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Fig. 1 Structure of Cu2(2, 2'-bpy).(4, 4’-bpy).L. complex
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Fig. 2 Schematic structure in DFT calculation

F1 HFFHSHH B Smsel .S FAEE JE
Table 1 Calculated HS and BS Energies, Eigenvalues of S* and J Values

i E /Hartree s? J/cm™!
basis set HS BS HS BS computed value  experimental value
Lanl.2DZ - 2908. 30828656 -2908. 31357717 2.0056 1. 0000 ~1161.6 _40.63
SV/SVP —-5794. 48562149 —5794. 48586577 2.0045 0. 9992 ~53.64
R2 SFHNEERTRHF
Table 2 Spin Electron Distribution for Molecule
spin electron/e
SV /SVP LanL2DZ
HS BS HS BS
Cul 0. 661443 0. 662340 Cul 0.614011 0. 638216
Cu2 0. 654363 ~0. 649993 Cu2 0. 628237 -0. 636376
03 0. 086203 0. 085193 03 0. 092944 0. 090642
04 0.081719 0. 083102 04 0. 090590 0. 090620
NS 0. 072129 0. 080427 N5 0. 078252 0. 086858
c6 - 0. 005389 0. 000583 ceé -0.008337 0. 000646
Cc7 - 0. 003498 0. 001909 c7 - 0. 006808 0. 000489
014 0. 084695 -0. 081520 014 0.088817 -0. 093206
015 0. 085993 - 0. 089550 015 0.081407 ~0. 088539
Cl6 0. 027985 - 0. 002646 C16 0. 039222 - 0. 000299
C17 0. 017806 -0. 004798 C17 0. 020679 ~0. 000860
N18 0. 008970 0. 001365 N18 0. 001257 0.001102
N19 0. 084612 0. 082463 NI9 0. 086374 0. 086762
N29 0. 082192 - 0. 085157 N29 0. 086036 - 0. 081096
N30 0. 078268 -0.071992 N30 0.086818 —-0.089612
N31 0.001248 -0. 003115 N31 0. 001014 - 0. 002058
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Fig. 3 Spin density maps of HS state (upper figure) and BS

state (lower figure) for the molecule
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The Studies of Density Functional Theory on Magnetism
and Spin Density Distribution of a Binuclear Copper Complex

ZHANG Yi-Quan' LUO Cheng-Lin' YU Zhi***
(" College of Physical Science and Technology, Nanjing Normal University, Nanjing 210097}
(? State Key Laboratory of Coordination Chemistry, Coordination Chemistry Institute, Nanjing University, Nanjing 210093)

Magnetic coupling constants J between Cu ions and spin density map for a binuclear complex
Cu2(2, 2'-bpy)2(4, 4’-bpy) 2L, have been calculated by the combination of the broken symmetry approach with the
spin project method under the DFT framework and the effect of nonorthogonality between magnetic « and S orbitals
in the broken symmetry solution. The result indicates that using SV/SVP basis sets in the calculation of Gaussian
98 is much better than using LanL2DZ pseudo-potential function in above system. It is interesting that calculated J

value is quite near to the experimental value in the studies of magnetic susceptibility.
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