Research Post doc at CNRS – LCMI Grenoble

Grenoble High Magnetic Field Laboratory (GHMFL)

Mesoscopic Transport Research Group (Prof. J.C. Portal)

Microwave control of transport nanoscopic structures

We are seeking an active, enthusiastic individual to investigate "ratchet" in Galton-board with a two-dimensional electron gas in a superlattice of micron size antidots. The theory predicts appearance of strong current induced by microwave fields. This opens new prospects for high frequency control of transport in presence of dissipation and chaos at nanoscale.

The project develops new ways of high-frequency control of electronic and heat transport in specially prefabricated asymmetric nanostructures. Nowadays, modern technologies go down to smaller and smaller scales, where quantum effects and dissipation start to play a very important role. Therefore, for technological progress it is crucial to be able to create and control directed transport in presence of noise, decoherence, thermal fluctuations, chaos and quantum effects. This project develops a new type of nano-Gore-tex materials formed by periodic arrays of asymmetric antidotes in semiconductor heterostructures (e.g. semi-disks or triangular antidotes). The first theoretical studies show that in such structures at thermal equilibrium a polarized monochromatic microwave field creates a strong directed current even at zero mean force. This phenomenon, related to the ratchet effect discussed by Feynman, opens new possibilities of high-frequency control of transport creating a basis for a new type of sensitive detectors of microwave radiation and understanding of radiation induced transport in nanosystems (e.g. nanostructures, biomolecules, etc.). The experimental and theoretical studies will be performed for antidots of microscopic size (from micron to few tens of nanometers) in a frequency range from GHz to THz. The results obtained by the project will be useful for a number of technological applications including novel rectifiers, pumps, molecular switches, transistors and transport control in biomolecules.

The ideal candidate will be an experimental physicist or be trained in a relevant discipline and will have expertise in mesoscopic physics and transport, low dimensional electron systems, high magnetic field, microwave radiation and engineering in a frequency range from GHz to GHz.

Moreover, the candidate will take responsibility of act as a local contact for helping external users to perform experiments of semiconductor physics on resistive magnets providing high magnetic fields. These experiments will be performed by European scientists within the European large scale facility programme run by GHMFL.

You will join a friendly and hard working research group at Grenoble that will provide assistance in your career development.

The post is offer now for one year in the first instance with possibility of renewal for second year.

Informal enquiries about the post may be made to: 

                                     Prof. J.C. Portal  GHMFL, CNRS/LCMI

BP 166    38042 Grenoble Cedex 9         portal@insa-toulouse.fr
