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Unlike thechemistryof cold coresof denseinterstellarclouds,thechemistryof hot molecularcoresappearsto requirethreetemporal
phases:a coldphase,duringwhichbothgas-phaseandgrain-surfacechemistryoccur, a warming-upphase,ashigh-massstarformation
occursnearbyandgrain mantlesareevaporated,anda warm phase,whengas-phasechemistryconvertsthe evaporatedspeciesinto a
variety of othermolecules.The most importantmoleculeevaporatingfrom grain mantlesis thoughtto be methanol,which actsasa
precursorfor avarietyof morecomplex organicmolecules.Althoughthispictureis notaquantitativeone,it hasbeengenerallyaccepted
despitea lack of laboratorykineticevidence.
We have looked in detail at the reactionpathways generallybelieved to producemethyl formate(HCOOCH� ), a well-known and
copiousemitterof rotationalspectrallines in hot cores,with a large collaborationinvolving experimentalists,quantumchemists,and
astrochemists.In this collaboration,threedifferentexperimentalgroups(HanscomAir ForceBase,Waterloo,Oslo) have looked at
specificion-moleculereactionsleadingfrom methanolandotherprecursorsto methyl formate.Theresultsobtainedhave beenutilized
in a detailedchemicalmodelof hot cores.Our conclusionis thatno processwe have investigatedcanproduceenoughmethyl formate
to agreewith its observedabundance.We thenconcludethathot corechemistryremainsmysterious.


