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CRYSTAL: a computational tool for solid-state science.
Recent developments and applications
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The CRYSTAL program [1] computes the electronic structure of periodic systems
within Hartree Fock, density functional or various hybrid approximations. The Bloch
functions of the periodic systems are expanded as linear combinations of atom cen-
tred Gaussian functions. Powerful screening techniques are used to exploit real space
locality. The code may be used to perform consistent studies of the physical, elec-
tronic and magnetic structure of molecules, polymers, surfaces and crystalline solids.
CRYSTAL is distributed to the scientific community since 1988 and the new release
(CRYSTAL03) is now available [2]. Recent developments in CRYSTAL03 include:
(a) the automated geometry optimization of the atoms in the unit cell at both HF and
DFT level of theory; (b) calculation of dielectric properties (e.g. dielectric and piezo-
electric constants).

Preliminary results on the calculation of vibrational frequencies and infrared intensi-
ties of crystalline compounds (e.g. quartz [3], calcite [4], pyrope [5]) will be reported.
A few applications related to mineralogy and geochemistry will be discussed.
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