experiment was to deter-
mine the 2D and 3D structure of alizarin on a NaCl (100) substrate. For this, we used our specialy designed
experimental cell with temperature control for the crystal surface as well as for the aizarin doser. A
monolayer of alizarin is easily formed on the surface; Figure 2 shows the specular profile before and after
deposition.
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Figure 2: The speaular profile before and dter alizarin depasition.

Figure 3 shows an azimutha scan after long depasition. The (202) Bragg peeks belong to epitaxialy ori-

ented alizarin crystals grown on the surface However, the four equivalent orientations with resped to the
NaCl substrate ae not equally favorable, as can be seen from the different height of the dizarin buk pe&s.

We speaulate that this is due to the spedfic orientation d the cleavage stepson the surface
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Figure 3: AZimuthal scan for the buk (202) alizarin refledion.

Data aquisition was relatively straightforward because of the good quaity of the NaCl substrates. Several
surface preparations were performed to get the best results. Our data @nsist of speaular scans for different
condtions and additionally (11) and (02) rods for the dizarin mondayer. The first analysis indicaes that a
thin film withou measurable in-plane ordering is formed, in which the 3D crystals dowly nucleae. These
crystals grow at the expense of the film. After depaosition the surface @peas to be still covered with a
mondayer of aizarin. However, water from the surroundngs is in competition with this mondayer. At mod-
erate relative humidity the mondayer isreplacal by a layer of water [3]. This takes place ataround40%R.H.
Unfortunately, the ambient humidity during the experiment was quite high (abou 66% R.H.), which gaverise
to problems.

The analysisis gill i n progress to understand the role of the mondayer in the epitaxial growth of alizarin, a
full computer modeling has © be done
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