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Ground and excited state properties of energetic molecules 
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	The knowledge of physical and chemical properties of component molecules of energetic materials – explosives and propellants – has interest per se and potential practical applications. Among several interesting properties these molecules: (1) are usually thermally unstable; (2) have easily broken covalent bonds; (3) have broad electronic spectra; (4) tendency to dissociation and; (5) trigger different photochemical phenomena. Furthermore, there are considerable experimental difficulties on investigating these systems due to the complex chemical processes taking place during the decomposition of these molecules, especially when excited states are involved. For these reasons and owing to the scarcity of accurate works on these systems, theoretical studies are particularly relevant in this field.     
	In the workshop we are going to present and discuss our work on molecules containing nitro groups and aluminum hydrides. Molecules having nitro groups are used in widely employed explosives and aluminum hydrides were suggested as potential new propellants and hydrogen storage materials [1]. 
Ground state properties of the molecules were analyzed via partition methods of electron (charge) densities and excited state properties, including singlet, triplet and ionized states, were explored using ab initio wave functions based on cluster methods. We studied the photochemistry of nitramide, H2NNO2 [2], N,N- dimethylnitramine, (CH3)2NNO2 [3], hexahydro-1,3,5-trinitro-1,3,5-triazine, known as RDX [4] and nitroethylene, H2C=CHNO2  [5]. Ground state properties of nitroaromatic molecules were also examined [6]. 
New results on the 1,1-diamino-2,2-dinitroethylene molecule, known as FOX-7 or DADNE, component of a recently synthesized energetic material, and on some aluminum hydrides, will be presented.
	We thank CNPq, FAPERJ and the Brazilian Army for support of this work.
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