VARIABLE PHOTON ENERGY PHOTOELECTRON SPECTROSCOPYOF TRANSITION METAL COMPLEXESC. Cauletti, F. Cirilli, A. Ianniello, S. Stranges, Universit� di Roma "La Sapienza"(Roma , Italia)M. de Simone, IMAI-CNR (Montelibretti, Italia)C. Furlani, Universit� di Roma III (Roma, Italia)M.Y. Adam, LURE, Universit� de Paris-Sud (Orsay, France)J.C. Green, N. Kaltoyannis, A.N. Moody, S. McGrady, C. Field InorganicChemistry Laboratory, Oxford University (Oxford, U.K.)M. Siggel, SRS Daresbury Laboratory, (Warrington, U.K.)M.N. Piancastelli, Universit� di Roma "Tor Vergata" (Roma, Italia)Variable photon energy PhotoElectron Spectroscopy (PES) is now wellestablished as a powerful tool in electronic structure determination.We have already investigated a wide range of chemical systems, with examplesdrawn from both classical coordination and organometallic chemistry and havefound the technique to be a sensitive probe of the localization properties ofvalence electrons [1,2]. In particular, the very different behaviour of thephotoionization cross sections of d and f electrons with respect to s and p onesthrough the appearance of features due to the atomic dynamic effects of thephotoelectrons (Cooper minima, delayed maxima, autoionizations) providesextensive information on metal-ligand covalency [3]. Obviously synchrotronradiation is a unique tool to observe such phenomena, allowing the access to anextensive range of photon energies in VUV-PE experiments.Here we present some results from variable photon energy investigations of gas-phase transition metal compounds, in particular those on TiMeCl3 and onNi(acac)2 . (acac=acatylacetonate) [2].The photoelectron spectrum of TiMeCl3 has been measured with photon energiesvarying between 20 and 50 eV. Obtained results enable unambiguous assignmentof the PE bands and indicate a significant contribution of Ti 3d character to themetal-carbon bond. Indeed we can observe that at low energies the spectrum isdominated by halogen ionizations, between 28 and 40 eV carbon based ionization increase in relative intensity, and above 40 eV the metal based ionizationsdominate the spectrum.The photoelectron spectra of Ni(acac)2 have been measured in the 30‚80 eVphoton energy range. An analysis of the branching ratio of the first band as afunction of photon energy confirms our (previous) [4] description of the HOMO(Highest Occupied Molecular Orbital) as the b3g component of the ligand -3orbitals, with modest admixture of Ni dyz orbital. Moreover the whole PEspectrum has been reassigned on the ground of the observed variations in relativeband intensity ratios. The enhancement shown by the bands in the IE regionbetween 7.6 and 8.8 eV in the spectra taken at photon energies near the Ni 3pthreshold, most likely due to resonant processes following Ni 3pfl3d excitations,confirms the nature of almost pure d orbitals of these bands.REFERENCES[1]B.E. Bursten, J.C. Green, N. Katoyannis, M.A. MacDonald, K.H. Sze andJ.S. Tse, Inorg. Chem. 33 (1994) 5087 and reference therein.[2]C. Cauletti, F. Cirilli, A. Ianniello, S. Stranges, M.deSimone, M.Y. Adam and M. N. Piancastelli, J. Electr. Spectrosc. Relat. Phenom. to be published.[3]J.C. Green, Acc. Chem. Res. 27 (1994) 132.[4]C. Cauletti, C. Furlani, and G. Storto, J. Electr. Spetcr. Relat. Phenom., 18(1980) 392.