
Appendix B. Selected slides to lecture presentations 
 
Figure 1. Iodine. The data on cell parameters and space groups are not shown at the first lectures, when the 
structures are considered "as given", without a crystallographic analysis. Only the interatomic distances are given. 
At the later lectures, we come back to the same slides showing the unit cells and analyzing the symmetry. Figures 
are prepared using Mercury [http://www.ccdc.cam.ac.uk/free_services/mercury/] (Bruno et al., 2002; Macrae et al., 
2006) based on data from Takemura et al., 2003, 2004 a,b (refs are in Appendix C). 
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Figure 2. Oxygen. The data on space symmetry are not given at the first lectures. We first consider the 
interatomic distances only and discuss the chemical bonding; the concept of the isosymmetric phase transition is 
also introduced at a later stage. The slide is composed based on J. Tse & E. Boldyreva (2010), in: Electron Charge 
Density Analysis, Ed. by P. Macchi and C. Gatti 
  
 

 
 



Figure 3. Sulphur. The symbols of space groups are not shown at the first lectures, and are introduced later. 
Figures are prepared using Mercury [http://www.ccdc.cam.ac.uk/free_services/mercury/] (Bruno et al., 2002; 
Macrae et al., 2006) based on data from ICSD ([http://cds.dl.ac.uk/cds/help/icsd.html] (Allmann and Hinek, 2005; 
Belsky et al., 2002; Bergerhoff and Berndt, 1996; Kaduk, 2002) (refs are in Appendix C) 
 

 

 

 

 



Figure 4. Effect of pressure on the crystal structures of As, Sb, Bi. The Pearson symbols are not given 
at the first lectures and are introduced later. The slide is a courtesy of Dr. Olga Degtyareva. 
 

 
 
 



 
Figure 5. Carbon. The space symmetry and cell parameters are not shown and not discussed at the first lectures. 
The figures are borrowed from Geim. & MacDonald, 2007 (graphene), drawn using Mercury 
[http://www.ccdc.cam.ac.uk/free_services/mercury/] (Bruno et al., 2002; Macrae et al., 2006), kindly provided by 
Prof. A. Oganov (high-pressure polymorph of C) (refs. are in Appendix C) 
 

                                       
 
 

 
 
 
 

 
 



 
Figure 6. Evolution of Si crystal structure with increasing pressure. From J. Tse, E. Boldyreva (2010), 
in: Electron Charge Density Analysis, Ed. by P. Macchi and C. Gatti, in the press (Appendix C). The slide is the 
courtesy of J. Tse. 

 
 



Figure 7. Allotropes of B. The space groups are discussed at later lectures. The plots are 
borrowed from Wikipedia. 
 

 



Figure 8. Sodium. These slides have been prepared and kindly provided to us by Prof. A. Oganov. We use them 
several times during the course - for the first introduction into the crystal structures, when discussing symmetry, 
when discussing electronic structure of solids 
 

 

 

 



Figure 9.  Examples of the crystal structures of inorganic compounds. The figures are borrowed from 
Wikipedia and Shaskolskaya 1976/1982 (Appendix C) 
 

 

 

 
 



 

 



 
Figure 10. Structures of the "perovskite family" as a "theme" and "variations". The slides are based 
on the illustrations from: http://wikis.lib.ncsu.edu/index.php/Perovskite 
 

 

 



 

 

 



 
 
 

 



Figure 11.  Preferred coordination geometry of transition metal ions. These slides are a courtesy of 
Prof. S. Natarajan 
 

 
 

 
 



Figure 12. Silicates and SiO2. Pearson symbols and space groups are discussed at later lectures. 
The slides are based on Liebau, 1985; Pushcharovsky, 1986 (Appendix C); a stishovite plot is from Wikipedia 
 

 
 

 



 
 

 

 



Figure 13. A comparison of the ambient-pressure and high-pressure polymorphs of CO2. The slide 
is based on plots kindly provided by Prof. A. Oganov. 

 

 



 
Figure 14. A comparison of the close packing of spherical atoms and long alkane chains. The 
Figures are from http://en.wikipedia.org/wiki/Sphere_packing#Regular_packing (packing of spheres) and kindly 
provided by Prof. R. Boese (packing of alkanes and dioles) 

 

 
 



Figure 15. Nanoporous dipeptides.  
Figures prepared using Mercury [http://www.ccdc.cam.ac.uk/free_services/mercury/] (Bruno et al., 2002; Macrae et 
al., 2006) based on data from Görbitz, 2002, 2003, 2007 (Appendix C) 

 

 



 
Figure 16. Dimers of acetic acid in the gas phase (a) and chains in the low-temperature (b) and 
high-pressure structures (c).  
Figures prepared using Mercury [http://www.ccdc.cam.ac.uk/free_services/mercury/] (Bruno et al., 2002; Macrae et 
al., 2006) based on data from Allan et al., 1999 & Nahringbauer, 1970 (Appendix C) 

 

 
 

 

 
 


