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The aim of this project is to fabricate and characterize the Cold-Electron Bolometer (CEB). 

The CEB is based on electron cooling of small absorber by SIN (Superconductor-Insulator-Normal metal) tunnel junction and removing all incoming power to the next stage of current amplifier. The CEB is the most promising concept of bolometers for supersensitive recievers in radioastronomy due to advanced operation at electron temperature less than phonon temperature.
This project is a part of the collaboration programme with Cambridge and Oxford Universities on development of the Cold-Electron Bolometer (CEB)  for radioastronomy telescope CLOVER  http://fy.chalmers.se/~kuzmin/TEACHING/FKA190/  

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 Cambridge and Oxford Universities to test CEB with JFET and SQUID readouts 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)!

The students will first learn to do photolithography and electron-beam lithography. The electron-beam lithography procedure will include all the steps starting from a design or pattern created in a CAD File, and then conversion of this pattern to JEOL format which the e-beam machine can recognize, and then preparation of the sample for exposure (i.e. spinning and baking of the resists) and finally exposure using the e-beam machine.

After the resist has been developed, the sample will be cleaned in a plasma process.

The next step that the students will learn is creation of the SIN tunnel junction structure. This is achieved by the shadow-evaporation technique.

The metals will be thermally evaporated. The first is Al evaporated at and angle of about 50 degrees, and then oxidation of Al (to create the oxide), and finally evaporation of a normal metal (e.g. Cu) at an angle of 0 degrees. A lift-off process will then be done to remove the resists and the unwanted metals.

The final task will be to characterize the bolometer in a 3He cryofree refrigerator at a temperature of 280 mK. This consists of measuring current-voltage dependences, the voltage response as a function of temperature, and estimation of the Noise Equivalent Power (NEP) of the bolometer.
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. The diploma work would suggest fabrication of samples and preliminary characterization of them at Chalmers.  Then final testing will be done in Cambridge with possible participation of the diploma student.

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