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A hierarchyof transportmodelsdescribingguantumeffectsat differentlevelsof approximation
is presented. Approximationsare introducedin the electron-phonorinteractiononly, while
the influenceof the device potentialon the coherentransports taken fully into account.The
hierarchyis derived from the generalizedWigner function, which dependson position and
momentunof oneelectronandtwo setsof phononoccupatiomumbers.Introducingthe weak
scatteringimit andassumingan equilibrium phononsystemyields an equationsetconsisting
of amainequationfor thereducedwignerfunctionandtwo auxiliary equations Fromthis set
severalquantunkineticequationsanbederived. Assumingaspacenomogeneouslectricfield
the setreducedo the Levinsonequationwhich allows quantumeffectsin the electron-phonon
interactionto be studied suchascollision broadeninggollision retardatiordueto the memory
characteof thekernel,andtheintra-collisionalfield effect. Solutionsof the Levinsonequation
obtainedby a backward Monte Carlomethodwill bediscussedBY takingtheclassicalimit in
the phononinteractionthe equationsetreduceso a Wigner equationincluding a Boltzmann
scatteringoperator This equationis considereda feasiblemodel for far from equilibrium
transportin nanostructures.



