
The QUANTEP project aims at the development and implementation of 
quantum technologies. The potential of novel quantum materials, 

realized by using as building blocks one and two dimensional materials
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Here we report the use of a processor with 

programmable superconducting qubits to create 

quantum states on 53 qubits. Our Sycamore processor 

takes about 200 seconds to sample one instance of a 

quantum circuit a million times—our benchmarks 

currently indicate that the equivalent task for a state-

of-the-art classical supercomputer would take 

approximately 10,000 years.

Google Claims a Quantum Breakthrough That 

Could Change Computing
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Atomic-scale Lego 

2D and 1D crystals are like Lego : we can 
construc of a huge variety of layered
structures.

Thils Lego structure have phycal
properties not present in the traditional
crystals



The one layer material can have topological properties (with topological
quantum numbers)





Polarization response

Core shell nano-wire

The one layer (or very thin) material can be rolled around another material



dI/dV versus Vdb and B, for magnetic field applied
perpendicularly and parallel to the NWs. Measurement of the
anisotropic transport to be exploited in the control of
polarization of nanowires on Silicon waveguide device, using
electro-optical effects.

INFN Pavia unit, 2020, to be published.

Schematic description of the evolution of the I/V
characteristics, and of the corresponding spin split e
and h levels alignment, with the magnetic field; in this
figure the e and h spin alignment in the split levels.

This gives rise to unexpected new physics



Measurement of the Dirac Fermions in graphene. Exploration of the electrical transport regimes.

One layer material show Dirac Fermions and topological states. They are used in 
quantum devices: quantized transparency, chiral electrical flow



Band structures of the InAs/GaSb 
DQWs calculated using the eight-band 
k·p method

Dilution refrigerator with base 
temperature 45 mK

Longitudinal resistance as a function of gate 
voltage for increasing temperatures

The 6 contact 
measurement 
configuration












