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Report:

As described in the proposal the purpose of the experiment was to investigate the relation
between structural properties, film thickness and magnetic behaviour of TbPc, films deposited
on Au(111).

The orientation of molecules in such kind of systems shows a dependence on coverage. For
monolayers and thin film molecules are absorbed flat on the surface whereas stand up as the
film grows thicker molecules[1]. For the TbPc,/Au(111) system some structural information
have been deduced by magnetic properties (extracted by an XMCD experiment)[1] but so far
only little is known about the bulk structure of this thin films excluding the STM
characterization of monolayer deposits[2].

Our experiment at 1D03 started with a characterization of samples grown on Au/mica prepared
ex situ before the experiment. Extended reflectivity data clearly shows a preferential
orientation in the crystalline structure of the film along the direction perpendicular to the
surface. Unfortunately due to the poor quality of the substrate was impossible to identify an
epitaxial relation between the Au and the film lattice. Nevertheless the ex situ sample analysis
allowed us to get extremely valuable information about reciprocal space position of the TbhPc,
structure on Au.

As planned, the experiment proceeded then with the in situ growth of TbPc; thick films on
Au(111) bulk single crystal. Structural evolution of the film was investigated during the
growth monitoring reciprocal space position where Bragg peaks from film structure were
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Fig. 1 Extend reflectivity of Au(111)/TbPc2
(extimated thickness: 60MLS)

- supposed to appear (as observed on the test ex-situ

samples). Due to radiation damage we decided to repeat
the control measure used for the growth control process

. only every 30 minutes during the growth. As the

thickness of about 60MLs was reached a short
characterization of few rods was performed before

. cooling down the sample to 20K in order to perform

further investigation in condition where beam damage

- could be limited.
- No significant changes in the film structure was induced

by the temperature change.

————— A complete characterization of the film structure was

performed measuring an hk mesh at a complete rod set.

Data clearly show that the film is | ' >crystalline up to the

thickness  reached  during

detailed analysis of the data
progress.

References

the
molecules crystallized in powder-like
present on the surface. The structure *|
to be ordered respect to the Au main cu
relation is present with the Au(111)

Nevertheless given the complexity of _ |
(substrate surface is Herringbone
matter will be object of a further

experiment and no
structure are
-of the film appears
/) axis as an epitaxial
substrate.
' the substrate
reconstructed) this
investigation. A
IS presently in

,,,,,,,,,,,,,,,,,,,,,,,,,,

Fig. 2 TbPc2 growth monitored measuring
surface rod at h=-.102, k=.213
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