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 Abstract – A theoretical investigation on magnetic coupling in Cu(II) and Ni(II) complexes using density functional theory  is 
presented. The results confirm the experimental analysis, showing a weak ferromagnetic interaction between the metal ions and the 
coordinated NITmPy radical  with a coupling constant  of  8.06  cm-1 and 3.82  cm-1  respectively.  The spin polarization mechanism 
explains the coupling in both cases.  

In this work, we report the results of the study of magnetic coupling in Cu(II) and Ni(II) complexes with 
nitronyl nitroxide radical. The basic mechanism for understanding the magnetic behavior of the systems is 
the spin polarization.  The formula of the investigated compound is [M(NITm-Py)2(N3)2(DMSO)2][M=Cu(II), 
Ni(II),  NITmPy=2-(3’-pyridyl)-4,4,5,5-tetramethylimidazoline-1-oxyl-3-oxide].  Our  calculations  are  based  in 
the pseudopotential scheme and the density functional theory within the generalized gradient approximation 
(GGA) for the correlation and exchange functional, using the PWscf(Plane-Wave Self-Consistent Field) code. 
Within this methodology we are able to calculate, with good accuracy, a lot of physical quantities of interest 
as such, local magnetic dipoles, magnetic coupling and charge transfers. The experimental analysis shows a 
weak ferromagnetic interaction between the metal ions (Cu, Ni) and the NITmPy radical, and the magnetic 
coupling  constant  is  7.43  cm-1 and  3.41  cm-1  respectively.  The  theoretical  results  confirm  this  weak 
ferromagnetic interaction.  We found the values 8.06 cm-1 and 3.82 cm-1  for Cu(II) and Ni(II) complexes. In 
table I,  we show the spin population on nitronyl  nitroxide radical  (O3-N7-C21-N8-O8) and metal  ion for 
complexes 1 and 2. 

Table 1:  Spin population on nitronyl nitroxide radical and metal ion for complexes 1 and 2

Complex 1 Complex 2

Cu 0.41 Ni 1.35

N7 0.26 N7 0.25

N8 0.26 N8 0.25

C21 -0.11 C21 -0.11

O3 0.31 O3 0.28

O4 0.29 O4 0.30
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