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PhD-fellowship on “Phononics in Nanowires”  

A fellowship for an experimental PhD thesis work is now available at the Departement of Physics of the 
University of Basel funded by the Swiss Nanoscience Institute (SNI).  

With this PhD project we address phononics in nanodevices, a new field with great prospects for applications 
relating to sound and heat. While there is excellent control over electromagnetic degrees of freedom in 
nanodevices, the control of phonon transport is in its infancy. We propose a new scheme with which phonon 
transport in nanowires (NWs) can be studied with high spectroscopic resolution. This is done by using 
quantum dots (QDs) as phonon emitters and detectors. Double QDs will be embedded into a 
semiconducting NW, made e.g. from InAs. Inelastic transport through states in the DQDs can be used to 
both emit and detect phonons, see schematics in the figure below. This can be done energy resolved, 
allowing to characterize the energy-dependent phonon transmission in the NW between emitter and 
detector. Once established, a periodic axial material modulation can be realized during NW growth, allowing 
to tune the phonon bandstructure. A challenging milestone would be the demonstration and engineering of 
phononic band-gaps.  

The described project is a collaborative effort between the group of Prof. Ilaria Zardo (Nanophononics group) 
and Prof. Christian Schönenberger (Nanoelectronics group). For further information on the activities of the 
group, see https://nanophononics.physik.unibas.ch/ and https://nanoelectronics.unibas.ch/   

(a) An InAs NW device with bottom gates (yellow) and three contacts (red & blue) illustrating our capability to fabricate 
NW devices with gate-controlled quantum dots. The bottom gates are insulated by a thin Si-nitride layer. (b) Schematic 
illustration of the phonon emission and (c) phonon detection using two coupled quantum dots (QDs) each. (d) Sketch of 
the envisaged NW device where both a phonon emitter (left) and detector (right) are implemented on a single NW. 

We look for a highly motivated student (preferably a physicist) who is keen to explore fundamental aspects of 
quantum devices. You will design and fabricate your own devices using state-of-the-art micro- and 
nanofabrication technologies. The nanowires will be grown by a collaborator, but you will be involved in the 
future designs and characterizations not limited to electrical measurements. Electric measurements, on 
which you will focus on, will be done down to millikelvin temperatures and include DC to up to 6 GHz radio-
frequency techniques based on modern cryogenic circuitry (for example rf-resonators) and cold amplifiers.  

All PhD fellows are expected to work in a team and collaborate with other PhD and postdoctoral fellows, as 
well as bachelor and master students joining the lab part of their time. Start of the project: January 2017. 
Duration 3-4 years. Requirement: you need to have a profound understanding of quantum and solid 
state physics as it is taught in a physics curriculum. 

To apply, please email a short curriculum vitae including names and contact info of referees and scanned 
copies of grades. Please add a short statement (few lines only) on your motivation and your education / 
background  in quantum physics and solid-state physics.  

Email both to: Ilaria.Zardo@unibas.ch and Christian.Schoenenberger@unibas.ch. 

This project is funded by the Swiss Nanoscience Institute (SNI). If selected, you will become a member of 
the SNI PhD schools. Further information can be found under www.nanoscience.ch. 


