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Abstract Unique covalent-like intermolecular interactions between open-shell molecular 

species are expected to affect the physico-chemical properties in their aggregates or in 
solid-state like molecular crystals.  In the present study, we focus on the nonlinear optical 
response properties of infinite one-dimensional systems composed of open-shell singlet 
diphenalenyl diradical molecules by the band-structure calculations combined with the 
nonlinear response theories based on the broken-symmetry density functional theory method.  
After the examination of numerical accuracy, we discuss effects of intermolecular interactions 
on the nonlinear optical properties of infinite one-dimensional open-shell molecular crystals.   
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Fig. 1. Structures of IDPL derivatives (a) and 
IDPL slipped stacking model (b). 

 
Fig. 2. N dependence of Δγxxxx(N) 
(plots) and its fitting curve (line) 
at the LC-UBLYP/STO-3G level. 

 
Table 1. Basis set 
dependence of Δγxxxx(N) 
[106 a.u.].  

N STO-3G 6-31G* 
1 1.00 1.55 
2 2.84  6.06 
3 4.25  11.3 
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