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The aim of this project is to fabricate and characterize a Novel Concept of the planar Phase Switch  for polarometry project CLOVER (ground-based radiastronomy telescope). The project will be done in collaboration of Oxford, Manchester and Chalmers Universities.

This project is a part of the Collaboration Programme with Oxford and Manchester Universities on development of the planar NbN Nanostrip Phase Switch  for radioastronomy telescope CLOVER  
The polaromerty project CLOVER is direct prolongation of works on anisotropy of Cosmic Microwave Background (CMB) awarded by 

The Nobel Prize in Physics 2006 to
John C. Mather, NASA Goddard Space Flight Center, Greenbelt, MD, USA, and 
George F. Smoot, University of California, Berkeley, CA, USA
“for their discovery of the blackbody form and anisotropy of the cosmic microwave background radiation”

This year the physics prize is awarded for work that looks back into the infancy of the Universe and attempts to gain some understanding of the origin of galaxies and stars. It is based on measurements made with the help of the COBE satellite launched by NASA in 1989.

http://www.kva.se/KVA_Root/eng/_news/detail.asp?NewsId=856 

The aim of the CLOVER project is discovery of gravitational waves in the early Universe and search for Dark Energy and Dark Matter.  We have an agreement with Oxford and Manchester Universities 

to test NbN Nanostrip switch  with CEB bolometers for this project. 

So, production of this student project can be directly forwarded for the next breakthrough in our knowledge about early Universe (13.7 billion years ago)!

Niobium Nitride is a superconductor with the critical temperature of about 14 K and rather high-ohmic material in normal state, that is at temperatures above the critical one or when density of a current flowing through a sample of NbN exceeds the critical value.

The idea behind this project is to use the property of NbN to switch between normal and superconductive state when the current through the sample is switching between two different values, the first one below critical current, and the second value above the critical one.  The NbN nanostrip line is located between two parts of a finline and operates as a short in superconductive state or as high resistive line in the normal state.

As a result, the finline is reflecting all incoming microwave signal when the NbN nanostrip is a superconductive short or transmitting most part of the incoming signal when NbN finline is in the normal state and works as open circuit for the microwave signal because its wave impedance is much greater than the characteristic impedance of the finline in the middle. 
The goal of the project is to manufacture on-chip finline with NbN nanostrip in the middle and to measure resistance and critical current of the nanostrip. 

The work will be performed in the MC2 cleanroom using negative e-beam lithography and reactive ion etching of NbN in CF4 plasma as a first step and photo lithography with following thermal evaporation with lift-off for contact pads as a second step.
In the case of successful samples, the reflection and transmission coefficients will be measured in normal or superconductive state of nanostrip for incoming microwave signal at 220 GHz. Preliminary measurements will be done at Chalmers. The final measurements will be done in Oxford and Cardiff Universities in scope of joint European project CLOVER - Telescope for Measuring  CMB Polarization.

The results will be summarized in the form of a report and could be presented for publication. 
The general information about FKA190 course in Bolometer Group can be found at

http://fy.chalmers.se/~kuzmin/TEACHING/FKA190/ 
The Project work can be prolonged as a Diploma Work with participation in ambitious European project CLOVER.. The diploma work would suggest fabrication of samples and preliminary characterization of them at Chalmers, and final testing in Cambridge with possible participation of the student.

Further PhD study at Oxford University or at Chalmers University can be discussed.
