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Neutronsinteractonly with the nucleiof moleculessotheintensityof aninelasticneutronscatteringeventdependonly on the motion

of the nuclei of a molecule. This permitsthe computationof the full inelasticneutronscatteringspectrumfrom a computationof the

normalmodeg(or, in generaltheanharmoniavavefunctionsor the classicatrajectory)withoutany needfor knowledgeof theresponse
of the electrongo the nucleammotion. Applicationsof abinitio andDFT harmonicanalysisto vibrationally inelasticneutronscattering
spectrawill be presentedPrimaryemphasiwill be placedon molecularsolidscontaininghydrogenwhereincoherentydrogenatom

scatteringlominateghespectraThis greatlysimplifiesthe spectracomputationsExamplesncludehighly symmetricmoleculesvhere

vibrationsthat are forbiddenby optical selectionrulesare strongin the INS spectraa variety of hydrogenbondedsystemsncluding

thosewith short,strongsymmetrichydrogenbonds,chage transfercompleces, stableorganic radicals,andsomesimpleionic species
suchasthe alkali BH4 salts. Coherentscatteringfor C6F6andmetalcarboryls will alsodiscussedSomeof thesecasesarepresented
in arecentreview oninelasticneutronscattering:J. Phys. Chem.A 2001,105,3949-3960.The currentstatusof periodicDFT methods
will bediscussed.



