
CRYSTAL:	  a	  modern	  tool	  for	  the	  ab	  initio	  study	  of	  
crystalline	  solids.	  A	  focus	  on	  recent	  developments.	  

	  
Lorenzo	  Maschio,1	  Bernard	  Kirtman,2	  Michel	  Rérat3	  and	  Roberto	  Dovesi1	  
	  
1	  Dipartimento	  di	  Chimica	  and	  NIS	  (Nanostructured	  Interfaces	  and	  Surfaces)	  Centre,	  Università	  di	  Torino,	  via	  
Giuria	  5,	  I-‐10125	  Torino,	  Italy	  
2	  Department	  of	  Chemistry	  and	  Biochemistry,	  University	  of	  California,	  Santa	  Barbara,	  California	  93106,	  USA	  
3	  Equipe	  de	  Chimie	  Physique,	  IPREM	  UMR5254,	  Université	  de	  Pau	  et	  des	  Pays	  de	  l’Adour,	  64000	  Pau,	  France	  
	  
	  
	  
	  
The CRYSTAL program [1] has been developed since the 1970s and is one of the most 
widely used softwares for the quantum-mechanical study of crystalline solids. It computes 
the electronic structure of periodic systems within Hartree Fock, density functional or 
various hybrid approximations (global, range-separated and double-hybrids).  
The Bloch functions of the periodic systems are expanded as linear combinations of atom 
centred Gaussian functions. As a consequence, global and range-separated hybrid 
functionals are accessible at a moderate computational cost. 
CRYSTAL automatically handles space symmetry and allows calculation for system 
periodic in 3D (bulk), 2D(slabs), 1D(polymers) or, as a limiting case, 0D (molecule/cluster). 
 
In the contribution some of the most recent developments of the code will be presented, 
including simulation of vibrational spectra (Infrared, Raman) with analytical intensities [2] 
and Linear and Non-Linear Optics (NLO) properties calculation (Second-Harmonic 
Generation, Pockels effect) for solids [3,4]. 
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