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Neutronsinteractonly with thenucleiof moleculessotheintensityof aninelasticneutronscatteringeventdependsonly on themotion
of the nuclei of a molecule.This permitsthe computationof the full inelasticneutronscatteringspectrumfrom a computationof the
normalmodes(or, in general,theanharmonicwavefunctionsor theclassicaltrajectory)withoutany needfor knowledgeof theresponse
of theelectronsto thenuclearmotion. Applicationsof abinitio andDFT harmonicanalysisto vibrationallyinelasticneutronscattering
spectrawill bepresented.Primaryemphasiswill beplacedon molecularsolidscontaininghydrogenwhereincoherenthydrogenatom
scatteringdominatesthespectra.Thisgreatlysimplifiesthespectralcomputations.Examplesincludehighly symmetricmoleculeswhere
vibrationsthat areforbiddenby optical selectionrulesarestrongin the INS spectra,a variety of hydrogenbondedsystemsincluding
thosewith short,strongsymmetrichydrogenbonds,charge transfercomplexes,stableorganic radicals,andsomesimpleionic species
suchasthealkali BH4 salts.Coherentscatteringfor C6F6andmetalcarbonyls will alsodiscussed.Someof thesecasesarepresented
in a recentreview on inelasticneutronscattering:J.Phys. Chem.A 2001,105,3949-3960.Thecurrentstatusof periodicDFT methods
will bediscussed.


