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Preface 
 
 Recent years have seen an explosion of interest in using both empirical and ab initio valence 
bond (VB) approaches to model (bio)chemical processes. These approaches allow us to probe 
fundamental electronic structure and reactivity problems in detail, ranging from studying 
reaction dynamics to photochemistry and enzyme catalysis. In addition, both empirical and ab 
initio VB approaches have seen tremendous methodology developments. These include, but 
are not limited to, new VB-related developments coming from a molecular orbital perspective 
such as non-orthogonal CI, coupled cluster valence bond, and geminals-based wave functions.  
 The development and application of methods for performing (E)VB calculations is highly 
topical, due to the recent award of the 2013 Nobel Prize in Chemistry to Karplus, Levitt and 
Warshel, which was in part for Warshel’s development of the Empirical Valence Bond (EVB) 
method. There have also been a number of successful conferences and workshops in the past 
few years, including in Paris, Xiamen and Uppsala, which have attracted overall hundreds of 
participants between them, demonstrating that this is a lively field. This Special Issue contains 
27 articles from across the VB field, opening with a personal perspective from Prof. Sason 
Shaik, which takes the reader on the journey that let valence bond theory come of age. 
Following from this, the contributions to this issue cover both new methodological 
developments as well as state-of the-art applications in both ab initio and EVB approaches, 
down to both small model systems up to more complicated relevant environments. A 
particular emphasis has been placed on the ability of valence bond theory (in its broadest 
meaning) to efficiently and accurately compute, explain, model, and/or predict (bio)chemical 
behavior. We note here that these topics have been separately covered in text books and 
reviews in the past ; however, with this Special Issue, it is the first time that all facets of what 
has become contemporary VB theory are put together under the spotlight in the same place.  
 This Special Issue (SI) is a tribute to the tremendous contributions to Chemistry made by 
Gilbert Lewis, following both the 70th anniversary of his passing in 1946 and the 100th 
anniversary of his landmark paper “The atom and the molecule”, and to Linus Pauling, who by 
establishing the connection between the then-recent quantum theory and Lewis’ model laid 
the foundation of Valence Bond theory. The focus of this SI, as well as the contributions 
therein, have been carefully selected so as to balance the weighting of methods development 
and applications, making the contents of the issue of interest to both theoreticians and 
practicing chemists alike. 
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