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CHEM-756: Nuclear Magnetic Resonance Spectroscopy Principles and applications: Spectroscopy of small molecules and nuclei; phase shift experiments (imaging, diffusion, spectroscopy). Solid-state (NMR): NMR in solids, liquids, and solutions; hydrogen’s nuclei (including protons, deuterium, (15)N). Solutions and suspensions of liquids (NMR): Measurements of liquids in solutions (1H, 13C) spectra as a function of time (1H,1H in solid matrix, NMR imaging); relaxation, spin echo and carbon spin echo spectroscopy. NMR of molecular aggregates and aggregated liquids. Applications in bio-inorganic chemistry. (1H, 13C, 31P, 14N, 15N, 31P) dissolved in water, oil, glycerol and similar solvents (NMR spectroscopy), is studied. Reactions
between elements, complexes and solvents (NMR). (NMR spectroscopy) The energy of an electronic or molecular orbital (a stationary quantum level) depends on the number of bound electrons which possess the same quantum numbers and is referred to as the quantum number 'n'. Whereas the radius of a circular orbit of an electron (or a proton) is related to the degree of the electronic orbital angular momentum 'l'. The expansion of an electron in spherical harmonics is given by Equation 1, where h = Planck's constant and c = the velocity of light. r = 1/nl. (The degree of orbital angular momentum of an electron; where l+1 is called the total angular momentum quantum number, m is the azimuthal quantum number, l and m together

define the total angular momentum quantum number and l can be determined from l = m + 1
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CHEM-848: Soft-Core Coulombic Interactions: Theoretical Techniques and Investigations Soft-core Coulombic interactions:
Theoretical background; basic theory of the covalent binding energy; "soft-core" potential; approximate theory of covalent binding
energies; extended system; approximate theory of covalent binding energies using extended systems; "hard-core" potential and its

approximation. Experimental methods for the determination of the soft-core potential: Calibration of the experiments and the
relationship with the covalent binding energies. Absorption spectroscopy: Theoretical background; absorption spectroscopy.

Calculated spectra of complex molecules: Approximate theory and experimental results. CHEM-849: Computational Chemisty:
Experimental Methods Computational chemistry: Nature of electronic wave functions; general formalism; density functional theory
(DFT) and its application; second-order DFT, GIAO, and B3LYP; density perturbation theory (PT2), second-order reaction field (SE),
and post-SCF and Spin-Density Matrix (SDM) methods, Molecular Geometries; Simple Molecular Structure and Molecular Bonding;

Electronic properties (LUMO and HOMO; Electrostatic potential); Applications to chemical and biological systems, the Nature of
Transition States; the Nature of Bonding in Molecules; Interaction of ions with clusters. Experimental Methods: Experimental

techniques, Instrumentation and calibration, Data Processing. Recommended Books: 5ec8ef588b
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