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Table 1.  Absolute values of the overlaps of the spin-coupled orbitals ! !  and ! !"  with the spin-coupled orbitals ! ! ! ! ! ! ! !  and ! !  
at the equilibrium distances for the dimers (CN)Br!!!NH3, HCCBr!!! NH3 and HBr!!! NH3 

 (CN)Br!!!NH3  HCCBr!!! NH3  HBr!!! NH3 

 ! !  ! !"   ! !  ! !"   ! !  ! !"  

! !  0.048 0.129  0.037 0.103  0.028 0.085 

! !  0.026 0.067  0.019 0.054  0.015 0.047 

! !   0.021  0.045  0.008 0.035  0.010 0.023 

! !  0.007 0.036  0.015 0.029  0.008 0.028 

F! '&+$)*! *&'+%1(,$%! ,$! %&=&/8! ,?&! (%&'&)+&! $B!
/)!JK!1),&%/+,1$)!1)!,?&!&S/71)&*! 'M',&7'!L/'!
,?&! '?/(&!$B! ,?&!$I,/1)&*!$%I1,/8'9!F,!B1%',@!L&!
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Table 2.  Absolute values of the Chirgwin-Coulson weights for spin-coupled structures 3, 4 and 5 of dimers (CN)Br!!!NH3, HCCBr!!! 
NH3 and HBr!!! NH3 at their Br!!!N equilibrium distances.!
! 4#V;K%!!!VHE! ! H##K%!!!VHE! ! HK%!!!!VHE!
3,%0+,0%&!E! ]9ET%"f 6E! ! Y9\D%"f 6E! ! ^9]E%"f 6E!
3,%0+,0%&!^! ^9Ef%"f 6E! ! E9E"%"f 6E! ! D9^D%"f 6E!
3,%0+,0%&!T! E9E%̂"f 6E! ! D9f %̂"f 6E! ! [9] %"f 6̂ !
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A valence bond description of the bromine halogen bond 
 
Halogen bond is an interesting type of non-covalent interaction that is drawing lot of attention 
due to its possible application in several fields. In this paper, the nature of this interaction has 
been investigated using a Valence Bond approach. This enabled not only to confirm the main 
features of the previously proposed models (e.g., Politzer model), but also to shed further light 
on the physics of halogen bond, by introducing the new concept of " -tunnel.  
 
 

 
 


