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Understandingthe Monte Carlo methodasa versatiletool to solve integral
equationsenablesits applicationto a classof problemswhich arenot accessible
by purely physically-based,imitative Monte Carlo methods. Onesuchclassis
the linearizedsmall signalanalysisof nonlinearsystems.In this work thesmall
signal responseof charge carriersin semiconductorsis investigated,assuming
semi-classicaltransport.

Choosinga timedomainformulation,asmallperturbationis superimposedto
thestationaryelectricfield. By retainingonly first ordertermsin theperturbation,
the transientBoltzmannequationgetssplit into a stationaryBoltzmannequation
anda coupledBoltzmann-like equation. Assumingthe perturbingfield to be a
Dirac impulsein time the latter equationdescribesthe impulseresponsedistri-
bution function. The initial condition,which turnsout to be proportionalto the
gradientof thestationarydistribution function,cannotbeinterpretedasaninitial
distribution due to lack of positive definiteness.However, the initial condition
canbeexpressedasadifferenceof two positivefunctions,andsocantheimpulse
responsedistribution function. In this way the impulseresponseis understood
in termsof the concurrentevolution of two carrierensembles.Using different
methodsto generatethe initial distributionsof the two ensemblesgivesrise to a
variety of Monte Carlo algorithms. Both existing andnew algorithmsfor direct
simulationof theimpulseresponseareobtainedin a unifiedway. Applicationsto
technologicallysignificantsemiconductorsareshown. A resonanceeffect occur-
ring in Gallium Arsenideat low temperaturesis discussed.
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