HOW WELL DO WE UNDERSTAND THE CHEMISTRY IN HOT MOLECULAR CORES?
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Unlike the chemistryof cold coresof denseinterstellarclouds,the chemistryof hot molecularcoresappeargo requirethreetemporal
phasesa cold phaseduringwhich bothgas-phas@&ndgrain-suracechemistryoccur a warming-upphaseashigh-massstarformation

occursnearbyandgrain mantlesare evaporated anda warm phase whengas-phas&hemistrycorvertsthe evaporatedspeciesnto a

variety of othermolecules.The mostimportantmoleculeevaporatingfrom grain mantlesis thoughtto be methanolwhich actsasa

precursoffor avarietyof morecomplec organicmolecules Althoughthis pictureis nota quantitate one,it hasbeengenerallyaccepted
despitea lack of laboratorykinetic evidence.

We have looked in detail at the reactionpathways generallybelieved to producemettyl formate (HCOOCH;), a well-knowvn and

copiousemitterof rotationalspectrallinesin hot cores,with a large collaborationinvolving experimentalistsquantumchemists and

astrochemists.In this collaboration,three different experimentalgroups(HanscomAir Force Base,Waterloo, Oslo) have looked at

specificion-moleculereactiondeadingfrom methanolandotherprecursordo mettyl formate. The resultsobtainedhave beenutilized

in a detailedchemicalmodelof hot cores.Our conclusionis thatno processve have investicgatedcanproduceenoughmettyl formate
to agreewith its obsenedalundanceWe thenconcludethathot corechemistryremainsmysterious.



