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Scientific Activity

The main scientific activity of Carlo Jacoboni Heen related to electron transport in high eledteid, to the theory
of quantum transport and to the simulation of e@ttransport in mesoscopic structures.

High field transport. Electron transport in semiconductors under higltec fields has been extensively studied by
means of Monte Carlo simulation, also in connectigth experimental activity. Furthermore large effbas been
devoted to the development of the method itselfpamticular the method has been extended to inchidetron-
electron interaction, electron degeneracy, theyaisbf noise through the velocity autocorrelatfanction, and the
combination of Monte Carlo and molecular dynamasiques. A review paper in Reviews of Modern Ris/sind a
book published by Springer on these topics haverecstandard references for Monte Carlo simuladibalectron
transport in semiconductors and semiconductor ésvic

Theory of quantum Transport. In the last years the scientific activity of Jaoni and his group has been
concentrated on the efford to extend to the thefrguantum transport the reliabilty and effectiwed the Monte
Carlo approach. The introduction of the Wigner pathithin the formalism of the Wigner approach, bagn proven
to reach the above goal, allowing a rigorous quantteatment of both coherent electron propagatimh scattering
processes both elastic (impurities) and inelastimons).

Transport in mesoscopic structures



Low-dimension and low-dimensionality structuresgema very peculiar properties that are particulagpealing from
the point of view of basic physics and are the Aamdntal stones of a large number of practical aggtins, mainly in
modern nanoelectronics. The quantum transport yhaevelopped by our group is particularly suitafolethe analysis
of such mesoscopic structures, where coherentrefegiropagation is the basic phenomenon and demhasionon
interaction can be considered a reasonable snmdlirpation. Applications based on numerical simala have been
already realized, also in collaboration with expemntal activities. Recently a new proposal of logates for quantum
computation has been put forward based on mesascoppled quantum wires.
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- Elaboration of information through arrays of quantum dots (MURST-Cofin. 1998-99)
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