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Analiza Jahn-Teller-ovog efekta u organskim i neorganskim sistemima

Ljubica D. Andjelkovi¢, Matija S. Zlatar, Maja A. Gruden*
Centar za Hemiju, Institut za Hemiju, Tehnologiju i Metalurgiju, Univerzitet u Beogradu,
Studentski trg 12-16, Beograd, Srbija, *Hemijski fakultet, Univerzitet u beogradu,
Studentski trg 12-16, Beograd, Srbija

Po Jahn-Teller-ovoj (JT) teoremi svi nelinearni molekuli sa degenerisanim elektronskim stanjem
spontano se distorguju duz vibracija koje nisu totalno simetri¢ne, pri ¢emu dolazi do uklanjanja
degeneracije uz sniZenje energije. JT efekat je analiziran i izracunati su JT parametri za ciklo-
pentadienil radikal (CsHs®), benzen katjon (C¢Hs*) i benzen anjon (CsHe'), anjone i katjone kora-
nulena i koronena (CyH107, CaoH1o*, CasH1a™ i CogH1z?), anjonski magnezijum ftalocijanin (MgPc) i
mangan(ll) ftalocijanin (MnPc) primenom teorije funkcionala gustine. Izvedena je analiza uticaja
veceg broja vibracija odgovornih za distorziju molekula primenom modela Svojstvenog puta
distorzije. Sve potrebne informacije pri izracunavanju koeficijenata vibronske sprege sadrzane
su u strukturi minimalne energije koja predstavlja pravi minimum na povrsini potencijalne
energije, pa je vibraciona analiza jednoznacna. Ovim modelom moguce je direktno odvojiti
doprinose razli¢itih vibracija JT distorziji, njihov energetski doprinos JT stabilizacionoj energiji duz
puta distorzije i odrediti sile odgovorne za JT distorziju, dajuci bolji uvid u poreklo i mehanizam
vibronske sprege.

Analysis of the Jahn-Teller effect in organic and inorganic systems

Ljubica D. Andjelkovi¢, Matija S. Zlatar, Maja A. Gruden*
Department of Chemistry, Institute of Chemistry, Technology and Metallurgy, University of
Belgrade, Studentski trg 12-16, Belgrade, Serbia, *Faculty of Chemistry, Universty of
Belgrade, Studentski trg 12-16, Belgrade, Serbia

The Jahn-Teller (JT) theorem states that a molecule with a degenerate electronic state
spontaneously distorts along a non-totally symmetric vibrational coordinates. This removes the
degeneracy and lowers the energy. The JT effect was analysed and the JT parameters were
determined for cyclopentadienyl radical (CsHs®), benzene cation (C¢Hs*), benzene anion (CsHe),
anions and cations of corannulene and coronene (CyHio, CaoHio*, CasHi2™ i Ca4H1z*), anionic
magnesium phthalocyanine (MgPc’) and manganese(ll) phthalocyanine (MnPc) by the means of
Density Functional Theory (DFT) approach. The analysis of the multimode JT problem was
performed by the means of the Intrinsic Distortion Path (IDP) model. All the required
information, to calculate the vibronic coupling coefficients is contained in the minimum energy
lower-symmetry structure. This structure is the real minimum on the potential energy surface,
allowing normal mode analysis in the straightforward manner. With this model, it is possible to
directly separate the contributions of the different normal modes to the JT distortion, their
energy contributions to the JT stabilization energy along a relevant particular path of distortion
and the forces responsible for the distortion, giving further insight into the origin and mechanism
of the vibronic coupling.
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