
TOWARD A UNIQUE DEFINITION OF THE LOCAL SPIN

Eloy Ramos-Cordoba,a Eduard Matito,a  István Mayer,b 

and Pedro Salvadora

aInstitut de Química Computacional i Departament de Química, Universitat  
de Girona, 17071 Girona, Spain                                  
bInstitute of Organic Chemistry, Research Centre for Natural Sciences,  
Hungarian Academy of Sciences, H-1525 Budapest, P.O. Box 17, Hungary

e-mail: eloy.ramos@udg.edu

The  local  spin  is  a  key  concept  for  the  characterization  of magnetic 

properties  of  transition  metal  complexes  and  clusters,  and  also  for 

establishing  the  radical  character  of  molecules  or  reactive  processes.  In 

recent years there has been an increasing interest in recovering local spins 

from ab initio wavefunctions.[1-6] 

We have shown[6] that there is actually a continuum of different formulations 

that fulfill all physical requirements imposed to date to the decomposition of 

<Ŝ>², and this applies to both single- and multideterminant wave functions. 

In order to find the best local-spin decomposition scheme, we impose a new, 

additional  requirement  related  to  the  one-electron  distribution  that 

eliminates  the  ambiguity.  The  resulting  local-spin  decomposition  is  thus 

unique and fulfills all physical requirements found so far.

The  numerical  implementation  has  been  carried  out  in  the  three-

dimensional  physical  space  for  several  atomic  definitions.  A  series  of 

representative  closed-shell  and  open-shell  systems  have  been  used  to 

illustrate the performance of this new decomposition scheme against other 

existing approaches. Unlike other decompositions of <Ŝ>², the new scheme 

provides  very  small  local-spin  values  for  genuine  diamagnetic  molecules 

treated with correlated wave functions.
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