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3.3.4.2.5. Cartesian coordinates

Importing Cartesian coordinates can allow the display of
incommensurate and quasicrystal structures if the refinement
software has this as an output option. Using Cartesian coordi-
nates can sometimes be more convenient for the slight modifi-
cation of structures for the display of distortions or individual
molecules. A structure defined as triclinic with space group P1
and a cubic cell with edges of unit length would also work for
importing a structure or molecule originally defined in a Carte-
sian frame of reference.

3.3.4.2.6. Comparing or overlaying crystal structures

The graphical comparison of crystallographic structures can be
useful and time-saving for comparison of polymorphs or a
chemically similar series of small-molecule structures. One
program that can perform this function is CrystMol, where
multiple molecular structures can be compared using a point and
click menu or via the CrystMol scripting system. RMS differences
are also listed. Superposition of structures is discussed in Section
3.3.1.2.2.

3.3.4.2.7. Extended structures and topology analysis

Currently, the only available program that rigorously analyses
extended structures (involving overlapping or interpenetrating
molecules) is OLEX. For graphical viewing of extended struc-
tures OLEX displays particular fragments in a single colour.
GRETEP also has this display functionality, making it useful for
viewing extended structures.

3.3.4.2.8. Magnetic crystal structure display

The software listed in Tables 3.3.4.1 and 3.3.4.2 includes
programs that can display graphics representing magnetic vectors
without necessarily having the ability to understand magnetic
symmetry. Programs that can display magnetic structures include
ATOMS, CrystalMaker, Diamond, DrawXTL, FpStudio, VENUS
and Xtal-3D.

3.3.4.2.9. Incommensurate crystal structures

PRJMS and FpStudio are currently the only programs that can
plot modulated structures in three-dimensional space; FpStudio is
currently restricted to incommensurate magnetic structures.
However, importing Cartesian coordinates can be used to display
incommensurate structures when incommensurate refinement
software can output coordinates in this format. BALSAC
provides a good example of software which by default uses
Cartesian coordinates, from which plots of incommensurate and
quasicrystal structures can be generated.
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OLEX: new software for visualization and analysis of extended crystal
structures. J. Appl. Cryst. 36, 1283–1284.

Downs, R. T. & Hall-Wallace, M. (2003). The American Mineralogist
Crystal Structure Database. Am. Mineral. 88, 247–250.

Dowty, E. (2005). Cryscon. Shape Software, 521 Hidden Valley Road,
Kingsport, TN 37663, USA. http://www.shapesoftware.com/.

Enderle, G., Kansy, K. & Pfaff, G. (1984). Computer Graphics
Programming, GKS – the Graphics Standard. Berlin: Springer-Verlag.

Evans, P. R., Farrants, G. W. &Hudson, P. J. (1981). Phosphofructokinase:
structure and control. Philos. Trans. R. Soc. London Ser. B, 293, 53–62.

Farrugia, L. J. (1997). ORTEP-3 for Windows – a version of ORTEP-III
with a Graphical User Interface (GUI). J. Appl. Cryst. 30, 565.

Feldmann, R. J. (1976). The design of computing systems for molecular
modeling. Annu. Rev. Biophys. Bioeng. 5, 477–510.

Feldmann, R. J. (1983). Directions in macromolecular structure
representation and display. In Computer Applications in Chemistry,
edited by S. R. Heller & R. Potenzone Jr, pp. 9–18. Amsterdam:
Elsevier.

Feldmann, R. J., Bing, D. H., Furie, B. C. & Furie, B. (1978). Interactive
computer surface graphics approach to the study of the active site of
bovine trypsin. Proc. Natl Acad. Sci. Biochemistry, 75, 5409–5412.

Ferrin, T. E., Huang, C., Jarvis, L. & Langridge, R. (1984). Molecular
inter-active display and simulation: MIDAS. J. Mol. Graphics, 2, 55.

Finger, L. W., Kroeker, M. & Toby, B. H. (2007). DRAWxtl, an open-
source computer program to produce crystal structure drawings. J.
Appl. Cryst. 40, 188–192.

Fischer, R. X. (1985). STRUPLO84, a Fortran plot program for crystal
structure illustrations in polyhedral representation. J. Appl. Cryst. 18,
258–262.

Foley, J. D., van Dam, A., Feiner, S. K. & Hughes, J. F. (1990). Computer
Graphics Principles and Practice, 2nd ed. New York: Addison
Wesley.

Ford, L. O., Johnson, L. N., Machin, P. A., Phillips, D. C. & Tjian, R.
(1974). Crystal structure of a lysozyme-tetrasaccharide lactone complex.
J. Mol. Biol. 88, 349–371.

Gallo, L., Huang, C. & Ferrin, T. (1983). UCSF MIDAS, molecular
interactive display and simulation, users’ guide. Computer Graphics
Laboratory, School of Pharmacy, University of California, San
Francisco, USA.

Gill, P. E., Murray, W. & Wright, M. H. (1981). Practical Optimization.
Orlando: Academic Press.

Gilliland, G. L. & Quiocho, F. A. (1981). Structure of the l-arabinose-
binding protein from Escherichia coli at 2.4 Å resolution. J. Mol. Biol.
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