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		The nanoelectronics group is interested in fundamental electrical properties of engineered nanoscaled devices operating in the quantum regime. We probe these devices by electrical transport measurements both at low (close to DC) and high frequency (GHz range) and at cryogenic temperatures (Kelvin to milli Kelvin). Our devices are based on novel materials with reduced dimensions, either one-dimensional carbon-nanotubes (CNTs), quasi one-dimensional semiconducting nanowires (NWs) or two-dimensional graphene and van der Waals heterostructures which are defined by state-of-art e-beam lithography and complemented with gate and contact electrodes. The group is internationally recognized as a leader in so-called hybrid quantum devices that embody in addition to normal metal also superconducting and ferromagnetic electrodes. The latter introduce non-trivial correlations by proximity effect, such as a pairing or exchange field. In combination with intrinsic properties and surface effects, new correlated many-body states can arise. Examples are topological states such as the spin-helix states in one-dimension, molecular Andreev-bound states and Majorana-like states.  In addition, we are working on suspended ultraclean devices that can additionally be driven mechanically allowing to explore the coupling between mechanical and electrical degrees of freedom at the quantum limit. Another strength of the group are short-noise measurements yielding information complementary to the conductance.

 

Research activities / projects:

	Cooper-pair splitter in low-dimensional quantum devices

	Majorana fermions in nanowire-based quantum devices



	Quantum transport in graphene

	Charge Correlations by Shot Noise Measurements


	Quantum devices probed at microwave frequencies

	 Superconducting quantum dot hybrid devices


	Nanodevices with ferromagnetic elements

	 Graphene spintronics


	Silicon nanowire field-effect transistors

	


			

		        			
		
       			

	
	
				
			
		

	


	

			
			
Recent news
	High Kinetic Inductance in Twisted Trilayer Graphene
1 week agoRight to the start of the APS March meeting our …

	Strong Coupling between a Microwave Photon and a Singlet-Triplet Qubit
1 month agoJann Ungerer, Alessia Pally and collaborators have achieved strong coupling …

	4e Supercurrent
2 months agoWe are thrilled to share our new paper entitled “Charge-4e …

	Andreev Bound State Fusion
7 months agoCongrats to Christian Jünger and Andreas Baumgarter: the paper entitled …

	Electron entanglement for free
1 year agoEntanglement has been at the centre of the 2022 Noble …
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