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When ab initio methods for studying electron—
moleculecollisionsweredeveloped both experimentand
theoreticaktudieswerefocusedon smallmoleculessuch
asNs. Although small-moleculestudiescontinueto be
important,interestin recentyearshasincreasinglyshifted
to electroninteractionswith largerpolyatomics.Practical
applicationswithin the semiconductoindustry for exam-
ple, demandelectroncollision datafor moleculessuchas
CoFg or c-CsFg [1]. An especiallysignificantdevelop-
mentin recentyearshasbeenthe realizationthat slov
electrongandirectlydamageéNA [2], which hasspurred
tremendousnterestin low-enegy collisionsof electrons
with DNA basessugarsandotherbiologicalmolecules.

Owing to the low symmetryandthe inherentmary-
electronnatureof the problem, accuratecalculationsof
low-enegy electron—moleculeollisionsarecomputation-
ally demanding. Moreover, as we will emphasizein
this talk, the computationalrequirementsscale rapidly
with the molecularsize, making studiesof polyatomic
targets especiallychallenging. To pursuesuch studies,
we have adaptecbur computationaprocedureknown as
the Schwingemultichannelmethod to run efficiently on
highly parallelcomputersincludingworkstationclusters,
and we have madeimprovementsto remove serial bot-
tlenecks decreaselisk usage andotherwiseimprove the
overall scalability

In thistalk, we will presensomeof ourrecentresults
for elasticandinelasticcollisionsof low-enegy electrons
with biological molecules,in particularthe DNA bases
andthe RNA baseuracil. Specialemphasisvill be given
to thecharacterizatioof low-enegy resonancesbsened
in gas-phasecatterind3] anddissociatie attachmenf4]
studies.Theassignmenof theseresonanceis still atopic
of discussior|5, 6], andby helpingto clarify the assign-
mentstheoreticaktudiesmayhelpto clarify thedissocia-
tion mechanisms.
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