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The structure and properties of C60 deposited on surfaces has gathered a great deal of 
attention during the last years. In the case of Ge(111) surfaces, previous experiments [1-5] 
have found the existence of three different phases of the deposited C60 films. Annealing at 
high temperatures (500–700oC), yields to a √13 × √13 R14o phase, in which the distance 
between C60 molecules is ~14.4 Å. This phase has been carefully analysed and 
characterised [6] using grazing incidence X-ray diffraction, STM and photoemission 
experiments. The analysis of the X-ray diffraction patterns has allowed proposing models 
of the atomic structure of the surface.   
 
In this work, we perform first-principles simulation to analyse the models proposed from 
the X-ray diffraction measurements. Density Functional Theory calculations are used to 
study the stability of the proposed models, and to give insight into which of them is more 
stable and therefore more likely to be the best model of the surface. Using the optimised 
structures, we analyse the electronic properties of the system, and simulate the 
photoemission spectra and the STM images. We will present a detailed analysis of: 
 
1. The structural models, their stability and relative energies 
2. The electronic structure of the different models and the correlation between the features 

in the electronic spectrum and the structural features (C-Ge bonds, adatoms, etc). 
3. The simulated photoemission spectra of each of the models and the comparison with the 

experimental spectra. 
4. The simulated STM images and STS spectra for each of the structural models and their 

variation with bias voltage. Comparison with the experimental images will also be 
given.  
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FIGURES 
 
Figure 1.  Simulated STM image of a model of the √13 × √13 R14o phase of C60 on 
Ge(111). The large spherical features are C60 molecules, and the small dots in between are 
Ge adatoms. The simulation was done using the Tersoff-Hamann approximation, with a tip-
surface voltage of -2 eV, sampling the occupied states of the surface. 
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