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When ab initio methods for studying electron–
moleculecollisionsweredeveloped,bothexperimentand
theoreticalstudieswerefocusedon smallmoleculessuch
as N � . Although small-moleculestudiescontinueto be
important,interestin recentyearshasincreasinglyshifted
to electroninteractionswith largerpolyatomics.Practical
applicationswithin thesemiconductorindustry, for exam-
ple, demandelectroncollision datafor moleculessuchas
C� F� or � -C� F� [1]. An especiallysignificantdevelop-
ment in recentyearshas beenthe realizationthat slow
electronscandirectlydamageDNA [2], whichhasspurred
tremendousinterestin low-energy collisionsof electrons
with DNA bases,sugars,andotherbiologicalmolecules.

Owing to the low symmetryandthe inherentmany-
electronnatureof the problem,accuratecalculationsof
low-energyelectron–moleculecollisionsarecomputation-
ally demanding. Moreover, as we will emphasizein
this talk, the computationalrequirementsscale rapidly
with the molecularsize, making studiesof polyatomic
targetsespeciallychallenging. To pursuesuch studies,
we have adaptedour computationalprocedure,known as
theSchwingermultichannelmethod,to run efficiently on
highly parallelcomputers,includingworkstationclusters,
and we have madeimprovementsto remove serial bot-
tlenecks,decreasedisk usage,andotherwiseimprove the
overallscalability.

In this talk, wewill presentsomeof our recentresults
for elasticandinelasticcollisionsof low-energy electrons
with biological molecules,in particular the DNA bases
andtheRNA baseuracil. Specialemphasiswill begiven
to thecharacterizationof low-energy resonancesobserved
in gas-phasescattering[3] anddissociativeattachment[4]
studies.Theassignmentof theseresonancesis still a topic
of discussion[5, 6], andby helpingto clarify theassign-
ments,theoreticalstudiesmayhelpto clarify thedissocia-
tion mechanisms.

Work by C. W. andV. M. wassupportedby theU. S.
Departmentof Energy, Office of BasicEnergy Sciences,
andbytheU. S.NationalScienceFoundation,Officeof In-
ternationalScienceandEngineering.S.d’A. S.acknowl-
edgesfinancialsupportby theBrazilianagenciesFAPESP,
CNPq,andCAPES.

���
	�����
�����
�

[1] C. Winsteadand V. McKoy, in Fundamentals of
Plasma Chemistry, M. Inokuti, editor (Adv. At.,
Mol., Opt.Phys.43), 111(2000).
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