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Tabel 1 Calculated and Experimental Coupling Constant J (in cm )Y

= theory experiment
transition (S — S+1)
CASSCF MRCI1 ACPF RT"* 500°C

‘Ag — "B, (4 — 5) ~18.79 - 52.09 -64.98

"Bl — *Ag (3 — 4) ~22.17 ~61.46 -76. 67

SAg — "B, (2 — 3) -25.09 -69. 55 -86.77 -92.26
Bl — *Ag (1 — 2) -27.32 -75.71 -94.44 ~-95.79 - 86. 56
'Ag — B (0 — 1) -28.75 -79.70 -99.42 -92.55 -84.76

* RT denotes Room Temperature

M5 EREUECE Y [Fe:Se)®~ 1 10 AHSE Na [R 1
Fig. 5 Ball-and-stick model of the thioferrate complex [Fe.Ss]®-

with the ten next-nearest Na atoms
[21]

The Fe-S bonds are represented by the sticks
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Table 2 Triplet State-Singlet State Energy Difference
(cm™') Calculated for [ (acac),Cu-ONH:] at
Different @ angles'’

E(S:l)—E(S:O)

method of calculation

P =0° P =45° D =90°
ub initio
CAS(2,2)/ROHF -53.0 -49.2 -52.4
DFT

Xo-SD* - 184 - 190 - 180
LDA-SD - 174 -179 -171
BP-SD - 173 -178 - 169
experimental value -10~ -70

* SD denotes Single Determinant Formalism

B 6 [(acac),Cu-ONH,]#: Rt 4 41~ = &
Fig. 6 A schematic view of the [ (acac):Cu-ONH:] model

complex®’
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Fig. 7 Isodensity surfaces corresponding to the two magnetic

molecular orbitals of [ (acac):Cu-ONH,]?!
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Progress in Quantum Chemistry Studies on Molecular Magnetism

REN Jie

CHEN Zhi-Da*

( State Key Laboratory of Rare Earth Materials Chemisiry and Applications,

College of Chemistry and Molecular Engineering, Peking University, Beijing 100871)

The recent progress in quantum chemistry studies on molecular magnetism is outlined. The relative theoretical

background on molecular magnetism is briefly introduced. Two convenient computational methods in quantum

chemistry for theoretical studies on magnetic coupling interaction, i. e. Broken Symmetry Approach combined with

Density Functional Theory and Post-HF method are reviewed. Theoretically investigated results for several typical

magnetic molecular systems are enumerated. Finally, prospect of theoretical studies on molecular magnetism is

presented.

Keywords: molecular magnetism

quantum chemistry


http://www.cqvip.com

